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o) D R,
R'I)\Hn m ’\ll\R:;

rae Ry u R, cogepxkar nuHeWHble alKWJIbHBIE LIETIH, HACBHIINICHHBbIE WM HEHACHILIIEHHBIE, C JJIMHOU
yoiepoa-yraeponuoi nemu ot Cy 10 Cy, mpennoututensHo oT Cq 10 Cig; Oonee MpeanodTHTENHHO
or Cg mo C,,, Haubonee mpeamoututenbHo oT Cg a0 Cjo; n Haxoautcs B auamnazone ot 0 mo 10,
MPEANOUTHTEIBHO BEIOpaH n3 0 u 1; m HaxomuTcs B Auana3zoHe oT 1 A0 6, MPennoYTUTENFHO BBIOpaH
n3 1 m 2; Ry BKIIIOYaeT amKWIbHYIO IIeTh, UMEIONIYI0 IIUHY yriiepoa-yraeponnoit nenu ot C; mo Cy,
npennoututensHo oT C; 1o C,; R, BKIIIOYaeT MPOTOH WK NKWIBHYIO 1IEMb, UMEIOMIYIO UTHHY yTIEePO/-
yrepoaHoii e oT C; 1o Cy4, mpeamoututenbHo ot C; 1o C,; u X mpeacTasiser co00i opraHrndeCcKuid
UIIn HeOpFaHI/I‘IeCKI/Iﬁ AaHHUOH, TAC MOJ'[S[pHI)Ie OTHOILICHUA paSBeTBHeHHBIX KAaTHOHHBIX BCIIOMOTIaTCJIIbHBIX
HOBerHOCTHO-aKTI/IBHI)IX BCIIICCTB (lV) K HHHeﬁHBIM KaTUOHHBIM HOBCpXHOCTHO-aKTHBHBIM BEeUICCTBaAM
(i) maxomaTcs B quanazone ot 1:20 mo 1:1, mpeamoururtensHo ot 1:10 1o 1:1, Hanboree npeanoYTHTENTHEHO
ot 1:5 70 1:2, m obecrieunBaeT MPEBOCXOAHOE OCAXKIEHUE OITarOTBOPHO BIIUSIOINIETO arcHTa.
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KOHONMUMOHUPYIOLLAA KOMMO3NLINA AnA BONOC AnA yny4ylweEHHONo
OCAXOEHUA

Obnactb TEXHUKU

HacTosiee n3obpeTeHne OTHOCUTCS K KOHAULMOHMPYIOLLMM KOMMO3ULUSM ANS
06paboTky BONOC, CoaepKallMM pa3BeTBIEHHOE BCNOMOraTenbHOe NoBepXHOCTHO-
aKTUBHOE BELLECTBO, KOTOpble coAepkaT 6raroTBOPHO BIUSIIOLLMIA areHT, Hanpumep
CUINUKOH, ANS OCaXKAEeHNS Ha BONOCax BO BPEMS MPUMEHEHWS, U, B YaCTHOCTWU, OTHOCUTCS
K KOHAULMOHMPYIOLLIE KOMMO3ULMK, KOTOPasi MO3BONSET YBEMUYUTb KONUYECTBO

61aroTBOPHO BUSIIOLLIErO areHTa, NoANEXaLLEro OCaXKAEHMIO.

YPOBEHb TEXHUKMN

B kOMNo3numsx ans NUYHOW MMrneHbl, TaKMX Kak KoMnosmuyum gns obpaboTkm Bonoc,
ocaxaeHne N goctaska 6naroTBOPHO BNNSIIOLLMX areHTOB YacTo ABMSIOTCS KNOYEBbIMU
dakTopamm 3apPekTMBHOCTM NpoaykTa. Hanpumep, MHOrme KOHAMLUOHEPBI 4NS BONOC,
NPeACTaBneHHbIE Ha PbIHKE B HacTosiLee Bpemsi, 6naroTBOPHO BNUSAIOT Ha BOMOCHI
NOCpPeACTBOM OCaKAEHMA 6NaroTBOPHO BNUSIIOLLMX areHTOB, TakUX Kak
apomaTtusnpyloLme Mmartepmarnbl, CUMMKOHbI U aKTUBHbIE BELLECTBA AN BOCCTAHOBMNEHWS

NOBPEXAEHWN, Ha BONOCHI BO BPEMS NMPOLEcca MbITbS U yxoaa.

OpHako notpebutenn coobLyatoT, UTO OHM pasoyapoBaHbl YPOBHEM 6naroTBOPHOro
BINSIHWSA, NOMNy4aeMoro oT NPUMEHEHNSA HEKOTOPbIX KOMMO3MLUMK. OBbIYHO 3TO BbI3BAHO
HEA,0CTaTOuYHbIM KONMMYECTBOM OnaroTBOPHO BINUSIIOLLMX areHTOB, AOCTaBNEHHbIX Ha
noBepxHocTb. CrneaosarenbHo, HeobxoaMmo paspaboTaTtb KOMNO3NLMK, KOTOpPbIE
obecneunBarloT ynyyLIEHHYO A0CTaBKy 611aroTBOPHO BNUSIIOLMX MaTepuanos Ha

MOBEPXHOCTb, HaNPMUMEP, BOMOC.

|_|pOI/I3BOJJ,HbIe FJ'II/IL[I/IH6eTaI/IHa M3BECTHbI ANA NPUMEeHEHNA B NPOoAYKTax AnAa AoMa U
NNYHOW TUTMEHBI. [aHHble npon3BogHbIe NPUMEeHANn And HaHeCeHNUA Ha BOOChI, 4yTOObI

obecneynTb BONOCaM KOHAULUOHUPYIOLLME CBOMCTBA.

B US 2017/087074 (Centre National De La Recherche Scientifique) onncanbi
KOMMO3ULMN MOBEPXHOCTHO-AKTUBHbIX BELLECTB ANsi MPUMEHEHMS B KOCMETUYECKNX U
dhapmayeBTUYECKNX KOMNO3MLUUSX. KOMNO3MLUKM BKMOYAOT ankunnonuriokosug ¢
NPVBUTBIM FNYMHOETanHOM B KOMOUHALMK C IMULMHOETaNHOM 1 SIBMSIFOTCSA

cTtabunbHbiMy. [ogobHbIe komnosnymm onucarel B US 2017/087077.
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B US 2014/246041 (Henkel) onncaHa komnosnymsa Ans KOHAMLMOHUPOBaHUA BOOC,
cojeprkallas onpeLeneHHbIn 3CTEPKBAT, KOTOPbIA MMEET CTPYKTYPY, CNOCOOHYIO
NOKpbIBaTh MUUMHOETanHbI, U NO MEHbLLUEN MEPE OAHO YXaKMBatoLLee BELLECTBO
(BewecTtBa), BbIOpaHHOE U3 rpynnbl, COCTOALEN U3 L-KapHUTUHA n/unu ero conen, nunu
TaypviHa u/unu ero conewu, W/mnm BUTaMMHOB N NPeALIECTBEHHUKOB BUTAMUHOB, W/Unun
HuaunHammnga, nvnum ybmxmHona n/unu akromHa. B WO 13/083349 onncaH aHanornyHbIn

aCcTtepKBat Ana KOHANLMOHNPOBaHUA KEPaTUHOBbLIX BOJTOKOH.

B EP 1016650 (Kao) onncan cnoco® nonyyYeHns CrioXHOro ankmnosoro acpmpa 6etaunHa,
KOTOPbIN MOXHO NPUMEHATL B KOCMETUKE ANA BOMNOC ANA YYYLLIEHUSA TaKTUMNbHbIX
owyLeHmn Ha Bornocax. B npumepax coctaBoB NpUMEHSIOT LeTaHon (oT Kao

Corporation).

B US 2015/0150763 onncaHbl KOHKPETHBIE KOHAULMOHUPYOLLME KOMNO3MLUW,
coaepxaLymne kannm CUITMKOHOBOIO KOHAMLMOHMPYIOLLEro areHTa, KoTopble

obecneunsatoT yBennyeHHoe ocaxaeHne CMnMKkoHa Ha Bonocax.

Peonorusa npogykta aBNAETCs KNOYEBbIM CBOUCTBOM Anst noTpebutenen. OaHako
aBTOPbl HACTOALLErO N300peTeHna OOHapPYXUnu, YTo Ao0aBneHne pPasBeTBNEHHbIX
MOBEPXHOCTHO-aKTUBHbIX MaTepunanos B reneBble CETKN paspyLLaeT 4BYXCMOMHbIE CrOU
rens u, CnejoBaTenbHO, CHUXKAET BA3KOCTb M Npeaen TEKy4eCcTU 40 HeNpuemMnemMo

HU3KNX YPOBHEN.

HecmMoTpsi Ha NpeaLecTBYOLMIA YPOBEHb TEXHUKN, OCTaeTCs NOTPEOHOCTL B
ynydLeHHoM 6n1aroTBOPHOM BRMsiHMM Ha Bonockl 6e3 yulepba ans xKenaembix

noTpebuTenem xapakTepucTmk BA3KOCTU.

ABTOpbI HACTOSALLErO N300BPETEHNS HEOXKMNAAHHO OOHAPYXKMNK, YTO BbIOOP MaTepuanos,
coepkalmnx pasBeTBneHHbIN MuyuHbeTanH B KOMBUHALMM C NMUHENHBIM KATUOHHbLIM
MOBEPXHOCTHO-AKTUBHbIM BELLECTBOM, NPUBOAUT K HEOXKULAHHO GOMbLLIOMY YBEMNYEHUIO
ocaxaeHns 6naroTBOPHO BMNUSIIOLLErO areHTa npy COXpaHEHUN NPEBOCXOAHOWN PEONOormm

npogykra.

