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ONMUCAHMUE U30OBPETEHMUS
2420-559856EA/025
CIIOCOB ITPUT'OTOBJIEHUA NPOAYKTA MATEPHAJIA HATIOJIHUTEJIA,
MNOBEPXHOCTHO-OBPABOTAHHOI'O MOHO3AMEIIEHHBIM SSHTAPHBIM
AHTHJIPAIOM (AHTHIAPUJIAMM) 1 CMECHIO AJTUPATHYECKHAX JJUHEMHBIX
WJIH PA3BETBJIEHHBIX KAPBOHOBBIX KHCJIOT, COAEPKAIIENA
CTEAPHHOBYIO KHCJIOTY

Hacrosimmee n3zoOpereHue OTHOCHTCA K CIOCOOY MPUTOTOBJICHMS MPONYKTa MaTepuaa
HATIOJIHUTENIS, TIOBEPXHOCTHO—0OpPaOOTAHHOTO MOHO3aMEIIEHHBIM SIHTAPHBIM ~aHTHIAPUAOM
(aHrUApUOAMH) U CMECHIO aTU(paTHUECKUX JIMHEWHBIX WM PA3BETBJIEHHBIX KAPOOHOBBIX KUCJIOT,
coiep Kaliel CTeapUHOBYIO KHUCIJIOTY, K NMPOAYKTY MOBEPXHOCTHO—OOPaOOTAaHHOrO Marepuala
HATIOJIHUTENS, K TIOJIMMEPHOW KOMIIO3ULIMH, BOJIOKHY /MM (PUIAMEHTY W/WIM TUIEHKE W/HIH
HUTH /WA JIUCTY W/wiad TpyOe w/wnu npoduiro w/wnu dopme anst hopMoBaHust w/wmu hopme
IUI1 MHXKEKIIMOHHOTO (popMOBaHUs W/uimH K Gopme st GpopMoBaHHS pasayBOM, COAEpIKaIleit
NPOAYKT TMOBEPXHOCTHO—OOPaOOTAHHOTO MaTephalia HANOJHUTENS W/HWIM TIOJIUMEPHYIO
KOMITO3ULIMIO, K M3AEIHI0, COAepIKalleMy MPOAYKT MOBEPXHOCTHO—OOPaOOTAaHHOTrO Marepuaia
HATIOJIHUTENS] W/ WA TIOJTMMEPHYIO KOMIIO3MLIMIO W/MJIM BOJIOKHO W/WIH (DPUJTAMEHT H/HITH TUIEHKY
W/ HATh W/WIU JUCT W/wnu TpyOy w/wmnu npodune u/mnu Gopmy st GopMOBaHUS W/ HITK
bopMy I HHXKEKIIMOHHOTO (hopMoBaHus