Ecnun He ykasaHo MHOe, BCE yKasaHHble B HACTOSILLEN 3asiBKe NPOLIEHTbI SBMNSIIOTCS

MaCCOBbIMMW MO OTHOLLEHUIO K 00LLEN macce.
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OnucaHne n3obpeTeHus

CoOoTBETCTBEHHO, NPeANOoXeHa KOMMNO3NLMS, CoaepKaLlas:

(i) or 0,01 pgo 10% macc. NMHEWHOrO KaTUOHHOIO KOHAULNOHUPYHOLLEro
NMOBEPXHOCTHO-AKTUBHOMO BELLECTBA,;

(ii) ot 0,1 o 10% macc. NMHENHOrO XXMPHOro Marepmana;

(iii) GnaroTBOPHO BNMSIOLWMIA areHT B popme HYacTuy,

(iv) ot 0,01 po 5% macc., npu 100% aKkTMBHOCTU, PA3BETBIIEHHONO KaTMOHHOIO

BCMNOMOraTenbHOro MoBEPXHOCTHO-aKTUBHOIO BELLECTBa, BbIOpaHHOro U3 CTpyKTypbl 1 -

X ©
R2
0 ® R,
R1)\M(n m r\ll\R:;
O Ry
Crpykrypa 1

roe:
e Ry mn Rz copepxar nVHEWHbIE ankunbHble LEenW, HacbIWEHHbIe Unn
HEeHacbIlWeHHble, C ANuHOW yrnepoa-yrnepogHon uenn ot Cs o Coo,
npeanoytTutensHo oT Cs A0 Crs; 6onee npeanoytutensHo ot Cs Ao Cq2, Hanbonee

npeanouTuTensHo oT Cs A0 Cio;

e n Haxoautca B gnanasoHe ot 0 5o 10, npegnoytuTensHo BbiOpaH ns 0 u 1;

e M HaxoauTCsa B gnanasoHe ot 1 40 6, npeanoyTuTenbHO BbidpaH ns 1 n 2;

¢ Rj; BKNOYaeT anknnbHyo Lenb, UMEIOLLYIO ANVHY YINepoa-yrnepoaHon uenm ot Cq
A0 Ca4, npeanoytutensHo ot Cs go Cy;

¢ R4 BKMOYAET NPOTOH UMK anNKUMNbHYIO LEMb, MMEIOLLYIO ANUHY YINEePO4-yrnepoaHON
yenu ot C1 go Cy4, npegnoututensHo ot C1 o Cz; m

¢ X npeacraBnsaeT cobon opraHNYECKNin NN HEOPraHNYECKNIA aHNOH,;

rae MONSPHbIE OTHOLLEHNS Pa3BETBNEHHbIX KATUOHHbIX BCMOMOraTenbHbIX MOBEPXHOCTHO-
aKTUBHbIX BeLecTB (iv) K NMMHENHbIM KAaTUOHHBIM MOBEPXHOCTHO-aKTUBHbLIM BeLecTBam (i)
HaxogaTca B gmanasoHe oT 1:20 go 1:1, npegnoytutensHo ot 1:10 go 1:1, Hanbonee

npeanoytuTensHo ot 1:5 go 1:2.

Bo BTOpOM acnekTe B HacTosLemM n3obpeTeHnn npeanoxeH cnocob yBenmyeHms

ocaxgeHuna 6J'IaFOTBOpHO BIUAKOLLIEro areHta Ha Bonocax, BKJ'II-O‘-IaI-OLLlI/II7I craguio
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HaHeCEeHWs1 Ha BOMNOCHI KOMMO3ULMN COrNMacHO NEPBOMY acneKTy No CPABHEHUIO C TaKon
e Komnoauymen 6e3 pasBeTBEHHOMO KAaTUOHHOMO BCMOMOraTernibHOrO NOBEPXHOCTHO-
aKTMBHOTO BELLEeCTBa B COOTBETCTBUM CO CTPYKTYpou 1. YkasaHHbIM cnocob cornacHo
HacTosLLEeMyY N30OPETEHUIO MPEAMNOYTUTENBHO BKIOYAET AOMOMHUTENBHYIO CTaamio

ononackmpaHmMAa KoOMno3nuum € BOJ1OC.

MpegnoytnTensHO, cnocod npeacrasnseT cobon cnocob yBennYeHnst ocaxgeHuns
CUIMKOHa Ha BONocax, BKIMIOYAOLWMIN CTaaMM HAHECEHNSI HA BOMNOCHI KOMMO3ULUW,
onpeAeneHHon NepBbIM aCNeKTOM HaCTOSILLEro N306pETEHNS, U ONONACKMBAHMWS BONOC
BOAOW, Npun 3TOM 611aroTBOPHO BAUSIOLLMIA areHT B (hOpMe YacTul npeacrasnsaet cobom

CUTVKOH.
Komnoanumm cornacHo HacTosLemy M306peTeHmio NpeanoYTUTENBHO NPUrOTOBNEHbI AN
NPUMEHEHMS B Ka4eCTBE KOHAMLMOHEPOB AN 06paboTku Bonoc (kak npasmno, nocne

MbITbS! LLAMMYHEM) W NOCMEAYHOLLErO ONonackMBaHuUs.

ObLee onncaHme n3obpereHns

MpeanoYTUTENBHO, KOMMNO3MUMA ANs 06paboTku BbibpaHa 13 CMbIBAEMOrO
KOHAULMOHEepa ANs BONOC, Macky AN BOMOC, KOMMNO3ULMWN HECMbIBAEMOTO
KOHAULMOHEPA U KOMMO3ULMK 4NN NpeaBaputTensHon obpaboTtkn, bonee
NPeANOYTUTENBHO BblibpaHa N3 CMbIBaEMOro KOHAMLMOHEpPa AN BOMNOC, Macku Ans
BOOC, KOMMO3WLMN HECMbIBAEMOTO KOHAULMOHEPA 1 KOMMO3ULUA ANs
npeasaputenbHon 06paboTkn, Hanpumep, MacnsHon obpaboTku, n Hanbonee
NPeANOYTUTENBHO, BbibpaHa N3 CMbIBaEMOro KOHAMLMOHEpPa A4St BONOC, Macku Ans
BOOC U KOMMNO3MLMN HECMbIBAEMOTO KOHAMLMOHepa. Komnosnyms gns obpaboTkm
NPEeANOYTUTENBHO BbibpaHa N3 CMbIBaEMOro KOHAMLMOHEpPA 4151 BONOC U HECMbIBAEMOTO

KOHAMLMOHEepa.

CmMblBaeMble KOHANLMOHEPDI ANS NPUMEHEHNS B HACTOsALEM N306peTeHnn
npeacTaBnsoT coOO0N KOHANLMOHEPDI, KOTOPbIE OOLIYHO OCTaBMNSAIOT HA BNAXHbIX

BOSIOCax Ha 1-2 MMHYTbI Nepej, ononackuBaHnem.

Macku ansa Bonoc Ansi NPUMEHEHUS B HACTOSILLEM M300pETEHUM NPEACTaBNSAIOT OO0
cpeactea ans o6paboTku, kKoTopble 0ObIMHO OCTaBMAKT Ha Bonocax oT 3 4o 10 MuHyT,
npeanoYTUTENBLHO OT 3 A0 5 MUHYT, Bonee NpesnoYTUTENLHO OT 4 40 5 MUHYT Nepes

ononackmsaHMem.
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HecmbiBaemble KOHAMLMOHEPDI ANS NPUMEHEHUSI B HACTOSILLLEM U306pETEHUN 0ObIYHO
HaHOCSIT Ha BOIOCHI M OCTaBNSIOT Ha Bonocax 6onee 4em Ha 10 MUHYT, n
NpesnoYTUTENbHO HAHOCST Ha BONOCHI MOCHE MbITbSl M HE OMONackUBatoT 40

CresyoLLero MblTbs.

JluHeHOE KaTUOHHOE NOBEPXHOCTHO-aKTUBHOE BELLECTBO

KomMnosumuymm koHgMumoHepa cogepxar NMHEeNHOEe KaTUOHHOE KOHAMLUMOHUpPYIoLLee
NOBEPXHOCTHO-aKTMBHOE BELLECTBO, KOTOPOE SABMNSIETCH KOCMETUHECKN NpUeMNeMbIM U

noaxoadawmm ana MectHoro HaHeCeHnA Ha BOJ10Chbl.

MpPeanoYTUTENBHO NHEHbIE KaTVOHHbIE KOHAMLMOHMPYIOLME NOBEPXHOCTHO-aKTUBHbIE
Bewectsa umetoT gopmyny 1: N*(R"(R?)(R%)(R*), npu atom R, R?2, R® n R* He3aBucumo

npeactasnsaoT cobon (C1-Cao) ankmn unum 6eHsnn.

B cdbopmyne 1, npegnoytuTensHo, oauH, Asa unu Tpu u3 R', R2, R® 1 R* HezaBucumo
npegcTasnstoT cobon (ot Cs go Cso) ankun, u gpyras R', R2, R® n R* rpynna vnu rpynnsi
npeacrasnsaioT cobon (C1-Cs) ankun nnm 6eHsun.

Bonee npeanoytutensHo, oauH unu asa n3 R', R?, R® n R* He3aBucumo npeacrasnsaioT
co6oii (o1 Ce f0 Cao) ankun, n apyrve R', R?, R®* u R* rpynnbl npeacrasnstoT coboi (Ci-
Cs) ankunbHble unun 6eH3nnbHble rpynnbl. HeobssaTenbHO, ykasaHHbIe ankunbHble
rpynnbl MOTyT coaepatb 0aHYy nnm 6onee cnoxHoapupHbIx (-OCO- nnn —COO-) u/unu
3dupHbIx (-O-) cBA3en B Npeaenax ankunbHoOu Lenu. AnKunbHble rpynnbl
Heobsa3aTenbHO MOryT ObiTb 3amMeLleHbl O4HOW unu 6onee rmapoKCUNbHbBIMU FPYNNamMu.
AnNKUnNbHbIE rPYMMbl MOTYT ObITb HEPA3BETBNEHHBIMU UMW PA3BETBMNEHHBIMM, a TAKXKe, B
cnyyae ankunbHbIX rpynm, cogepxawmx 3 nnm 6onee atoMoB yrnepoaa, LMKIMYECKUMN.
AnKUNbHbIE rPYMnbl MOTYT ObITb HACbILEHHBIMW UMK COAepKaTb OAHY unn 6onee
Yrnepoa-yrnepogHbIX 4BONHbLIX CBA3EN (Hanpumep, oneun). AnKunbHbIe rpynmnbl
Heobs3aTenbHO ABNATCA 3TOKCUNMPOBAHHBIMU Ha ankuUnbHOW Lienn ogHou nnm 6onee

STUNEHOKCUAHbIMW rpynnamMu.

MNMoaxoasime conm YeTBEPTUYHbBIX aMUHOB ANS NPUMEHEHUSA B KOMMNO3ULMSX
KOHANLMOHEPA COrNacHoO HacTosWeMY N30B6peTeHNo NpeacTaBnsaoT cobon conm
YEeTBEPTMYHOrO amMuHa, cogepxawime ot 12 o 24 aToMoB yrnepoja, NnpeanoyTUTENBHO

oT 16 oo 22 atomoB yrnepoaa.
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MoaxoasLme conu YETBEPTUYHLIX aMUHOB A NS MPUMEHEHMS B KOMMNO3ULUSIX
KOHAMULMOHEpPA COrnacHo HacTosiLemMy U300peTeHMIO BKIOYAOT LETUNTPUMETUNAaMMOHNS
xnopug, 6ereHuNTpUMEeTUNaMMOHMS XINopua, 6ereHTPUMOHNS MeToCyNbdar,
fereHnnammaonponuMnNaMMeTUNamMmuH, LETUITPUMETUNAMMOHWS XNOPUA, LETUNMUPUANHIS
xrnopug, TeTpameTUNaMMOHUSI XIIOpUA, TETPasTUNaMMOHUS XINOPUE,
OKTUNTPUMETMUNAMMOHUS XIOPUA, AOASLMNTPUMETUNAMMOHUS XIOPUA,

rekcageuunT pUMETUNaMMOHNS XIOPUA, OKTUNAUMETUNOEH3UNaMMOHNS XIopua,
AeunanMeTUnoeH3nnamMmmMoHns XNopua, cTeapunaumMeTunoeH3nnaMmmoHust Xnopua,
cTeaparkoHUsa Xnopus, CTeaparnkoHus MeTocynbdar, Anao4eLnnaMmMeTunaMmmMmoHns
Xnopua, ANOKTaaeumMnaMMeTUNamMmmMoHNS XIopug, (Tanmnosbi ankun)TpUMETUIaMMOHUS
xnopua, Guc(rmapupoBaHHbI TannoBbIv ankun)auMeETUNaMMOHNUS Xopug, (Hanpumep,

Arquad 2HT/75 ot Akzo Nobel) 1 KOKOTPUMETUNAMMOHNS XNopua.

I'Ipep,nhoMTeanble Conn 4YeTBepPTUYHbIX aMUHOB Bbl6paHbI n3 6eFeHVIJ'ITpVIMeTVIJ'|aMMOHVIF|

xnopuvga, 6ereHTpUMoHUA MeTocynbdaTa, LeTUNTPUMETUNAMMOHUSA XIopuaa 1 UX CMECEN.

OcobeHHO NOAXOAALLMM KaTMOHHLIM NMOBEPXHOCTHO-AKTUBHbIM BELLECTBOM A5
NPUMEHEHUS B KOHAMLMOHEPAX COrNAacHO HaCTosALLEMY U30DPETEHNIO ABMNSIETCS
LETUNTPMMETUNAMMOHUS XIOpUa, KOMMEPHECKUN LOCTYNHBIN, HAaNPUMEP, TakoW Kak
GENAMIN CTAC ot Hoechst Celanese. [ipyrm oco6eHHO NpeanoyTUTENbHbIM KaTUOHHBIM
NMOBEPXHOCTHO-aKTMBHbIM BELLECTBOM AS1S1 IPUMEHEHNS B KOHAWLMOHEPaxX CornacHo
HacTosLemMy U30BpeTEeHNIO ABNAETCA BEreHNNTPUMETUNAMMOHMS XNOpUa, KOMMEPYECKU
AOCTYNHbIN, Hanpumep, noa HassaHnem GENAMIN KDMP ot Clariant.

JononHuTenbHble NOAXOAALLME KATMOHHbIE NMOBEPXHOCTHO-AKTUBHBIE BELLECTBA BKNOYAOT
Takne marepuarbl, KOTopble umetoT o6o3HaueHusa cornacHo CTFA KeatepHuywm-5,
KeatepHnym-31 1 KBatepHnym-18. Taike NogX0AaT CMeCH NMobbIX U3 BblLLEYKA3aHHbIX

maTepuanos.

[pyron npumep knacca noaxoAsLmMX KaTUOHHBLIX MOBEPXHOCTHO-aKTMBHbIX BELLECTB AN
NPUMEHEHNS B HACTOSAILLEM M300PETEHMM OTAENBHO NNMBO COBMECTHO C O4HUM Unn 6onee
APYIMMUW KQTUOHHBIMW NOBEPXHOCTHO-aKTMBHbLIMU BELLECTBAMU NPEACTaBNSET COOO0M

komBuHaumio ns (i) u (ii) Huxe:

() amupgoamwuHa, cooTBeTcTBYHOLEro oben gopmyne (I1):
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R'CONH(CHa2)mN(RY)R3(lI)

B koTopon R npeacrasnaet coGon ruapokapbunbHyto Lenb, cogepskallyto 10 unm 6onee
aTtomoB yrnepoaa, R? n R® He3aBMcUMO BbIGPaHbI U3 rMapoKkapOunbHbIX Lienen,
cogepxawmx ot 1 go 10 atomoB yrnepoga, n m npeacrasndet cobon Lenoe 4ymcno ot 1

4o npumepHo 10; n

(i)  KMCnoTbl.

B HacTosiLueM JOKYMEHTE TEPMUH Mg pokapbunbHas Lenb 0603Ha4YaeT ankunbHyo Unm

ankeHWmnbHYIO Lenb.

MpeanoyTUTENbHBIE aMUA0aMUHOBbIE COEAUHEHUSI NPEACTaBNSOT COOOM

cooTteeTcTByoWme popmyne (1), B KOTOPbIX

R'" npeacrasnsiet co6omn ruapokapbunbHbI OCTaToK, CoAepKaLLuii OT npumepHo 11 1o

npUMepHoO 24 aToOMOB yrnepoaa,

R? 1 R® kapka bl HE3ABUCUMO NPEACTaBNSIOT COBOoM rmapokapbunbHbIE OCTaTKK,
NPeANOYTUTENBHO ankunbHbIE rPYNMbl, coaepXalyme ot 1 40 NPUMEPHO 4 aTOMOB

yrnepoaa, u m npeacrasnsaet cobon Lenoe 4ymcno ot 1 40 NpUMepHO 4.

MpeanouytuTensHo, R? 1 R® npeactaBnaloT cobon METUMbHbLIE UM STUMbHBLIE FPYMMbI.

MpeanouTUTENBHO, M COCTaBNSET 2 UNK 3, T.€. 3TUNEHOBasA UMW NPONUIEHOBas rpynna.

MpeanoyTUTENBHbIE aMUA0aMUHbI, NOAXOAALUME ANA HACTOALErO U300PETEHUS,
BKIIOYAIOT CTeapamMmuaonponuninMeTunamMmH, cteapaMmmaonponunanaTunamMmH,
CTeapamMuao3TUNANITUNEMMH, CTeapaMna03TUNAMMETUNAMMH,
nanbMUTaMmnaonponNUNAUMETUNAMUH, NANbMUTaMUAONPONUNANSTUNAMUH,
nanbMUTaMUA03TUNANSTUNAMUH, NanNbMUTaMUAO3TUNAUMETUNAMMUH,
6ereHamuaonponMnaMMmeTunaMmmH, 6ereHammnaonPoONUNANSTUNAMUH,
6ereHamMna03TUNANITUNAMUH, BEreHaMUA0STUNAMMETUNaMUH,
apaxvaaMuaonponuUnauMeTUnamMmnH, apaxmaaMmmaonponunguaTunamMmmH,

apaxvaaMuaosTUNANITUNaMUH, apaxmaamMmuaosTUNAUMETUNAMUH U UX CMECH.
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OcobeHHO NpeanoYTUTENBbHLIE aMUA0aMMHbI, NOAXOAALUME ANS HACTOSILLENO
n3obpeTeHuns, npeacTasnsoT cobon cTeapammaonponnnauMeTunamMmH,

creapamMmmagolaTunanaTunamMmmnH n X CMecu.

Kommepueckn AOCTYMHbIE aMUAOAMUHbI, MOAXOASLLME AN HACTOSLLEro N306peTeHns,
BKIIOYaIOT: CTeapaMmMaonponunguMeTunamMmmH ¢ TOproBbiIMY HAMMEHOBaHUSIMM
LEXAMINE S-13, goctynHbin ot Inolex (Philadelphia Pennsylvania, CLUA)
AMIDOAMINE MSP, goctynHbin oT Nikko (Tokyo, AnoHus),
cTeapamMmuao3aTUNaAn3aTUNamMmH ¢ ToproebiM HammeHosaHnem AMIDOAMINE S, focTynHbIv
ot Nikko, 6ereHamngonponnaumeTnnamMmmH ¢

ToprosbiM HaumeHoBaHnem INCROMINE BB, goctynHbein ot Croda (North Humberside,
AHIMNSK), N pa3nnyHbie amnaoamMmuHbl C TOProBbIMU HAUMEHOBAHUSIMU CEPUN
SCHERCODINE, pgoctynHble ot Scher (Clifton New Jersey, CLUA).

Kucnota moxeTt npeactasnaTe co60mn Nobyo OpraHNYeCcKyro U HEOPraHNYECKyHo
KMCMOTY, KOTOpasi CnocobHa NpOTOHMPOBaTbL aMUL0aMUH B KOMMO3ULMK

KoHAULUMOHepa. [MoaxoasLmMe KUCAOTbI, NPUMEHAEMbIE B HACTOSALLEM A OKYMEHTE,
BKITIOYAIOT XIIOPUCTOBOAOPOAHYHIO KACMOTY, YKCYCHYIO KUCMOTY, BUHHYIO KUCIOTY,
hyMapoByto KUCMOTY, MOMOYHYIO KUCOTY, SIGNTOYHYIO KUCMOTY, SHTAPHYO KUCMNOTY U UX
cvecn. peanodTUTenbHO KMCNoTa BbiOpaHa 13 rpynnbl, COCTOSILLEN U3 YKCYCHOWN
KMCROTbI, BUHHOW KNCNOTbI, CONSHOM KUCNOTbI, (hyMapoOBON KMCNOTbI, MONOYHOW KUCNOTbI

U UX CMEeCcen.

OcHOBHas porb KACMNOTbI 3aKMOYaETCHA B NPOTOHMPOBaHUN amMugoamMmHa B KOMMO3NLUK
ANSA yxoaa 3a Bonocamu, Takmm obpasom obpasys conb TpeTnyHoro amuHa (TAS) in situ
B KOMMO3nUMn ANa yxoaa 3a soriocamn. TAS no CyLecTBy ABNAETCA HENOCTOSHHbIM
KaTWUOHHbIM MOBEPXHOCTHO-aKTUBHbLIM BELLECTBOM YETBEPTUYHOIO aMMOHUS UMK

ncesgo4v4eTBepTUYHOrO aMMOHUA.

CoOTBETCTBEHHO, KUCMNOTY BKMNIOYAOT B KONMYECTBE, 4OCTAaTOYHOM ANISi MPOTOHNPOBAHUS
Oonee

95% mon. (293 K) npucyTCTBYIOLEro ammaoamMmmHa.

B koHAUUMOHepax ANs NPUMEHEHUSI COrMacHO HaCTOSILLEMY M300PETEHUIO CoaepKaHne
NMHENHOro KaTMOHHOIO KOHAMLMOHUPYHOLLEro NOBEPXHOCTHO-aKTUBHOMO BELLECTBA B

uenom coctasnsieT B gnanasoHe ot 0,01 go 10%, 6onee npeagnoututensHo ot 0,05 go
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7,5%, Hanbonee npeagnoututensHo ot 0,1 8o 5% ot obLyen maccbl KAaTUOHHOTO
KOHAMLMOHUPYIOLLErO NOBEPXHOCTHO-aKTUBHOIO BELLECTBA B pacyeTe Ha obLyto maccy

KOMnNo3nuunu.

JIMHeNHbIN XXUPHLIN MaTepuan

Komnosnums cornacHo HacTtosiwemy nsobpetenunto cogepxut ot 0,1 go 10% macc.

NMHENHOrO XXWUPHOro MaTepuana.

MonararoT, YTO KOMOUHMPOBAHHOE NMPUMEHEHUNE XXMPHBIX MaTeprarnoB U KaTUOHHbIX
NMOBEPXHOCTHO-AKTUBHbIX BELLECTB B KOHAULMOHUPYIOLLNX KOMMNO3NLUSX SBNSAETCA
0cobeHHO 6naronpuUATHLIM, MOCKOMNbKY 3TO NPUBOAUT K 06pasoBaHumto
CTPYKTYPUPOBAHHOWN NamennsapHoOn asbl Mnn XNaKoKpUCTananiyeckon gasbl, B KOTOPOU

pacnpeageneHo KaTMoHHOE NOBEPXHOCTHO-akTUBHOE BELLEeCTBO.

Mog «KMUPHBIM MaTepuanom» noapasyMeBatoT XXUPHbIA CIMPT, ankoKCUNMUPOBaHHbIV
XXUPHBIN CNINPT, XKUPHYHO KMCIIOTY UMK UX CMECh. [1peanouTUTENbHO NUHENHBIN XUPHbIN
marepuvan BbIGpaH 13 XXUPHOro CNMpTa U XXMPHOW KUCMNOTbI, Hanbonee NpeanoYTUTENbHO

XKMPHOro cnupTa.

MpeanoYTUTENBHO, YTOObI anKknnNbHas Lenb XNPHOro Bewectaa Obina NoNHOCTbIO
HaCbILWEHHON. TUNNYHbIE XXUPHbIE BELLECTBAa cogepaTt oT 8 40 22 aTOMOB yrinepoaa,

ftonee npeanoYTUTENLHO OT 16 A0 22.

Moaxoasawme XupHble CNUPTbI cogepkaTt oT 8 40 22 aTOMOB yrnepoaa,
npeanoYTUTENBLHO OT 16 A0 22, Hambonee npeanoytTuTensHO oT C16 go C18. >KupHble
CNNPTLI, Kak NpaBuno, NPeACTaBnAOT cOO0M COeAVNHEHWS, COAepXKalUmMe ankunbHbIe
rpynnbl ¢ NPSIMOK Lenblo. [peanoYTUTENbHO ankunbHble FPynbl SSBASKOTCA
HacCbILWEHHbIMU. [TpuMepbl NPeaANnOYTUTENBHBIX KUPHbLIX CMUPTOB BKMOYAKOT LLETMUMOBLIN
CNNPT, CTeapuIoBbIA CNNPT N UX CMecn. NpUMEHEHNE 3TUX BELLECTB TaKKe ABNAETCS
OnaronpusTHbIM, MOCKOMNbKY OHW BHOCSIT BKNag B o6LyMe KOHAULMOHUPYOLLME CBONCTBA

KOMMO3ULMIA 415 MPUMEHEHUS COMMAaCHO HaCTOSALLEMY M30OPETEHNIO.

AnNKOKCMNMPOBaHHbIE (HAaNpUMEp, 3TOKCUMMPOBAHHbIE UM MPOMNOKCUNNPOBAHHbIE)
KUPHbIE CNUPTLI, cogepawime oT NpuMepHO 12 40 NpuMepHO 18 aTomoB yrinepoja B
ankunbHOW Lenn, MOXHO NPUMEHATb BMECTO CaMUX >KUPHbIX CMIMPTOB UMW B AOMNOSNTHEHNE

K HAM. [Moaxoasiyme npuMepbl BKMIOYaOT LLETUNOBLIN 3¢pUp 3TUNEHTNINKONS,
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NONMOKCUITUNEH (2) cTeapnnoBbIv 3¢up, NONNOKCNITUMEH (4) LeTUnoBbin 3chup 1 nx

CMecH.

CogaepraHune XXMpHOro BeLecTBa B KOHAMLMOHEPaX COrMacHoO HacTosLeEMY
n3obpeTeHunto cocTasnaeT nogxoaswmm obpasom ot 0,01 go 10, npegnodTUTENLHO OT
0,1 po 10 n 6onee npegnoytmuTensHo ot 0,1 40 5 npoueHTOB B pacyeTe Ha obLyyto Maccy
komnosmyuun. Maccosoe COOTHOLLEHME KATUOHHOIO NOBEPXHOCTHO-aKTUBHOIO BELLECTBA K
XXUpHOMY cnnpTy cocTtasnseT oT 10:1 go 1:10, npeanoututensHo ot 4.1 50 1:8,

ontumaneHo ot 1:1 go 1.7, Hanpumep, 1:3.

BnaroTBOpHO BNUAKOWMWNA areHT B hopme yactuy

Komnosnums cornacHo HacTosLwemy U3obpeTeHnio cogepxuT 6naroTBOpHO BNUSIOLLUNA
areHT B popme yacTtuy. bnaroTBOpHO BNMSIIOWLMIA areHT B hopme yacTumy,
NPEANOYTUTENBHO BbIGPaH U3 KOHANLMOHMPYIOLLMX aKTUBHbIX BELLECTB, aKTUBHbIX
BELLECTB AN KOXKW roNoBbl, MHKaNCynMpoBaHHOIro apomMarmsaropa, IMynbrmpoBaHHOro
apomaTusartopa n nx cmecen. bonee npegnouTuTENbHO 6NaroTBOPHO BIUSIIOLLMIA areHT B
dhopme yactuy BbiIGpaH 13 KOHANLNOHMPYIOLLMX aKTUBHbIX BELLECTB,
WHKaNCynMpoBaHHOro apomarusaropa u ux cmecen. Hanbonee npeanoyTUTENBHO
6naroTBOPHO BNMSAIOWUI areHT B hopme YacTtuy BbIOpaH N3 CUITMKOHOBOW 3MYINbCUM U

WHKancyrnmpoBaHHOro apomarmsaropa.

npeﬂ,I'IO‘-ITI/ITeJ'IbeIMI/I KOHAWLNOHUPYOLLMMU aKTUBHbIMU BELLIeCTBaMU ABNAKOTCA

CUINMKOHOBbIE 3MYINbCUN.

CunukoH
Komnosnymm cornacHo HacTosiLemMy N3o0peTeHNo MOTryT cogepKaTb 3MyINbrMpoBaHHble

Kannv CUNMKOHOBOTO KOHAMLMOHMPYIOLLEro areHTa.

MNoaxoasime CUNMKOHbI BKAKOYAT NONUANOPraHOCUNOKCaHbI, B YaCTHOCTU
NONNANUMETUNCUIOKCaHbI, KoTopble cornacHo CTFA nmeroT HaumeHoBaHNe JUMETUKOH.
Takke NoAXOAALMMU ANA NPUMEHEHUSA B KOMMO3MLMAX COrMacHO HacToALWEMY
N306peTEHUIO ABNAIOTCA NONNANMETUNCUIOKCAHBI, COAEPKALLMNE TMAPOKCUIbHBIE
KOHL|EBbIE rpynmbl, koTopble cornacHo CTFA MMET HauMeHoBaHNe JUMETUKOHON.
Takke NoAXOAALMMU ANA NPUMEHEHUSA B KOMMO3MLMAX COrNacHO HacToALEMY

|/|306peTeH|/|ro ABNAKTCA CUINMMKOHOBbIE CMOIbl, UMEKLLIE Nerkyro ctreneHb nonepequVl
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CLUMBKW, Kak onncaHo, Hanpumep, B WO 96/31188. NpeanoyTutenbHO CUNNKOH BbiBpaH
13 rpynnbl, COCTOALLEN U3 AUMETUKOHA, JUMETUKOHOMA, aMOAUMETUKOHA U NX CMECEN.
Takke npeanoYTUTENbHBIMU ABIAIOTCA CMECU aMUHOMYHKLMNOHAMNbHbBIX CUNTMKOHOB C

ANMETUKOHAMMW.

BA3koCTb aMynbrMpoBaHHOro CUNMKOHA camoro no cebe (He aMynbCuM U KOHEYHOM
KOHANLMOHUPYIOLLEN KOMMO3NLMN ANSt BOJIOC) OObIYHO COCTaBMSIET NO MEHbLLEN Mepe
10000 cCT npun 25°C, BA3KOCTb CUNMKOHA camoro no cebe cocTtasnsaeTt npeanovyTUTeNnsHO
no meHbLuen mepe 60000 cCT, 6onee npeanoYTUTENBHO NO MeHbLUEN Mmepe 500000 cCr,
Hanbonee npegnoYTUTENBLHO NO MeHbLluen mepe 1000000 cCT. MNpeanoYTUTENBHO
BSA3KOCTb He npesbiwaeT 10° cCT ans o6neryeHns NpUroToBeHS.

OMynbrMpoBaHHbIE CUMMKOHBI AN MPUMEHEHNS B KOMMO3ULMUAX COrMacHO HacTosLwemy
n3obpeTeHunto 0bbIuHO nmetroT DO0 pasmep kannu CMnmnkoHa B KoMmnosnymm meHee 30,
npeanouTuTeEnbHO MeHee 20, 6onee npeanodtTuTensHO MeHee 10 MUKPOH, Hanbonee
npeanoyTutensHo ot 0,01 40 1 MUKPOH. SMYNbCUM CUNNKOHA, UMEIOLLME CPELHNN

pasmep (D50) kannu cunmkoHa 0,15 MUKPOH, OObIYHO Ha3bIBAOT MUKPO3MYITbCUSIMMA.

Pasmep yacTuy cunmkoHa MoXeT ObiTb U3MEPEH CNOCOOOM paccesHnsi nNasepHoro
N3nydeHus, Hanpumep, ¢ NPUMEHEHNEM n3MepuTena pasmepa vactuy 2600D ot Malvern
Instruments.

MprmMepbl NOAXOAAMX NPEeABAPUTENBHO NOMYYEHHbIX 3MYNbCUIN BKMKOYaOT Xiameter
MEM 1785 n mukpoamynbcuio DC2-1865, goctynHble ot Dow Corning. OHu
npeacTaBnaoT cobon aMynbCumM /MUKPO3IMYIbCUN AUMETUKOHONA. MonepeyHo cLunTblie
CUINKOHOBbIE CMOSbI TAKXKE AOCTYMHbI B NPeABapUTENBHO 3MYIbIMPOBaHHON hopme,

YTO NpeanoYYTUTeNnbHO ANA obneryeHus NPUroToBrEeHUA.

[pyron npeanoYTUTENbHbIN KNAcc CUMMKOHOB AN BKMOYEHNS B KOMMO3ULUN COrNacHo
HacTodALwemMy N3006peTeHmnto NnpeacTaBnsaeT cob0M aMMHOPYHKLUMOHANbHbIE CUITUKOHbI.
Moa "amMUHOYHKLUMOHANbHBIM CUNMKOHOM" NOApa3yMeBatOT CUMUMKOH, COAEPKaLLMUA MO
MEHbLUEN Mepe OAHY NEPBUYHYIO, BTOPUYHYIO N TPETUYHYIO aMUHOTPYNny Unm
YETBEPTUYHYIO aMMOHMEBYIO rpynny. [pumMepbl NOAXOAALLMNX aMUHOPYHKLMOHANBHbIX
CWIMKOHOB BKIOYAIOT: MONMCUNOKCaHbI, KoTopble cornacHo CTFA nmetot o6o3HaveHune
«aMOAUMETUKOHY». [peanoYTUTENbHbBIM aMOAUMETUKOH SBNIAETCA KOMMEPYECKU

aoctynHeiMm ot Dow Corning kak DC 7134.
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KOHKpeTHbIE NpMMEpPbl aMUHOMYHKLMOHANbHbLIX CUITMKOHOB, MOAXOASALMX A NS
NPUMEHEHUS B HACTOSILLEM U30BPETEHMM, NPEACTABNSAT COO0N aMUHOCUITUKOHOBLIE
macna DC2-8220, DC2-8166 n DC2-8566 (sce ot Dow Corning).

Moaxoaawme YeTBepPTUYHbIE CUITMKOHOBBIE NoNMMepbI onncadbl B EP-A-0 530 974.
MpeanoYTUTENbHBIM YETBEPTUYHBLIM CUINTMKOHOBbLIM NONuMmMepom asnaeTtcs K3474 ot

komnanum Goldschmidt.

TaKke NoaXoAST AIMYNbCUU aMUHOYHKLIMOHANM3NPOBaHHbIX CUITMKOHOBbIX Macen ¢

HEMOHOMEeHHbIM U/NIN KATUOHHbBIM NOBEePXHOCTHO-aKTUBHbIM BELLIECTBOM.

MNpeaBapuUTEnNbHO NOMYYEHHbIE 3MYNbCUM aMUHOYHKLNOHANBHOIO CUMNMKOHA TaKKe
JAOCTYMNHbI OT MOCTAaBLYMKOB CUITMKOHOBbIX Macer, Takux kak Dow Corning n General
Electric. KoHkpeTHbIE NpUMepbI BKMIOYAIOT KAaTUOHHYIO 3amynbcento DCI939 1 HENOHHbIe
amynbcumn DC2-7224, DC2-8467, DC2-8177 n DC2-8154 (Bce ot Dow Corning).

ObLee konMYecTBoO CUNMKOHa NpeanoYTuTenbHO coctaenseT ot 0,1 macc. % ao 10

mMacc. % B pacyeTe Ha obLLyto Mmaccy komnosmuum, 6onee npegnoytutensHo ot 0,1 macc.

% 8o 5 macc. %, Hanbonee npeanodtTuTensHo ot 0,25 macc. % A0 3 macc. % aBnaeTcs

NOAXOAALMM COAEPIKAHNEM.

Pa3BeTBneHHOE NOBEPXHOCTHO-aKTUBHOE BELECTBO

KomMnosumumsa cornacHo HacTosLeMy M300PETEHMIO BKIIOMAET pasBETBEHHOE KaTMOHHOE

BCnomMmoratesibHOe NOBEPXHOCTHO-akKTUBHOE BELL|ECTBO.

PasBeTBneHHOE KaTMOHHOE BCNOMOraTenbHOe NOBEPXHOCTHO-aKTUBHOE BELLECTBO
nNpeanoYTUTENBHO NPUCYTCTBYET B kKonnyecTtse oT 0,1% macc. o 1% macc., Hanbonee
npeanoydtTutensHo ot 0,1% macc. 4o 0,5% macc. B pacyeTe Ha obLlyto maccy

KOMNo3unLmu.

PasBeTBneHHOEe KaTWUOHHOE BcCNOMOraTrenibHoe NOBEPXHOCTHO-aKTUBHOE BELUeCTBO

BbIOpAHO 13 CTPYKTYpPbI 1

X ©
R
O ®/ R3
R1/ke%n m '\ll “Rj
0] R4

Crpykrypa 1
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Ri u Rz coaepxar nWMHEWHble ankunbHbl€ LEnW, HacCbIWEHHbIe WK
HeHacbIWeHHble, C ANuHOW yrnepoa-yrnepogHon uenm ot Cs A0 Coo,
npeanoututenbHo oT Cs A0 Crs; Oonee npeanoytutensHo ot Cs ao Cqz, Hanbonee
npeanoutTutensHo oT Cs A0 Cio

N HaxoauTtca B gnanasone ot 0 go 10;

m HaxoAuTCAa B AnanasoHe ot 1 4o 6;

Rs BKMIOYAET ankunbHYy Lenb, UMEIOLLYIO ANUHY yrnepoa-yrnepogHoun uenm ot Cq
80 Cs4, npegnoytutensHo ot Cq1 go Cy;

R4 BKNOYaAET NPOTOH UNW ankunbHYH Lenb, UMEIOLLYIO AMNNHY YINepOoa-yrneposHOn
uenu ot C1 go C4, npegnoututensHo ot Cq1 go Cy; 1

X npeacrasnaeT cobon opraHn4eCKMn Ui HEOPraHMYECKUIA aHUOH;

rae MmondpHble OTHOLEHUA pa3BETBMEHHbIX KATUOHHbIX BCNOMOraTenbHbIX MOBEPXHOCTHO-

aKTMBHbIX BELECTB (iV) K IMHENHbIM KaTUOHHbLIM MOBEPXHOCTHO-aKTMBHbLIM BeLlecTeam (i)

HaxoaaTca B gnanasoHe ot 1:20 go 1:1, npeanoututensHo ot 1:10 go 1:1, HanbGonee

npeanoyvtuTensHo ot 1:5 go 1:2.

B cTpykType 1 KOHUEBas rpynna amvHa 3apspkeHa B KOHeYHOM cocTaBe. OaHaKko Cbipbe

BKNWOYaeT BelleCcTBa, 3apsdal KOTOPbIX 4ABNAE€TCA HEeNOCTOAHHbIM U MOXET ObITb

WHAYUMPOBaAH MNPOTOHUPOBaHMEM B COCTaBe C MPUMEHEHMEM CUMBbHOW KUCHOTbI.

CnepoatencHo, korga R4 npeacraBnaeT cobon NPOTOH B NPUBEAEHHbIX Bbille 00LMX

hopmynax, NPOTOH MOXET MPUCYTCTBOBATbL B UCXOAHOM MaTepuane Unm cBs3biBaTbCA BO

BPEMSI NPUrOTOBIEHMS.

MepeMeHHaa m HaxoaAUTcA B AManasoHe oT 1 Ao 6, NpeaAnoyYTUTENLHO BbiOpaHa us 1 u 2,

Haubonee npeanoYTUTENBLHO 1.

lMepemeHHasa n HaxoauTcs B guanasoHe ot 0 4o 10 v npegnoYTuTEnbHO BbiGpaHa 13 0 u

1.

Heobsa3aTensHO NoO MeHbLUIEN Mepe 0aMH U3 R1 1 Rz COaeP>KNUT CBSI3M BHYTPU anKUMbHOW

uenu, BblibpaHHble U3 rpynmbl, COCTOALLEN U3 CNOXHO3MpHON rpynnbl (-OCO- nnu -

COO-), amngorpynnel (-NOC- nnm NCO-) n npocton acoupHou rpynnel (-O-).
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X npeacraensieT cobom opraHN4eCcKMn NN HEOPraHMYECKMA aHuoH. MNpeanoytutensHo X
BKMIOYAET aHMOH, BbIOpaHHbIA N3 ranoreHna-noHoB; cynbgatos obwen dopmynbl RSOs,
rae R npeacraesnsiet cobon HaCbILEHHbBIA NN HEHACBILWEHHbIA ankUMbHbIN pagukan,

nUMetoLMi oT 1 40 4 aTOMOB Yrnepoga, U aHNOHHbIE pafuKarbl OpraHNYeCcKUX KUCMOT.

MpeanoyYTUTENbHbIE ranoreHnA-noHbl BbibpaHsel U3 propuaa, xnopuaa, bpomuaa u
noguaa. NpeanovtuTenbHble aHWOHHbIE paguKarnbl OPraHNYeCcKUX KUCIoT BblibpaHbl U3
mMariearta, dpymapara, okcanarta, TapTpara, yatparta, nakrarta n ayerara.
MpeanoytuTenbHble CynbdaThbl NPeacTaBnsaoT cobon MeETaHCYNb(OHAT U

3aTaHcynbdoHar.

Hanbonee npeanoutntensHO X BKMIOYAET aHNOH, BbiIOpaHHbIN U3 ranoreHnaa,

MeTaHCyrNbOHATHON rpynmbl U 3TAHCYNbGOHATHOW rPynnbl.

PasseTBneHHOe BCnomoraTenbHOE NOBEPXHOCTHO-aKTUBHOE BELLECTBO MPUCYTCTBYET B
konnyectese ot 0,01 go 5% wmacc., npegnoytutensHo ot 0,1 ago 1, Hambonee
npeanoututensHo ot 0,1 go 0,5 (npn 100% akTMBHOCTWM M B pacyeTe Ha obLyyo maccy

KOMMNO3ULUK).

Mpumepbl NOAXOAALMX MaTepranoB, COOTBETCTBYIOLLMX CTPYKTYpe 1, npeacTaBnsaioT
cobon 2-((2-6yTunoktun)okcn)-N,N,N-TpumMeTnn-2-okCoaTaH-1-aMmHnsa meTaHcynbgoHar,
2-((2-rekcungeuyunn)okcu)-N,N,N-TpumeTun-2-okcoaTtaH-1-aMmHnsa MeTaHCcynbgoHar,
N,N,N-TpumeTnn-2-((2-okTnngoneymnn)okcun)-2-okcoaTaH- 1-aMnuHus MeTaHcynbgoHar, 2-
((2-peyunretpageunn)okcn)-N,N,N-TpumeTnn-2-okcoaTaH-1-aMuHns MeTaHcynbdoHar,
2-((2-popeuunrekcageuyun)okcn)-N,N,N-TpumMeTnn-2-okcoataH- 1-ammHus
meTtaHcynbdoHat n N,N,N-TpumeTnn-2-okco-2-((2-TeTpageunnokragenymnn)okcmn)ataH-1-

aMVHUS MeTaHCynbgoHar.

Peonorua komnosuuyuu

Komnosmumm cornacHo Hactoswemy n3obpeteHunto obecneumBaroT XopoLume CBOMCTBA
BSI3KOCTW U Npejena TeKy4ecTu.

KomMnosnumm nmerT npeanodTUTENnbHLIM AnanasoH npegena tekydectn ot 30 5o 200
Mackanb ([a), Hanbonee npeanoytTuTEnsHO OT 40 A0 150 MNa npY NMKOBOM 3HAYEHUW NPU
25 °C n 1 'y. B cnocobe namepeHns npegena Teky4ecTn NPMMEHSAIOT KOHUrypaumo 13
3yBuaTtbix napannenbHblX NNacTuH gnameTpom 40 MM, NPUKPENIEHHBIX K NOAXOAALLEMY

peomeTpy, cnocobHoMy cosgaBath konebaHus ¢ NoCTossHHOM YacTtoton 1 'y n
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U3MEHeHMeM amnnuTyabl B gnanasoHe ot 0,1% no 2000%. nanasoH nsmeHeHmns
amMnInTyAbl NPUMEHSIOT He Bonee Yem K ecaTy To4YkaMm Ha NopsAoK AnanasoHa
aedopmaumm, oxsarbiBaeMbin He Bonee Yyem 4 ynknamm Ha amnnutygy. MNpmnbop
cneayeTt NPUMEHATb NPU KOHTPONMpyeMon gedopmManmm, Hanpumep, ¢ pEOMETPOM
ARES G2 ot TA Instruments. Temnepartypa koHpurypaymm gormkHa ObiTe yCTaHOBNEHA
npwn 25 °C, Hanpumep, C NOMOLLbIO NNACTUHBI C KOHTPOMEM Mo NpuHUuMny MNenbTbe nnm
PeUMpKYNSLUMOHHON BaHHbI. [1pegen TekyyecTu onpeaenstoT nyTem NOoCTPOeHUs rpaduka
3aBUCUMOCTU YNPYroro Hanps»KeHust oT amnnuTyabl gepopmanymm, n Ha nNyuke KPUBOW
MakcumarnbHOE 3Ha4YeHWe yKasblBaOT Kak npeaen TeKy4yecTu. YNpyroe HanpspkeHue
paccyMTbIBalOT Kak NPoM3BeaeHNE (AUHAMMYECKMA MOAYIb YNPYrocTn) * (amnnutyaa

Aedopmaymn), Kaxgoe 13 KOTOpbIX NErko NoNy4YnTb C MOMOLLLIO Npubopa.

Komnosuymn nmetot BaskocTb oT 5000 go 750000 caHTMnyas, npeanoyTuTenbHO oT
50000 go 600000 caHTunyas, 6onee npegnoututenbHo ot 50000 go 450000, kak
namepeHo npwu 30 °C Ha Brookfield RVT ¢ npumeHeHnnem wnungens A unm B npn 0,5

06/MyH B TeueHne 60 cekyna Ha cTtounke Helipath.

MpeanoYTUTENbHbIN KOHAULMOHEP BKMIOYAET KOHAMLMOHUPYHIOLLYIO renesyto dasy. B
AaHHbIX KOHAMLUMOHEpPaxX CoaepKaHne BE3NKYN ABNSAETCS HEGOMNbLUMM UMK OHU COBCEM
OTCYTCTBYIOT. Takume KOHAMLMOHEPLI U Cnocobbl UX MNONYyYEHMS ONncaHbl B
W02014/016354, W02014/016353, W02012/016352 n W02014/016351.

Takas KoHaMUMOHUpYoLas renesas gasa BKNovaeT, oT obLer MacCbl KOMMNO3NLMMK,
i) ot10,4 108 % macc. XKMpHoro cnupTa, cogep:aLlero ot 8 4o 22 aTOMOB
yrnepoaa,
i) ot10,1802 % macc. KaTUOHHOro NOBEPXHOCTHO-aKTUBHOIO BELLECTBA,
N KoMno3unymsi obecneymBaeT Ansi Bonoc, 06paboTaHHbIX yKa3zaHHOW KOMMNO3nLneR,
nokasarenb Draw Mass ot 1 go 250 r, npegnoututensHo ot 2 8o 100 r, 6onee
npeanodTuTensHO OT 2 20 50 r, ewe 6onee npegnoytuTensHo oT 5 40 40 r, u Hanbonee

NpeanoYTUTENBHO OT 5 40 25T.

Draw Mass — 3T0 macca, Heobxoaumas 4ns NpoOBEAEHUS MyYka BOMNOC Yepes pacyecky
unu wetky. Takum obpasom, yem Gonee BONOCHI CnyTaHbl, TEM 6onbLuas macca
TpebyeTcs AnNs NPOTArMBaHUS Ny4ka BOOC YEpEe3 pacyeCcKy Unn LLETKY, U YEM BbILLE

YPOBEHb KOHAMLMOHUPOBAHMS BONOC, TEM MeHbLUE nokasatens Draw Mass.
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Draw Mass — 310 macca, Heobxoaumas ANa NpOBEAEHUS Ny4YKa BOMNOC, HAaNpumep
maccon ot 1 4o 20 r, gnuHon ot 10 go 30 cm u wmpuHon ot 0,5 o 5 cm, uepes pacyecky
UNu WeTKY, onpeaensemas Takum obpa3om: cHavyana noMeLLatroT Ny4yok BOoC Ha
pacyecky Unu LWeTKyY, Tak 4To oT 5 0 20 cMm BOMOC OCTalOTCA BUCALLMMU Ha
3aKpenneHHOM KOHLE My4yKa, U K BUCALLEMY KOHLY NpunararoT 4OMNONHUTENbHOE yeunue

(Maccy) fo Tex nop, Noka Ny4oK He NPOMAET Yepes pacyecky Unn LLETKY.

MpeanoYTUTENBHO NYYOK BOMNOC MMeeT maccy oT 1 go 20 r, 6onee npeanoyTUTENbLHO OT 2
80 15 r, Hanbonee npegnoutTutTensHo ot 5 4o 10 1. MpeanoYTUTENBLHO NYYOK BONOC
nmeet gnuny ot 10 g0 40 cm, 6onee npeanoytmuTensHo oT 10 4o 30 cm, u wnpuHy ot 0,5

4o 5 cm, 6onee npegnoututensHo ot 1,5 1o 4 cm.

Hanbonee npegnoututensHo Draw Mass — 310 macca, Heobxogmmasa a4ns npoBeaeHus
nyyka Bonoc, Hanpumep, maccor 10 r, AnuHom 20 CM 1 LUMPUHOK 3 CM Yepes pacyecky
UNu WETKY, onpeaensemasi Takum obpasom: cHavyana ny4ok BOnocC NoMeLLatoT Ha
pacyecky nnm WeTky Takum obpasom, 4to 20 CM BONOC OCTAETCSA BUCALMMN Ha
3aKpensIEHHOM KOHLE NMyyKa, U K BUCALLIEMY KOHLYY npunaratT 4ONONHUTENbHOE yeunmne

(Maccy) fo Tex nop, Noka Ny4oK He NPONAET Yepes pacyecky UMn LLETKY.

dpyrne nHrpeauneHTsbl

Komnosnums cornacHo HacToswemy N3obpeTeHnIo MOXET cogepkaTtb nodon ns psga
WHrpeANEHTOB, KOTOPbIE SBNSAKTCS OOLMMKN AN KOHANLWMOHMPYIOLLMX KOMMO3ULMIA ANS

BOOC.

Apyrve nHrpeguneHTbl MOryT BKMOYaTb NONMMEPLI ANS OCaXAEHUS, MOANMDMKaTOpPbI
BA3KOCTU, KOHCEPBaHTbI, OKpaLUMBatOLLME areHTbl, NONNOMbI, TAaKNe Kak rMULEPUH n
NONMNPONUNEHTTINKONb, XENaTUPYOLWME areHTbl, Takme kak SOTA, aHTUOKCUAaHTI,
Takue Kak auetar ButammHa E, otayLku, npoTMBOMMKPOOHbIE areHTbl 1
CONMHUe3alnTHbIE areHTbl. Kaxabli U3 3TUX MHIPEAWEHTOB NPUCYTCTBYET B KONNYECTBE,
3P EKTMBHOM AN AocTmkeHns ero adpdpekta. OObIMHO 3TN Heoba3aTernbHbIe
WHrpeANEeHTbI BKMOYAKOT OTAENBHO B KONMYECTBE 40 NPUMEPHO 5% OT obLyen maccol

KOMnNo3nunu.

MpeanoYTUTENBHO LONOMHUTENbHBIE UHIPEANEHTbI BKIOYAIOT apoMaTusnpytoLme
BELLEeCTBa, 3aryCTUTEnM, KOHCEPBaHTbI, OKpaLLMBaIOLLME areHTbl U KOHAMLMOHUPYIOLLME

CUNUKOHbI.
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Tarke MOXHO NPUMEHATb CMEeCH nmobbIx 13 YKa3aHHbIX BbllLE aKTUBHbIX MHIPEaNEeHTOB.

OO6bIYHO TaKkNe UHrpeaANEHTbI BKMHOYAOT OTAENBHO B KONMYecTse 40 2%,

NPeanoYTUTENLHO 40 1%, OT 0BLen Macchl KOMMO3NLMN.

BapwuaHTbl peanvsaymmn HacTosLEero n3obpeTeHunst NpMBEAEHbI B CNEAYIOLMX NpuMepax,
B KOTOpPbIX BCE NPOL|EHTbI YKasaHbl N0 Macce B pacyeTe Ha obLLyto Maccy, ecrnv He

yKasaHo MHOe.
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Mpumepsl

Mpumep 1: Komno3uumsa 1 cornacHo HacTosALWEMY U300PETEHUIO U CPpaBHUTENbLHas

KomMno3uuma A

Bbinu NpuroToBneHbl cneayoLme KoOMNo3nyum:

Tabnuya 1: Komnosnumm npumepa A (CpaBHUTENbHLIW) 1 npumepa 1 (B COOTBETCTBUM C

n3obpeTeHnem).

Mpumep A Mpnmep 1
NHrpegmeHThbl CpasHuteneHbin | CTpykTypa 1
Xnopwua,
6ereF|)-|Tpv|M0Hm=| 200 200
Lletreapunosbi cnnpt 4,00 4,00
Xiameter MEM-7134 1,00 1,00
N,N,N-tTpumetun-2-((2-
OKTUNAOAELMNN)OKCN)-2-
OKCOSTaH-'lI:taMzAH ns ) ) 050
MeTaHcynbgoHaT
Otaywka 0,60 0,60
KoHcepBaHT 0,30 0,30
Bopa ao 100 Ao 100

KoHauymoHepbl B npumepax A 1 1 Gbiny NpUroToBnEHbI C NPUMEHEHNEM CINEAYIOLLErO

cnocoba:

1. TOBEPXHOCTHO-aKTUBHbIE BELLECTBA M XUPHbIE MaTepuans! (Bkovas
pa3BeTBMEHHbIE MaTepunanbl) 4o6aBnanu B NOAXOASLWMIA COCYA, 1 Harpesanu 4o 80
°C.

2. PacnnasneHHylo cmecb 4o6aBnanm K NOAXOASLLEMY KONUYECTBY BOAbI B
COOTBETCTBUM C ONNCAHHLIMM KOMMNO3MLUMsMU Npu Temnepartype ot 45 po 70 °C.
Cwmecb nepemelumBani 40 HENPO3PAaYHOro N NYyCTOr0 COCTOSIHUS.
3arem HarpeB OTKNOYanu, CMeCcb oxnaxganu 4o temnepatypbl Hmxke 40 °C, n
fobasnanu octanbHy BOAY BMECTE C OCTaBLUMMUCA Matepuanamm.

5. HakoHel, nony4YeHHbIN cocTas cmelmBanu npy 60MbLIOM yCuUnum casura B

cmecutene Silverson co ckopocTbto 5000 06./MUH B TeUEHNE 5 MUHYT.

MNpumep 2: O6paboTka Bonoc komnosuumamu A u 1
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Mcnonb3oBanu TEMHO-KaLLTaHOBbLIE BONOChI €BPOMNENCKOro Tuna B nyykax Maccon 5r u

anvHon npumepHo 0,15 m (6 gronmoB).

CHayvana sonockl o6pabarbiBany o4MLLAIOLWLMM LLAMIYHEM C MPUMEHEHNEM CneayoLLero
cnocoba:

BonokHa BONoC BblaepKMBanm nog npoTo4HON BOAON B TeHeHne 30 CekyHz, HaHOCUnm
wamnyHb B gose 0,1 mn wamnyHa Ha 1 r BONoC 1 BTMpanu B BONocCkl B TedeHue 30
CekyHA. M30bITOK NeHbl yaananu, BbliAepXKnueas noj npoTovyHon Bogoun B TeyeHune 30
CEKYHZ, U NOBTOPANN CTaAMNI0 MbITbS LLAMNYHEM. Bonockl npombiBanu nog npoTo4HON

BOAOW B TeYeHne 1 MUHYTbI.

3arem BnakHble BONockl obpabaTbiBany KOMNO3ULMaMU C NPUMEHEHNEM CneayoLLero
cnocoba:

KoHAMUMOHEP HAHOCUNK Ha BNaXHble BONOChI B Ao3e 0,2 Mn KOHAULMOHEepa Ha 1 r Bonoc
1 BTUpanu B BOMOChI B Te4YeHne 1 MuHyTbl. Bonockl npombiBanu noa NpoOTOYHOM BOAOWN B

TeyeHune 1 MWHYTbI U yaanann n30bITOK BOAbI.

Mpumep 3: OcaxaeHne CUITMKOHA U Npeaen TeKYy4YeCcTU Ha Boriocax, 0opaboTaHHbIX

Komno3unuumamum A un 1

Tabnuua 2: MNMpegen TeKy4YeCTU U KONUYECTBO CUNMMKOHA, OCaXK4EHHOro Ha BONnocax,

obpaboTaHHbIx cornacHo MNpumepy A (cpaBHUTENbHBLIN) U MNpumepy 1 (B COOTBETCTBUM C

n3obpeTeHnem).
Mpumep A Mpumep 1
NHrpeameHThbl CpasHutenbHbin | CTpykTypa 1
OcaxageHne cunmnkoHa
431 1354
[ppm]
OcaxgeHne cunmkoHa
A 63 309
ST DEV [ppm]
Mpeaen Tekyyectn [Pa
Ped y [Pl 182 167
(-+10 Pa)
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®OPMYIIA NSOBPETEHUA

1. Komnosuuuma, cogepxawlas:
(i) or 0,01 pgo 10% macc. NMHEWHOrO KaTUOHHOIO KOHAULNOHUPYHOLLEro
NMOBEPXHOCTHO-AKTUBHOMO BELLECTBA,;
(ii) ot 0,1 o 10% macc. NMHENHOrO XMPHOro MaTepmana;
(iii) GnaroTBOPHO BNMSIOLWMIA areHT B popme HYacTuy,
(iv) ot 0,01 po 5% macc., npu 100% aKkTMBHOCTU, PA3BETBIIEHHONO KaTMOHHOIO
BCMNOMOraTenbHOro MNOBEPXHOCTHO-AKTUBHONO  BellecTBa, BblOpaHHOro u3

CTPYKTYpbI 1

X@

Rz
0 ® R
R1/LH'n THE'}‘*RZ
O Ry
Crtpykrypa 1

rae:

e Ry mn Rz copgepxaTr nVHEWHbIE ankunbHble LEenW, HacbIWEHHbIe Unn
HeHacblWeHHble, C ANUHOW yrnepoa-yrnepogHon uenn ot Cs A0 Coo,
npeanoytTutensHo oT Cs A0 Crs; Bonee npeanoytutensHo ot Cs Ao Cq2, Hanbonee
npeanovtTutensHo oT Ce A0 Cio;

e n Haxoautca B gnanasoHe ot 0 5o 10, npegnoytuTensHo BbiOpaH ns 0 u 1;

e M HaxoauTCcs B gunanasoHe oT 1 40 6, npeanoyTuTensHo BbidpaH ns 1 n 2;

¢ Rj; BKNOYaeT anknnbHyo Lenb, UMEIOLLYIO ANVHY YINepoa-yrnepogHon uenm ot Cq
A0 Ca4, npeanoytutensHo ot C1 go Cy;

¢ R4 BKMOYAET NPOTOH UMK aNKUMNBbHYIO LEMb, MMEIOLLYIO ANUHY YINEPO4-YrnepoaHON
uenu ot C1 go Cy4, npegnoututensHo ot Cq1 go Cz; m

¢ X npeacraesnsaeT cobon opraHNYECKNin NN HEOPraHNYECKNIA aHUOH;

ri€ MONSIPHbIE  OTHOLUEHUSI PAa3BETBMEHHBLIX KATUOHHbIX  BCMOMOraTenbHbIX
NOBEPXHOCTHO-aKTMBHbIX BeLecTB (iv) K JMHEWHbIM KaTMOHHLIM MOBEPXHOCTHO-
aKTMBHbIM BeLecTBaM (i) HaxoaaTca B gnanasoHe ot 1:20 go 1:1, npeanoYTUTENBHO

ot 1:10 go 1:1, Hanbonee npeanoyTUTENLHO OT 1:5 g0 1:2.
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2. Komnosuymsa no n. 1, oTnnyarowasicss TeM, YTO IMHENHOE KaTUOHHOE NOBEPXHOCTHO-
akTuBHoe BelyecTBo umeeT dopmyny 1: N*(R"R?)(R?*(R*), npu atom R', R2 R*n R*

Hesasucumo npegcrasnsioT cobon C1-Cao ankmn nnm 6eH3un.

3. Komnosmums no n. 2, oTnmyarLwasncsa Tem, 4TO NIMHEWHOE KaTUOHHOE
KOHAMLMOHUPYIOLLEE NOBEPXHOCTHO-AKTMBHOE BELLECTBO BbiOpaHO n3
BereHMNTpPMMETUNAMMOHNSA Xnopuaa, 6ereHTpUMoHms MeTocynbdara,

LETUNTPUMETUNAMMOHNS XNopuaa n nx CMecen.

4. Komnosuuusi no niobomy 13 NnpeaLlecTBYHOLMX MYHKTOB, KOTOpasi CoOAePXUT

amMmmgoamuH, CoOoTBETCTBYOLWMI obuen popmyne (l1):

R'CONH(CH2)mN(RA)R3(II)

B koTopoi R npeacrasnaeT cobon rmapokapbunbHyto Lenb, cogepxatdyto 10
unm 6onee atomos yrnepoaa, R? n R® HeszaBucMo BbIGpaHbl U3
rmapokapbunbHbIX Lenen, cogepxawmx ot 1 4o 10 atomoB yrnepoga, 1 m

npeacrasnseT cobon yenoe uncno ot 1 4o 10; n kncnory.

5. Komnosnums no nobomy 13 NyHKTOB 1-4, OTNUYaloLWLasca TeM, YTO
pasBETBIIEHHOE KaTMOHHOE BCNOMOraTenbHOe NOBEPXHOCTHO-aKTUBHOE BELLECTBO
npucytcTeyeT B konnyectse ot 0,1% macc. 4o 1% macc., Haubonee

npeanoytutensHo ot 0,1% macc. o 0,5% macc.

6. Komnosmums no nobomy us nyHktoB 1-5, oTnuyawowascsa Tem, YTO MOMsipHble
OTHOLLEHUSA Pa3BETBMNEHHbIX KaTWUOHHbLIX BCMOMOraTesnbHbIX MOBEPXHOCTHO-
aKTMBHbIX BewecTB (iv) K JIMHEWHbIM KaTMOHHbIM MOBEPXHOCTHO-aKTUBHbIM
BewectBam (i) Haxoaarca B gnanasoHe ot 1:10 go 1:1, npeanoyTuTensHO oT 1:5

ao 1:2.

7. Komnosnums no nobomy 13 nyHkToB 1-6, oTnnyaroasica Tem, 4to 6naroTBopHO
BMUSIOLUIA areHT B hopme YacTul BbibpaH 13 KOHANLMNOHMPYHOLLNX aKTUBHbIX
BELLECTB, aKTUBHbIX BELLECTB A5 KOXMW rofoBbl, UHKaNCynmpoBaHHOro

apomarusaropa, 3MynbrMpoBaHHOro apoMarun3aropa 1 X CMecei.
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Komnosuuyms no n. 7, oTnmMyaroLascs TemM, YTo 611aroTBOPHO BIUSIIOLLMIA areHT B

hopme yacTuy npeacrasnseT cobom CUMMKOH.

Komnosnums no n. 8, oTnmyarLascsa TemM, YTO CUIMKOH NPUCYTCTBYET B
konudectse ot 0,1% macc. o 10% macc. ot obLien maccel komnoauuymm, Gonee
npeanoytutensHo ot 0,1% macc. 4o 5% macc., Hanbonee nNPeanoOYTUTENBHO OT

0,25% macc. po 3% macc.

Komnosnums no nobomy 13 nyHKToB 1-9, kOTOpasi UMEET npeaen TEKy4eCTn B
awnanasoHe ot 30 go 200 Mackanb ([1a), Hanbonee npegnoytTuTensHO OT 40 40

150 Ma npu nukosom 3HayeHun npu 25 °C n 1 Iy,

Komnosnyms no no6omy n3 nyHktos 1-10, oTnnyarowjascsa Tem, 4to X~ BKNovaeT
aHWOH, BbIOpaHHbIN N3 ranoreHnga, MeTaHcynbOOHATHOW rpynmbl U

aTaHcynbgOHATHON rpynmbi.

Cnocob yBennuyeHns ocaxaeHus 6naroTBOPHO BIUSIOLLEro areHTa B oopme
4yacTuy Ha BONocax, BKIYaoLWMA CTagnn HaHECEHNS Ha BONOChI KOMMNO3MLUM,
Kak onpeaeneHo B nobom mns nn. 1-11, n ononackmeaHmsa BONOC BOLOW, NO
CPaBHEHMIO C TaKOM e komnosnymnen 6e3 pasBeTBNEHHOro KaTUOHHOIO
BCMOMOraTenbHOro NOBEPXHOCTHO-aKTUBHOMO BELLECTBA B COOTBETCTBUM CO

CTpykTYypOn 1.
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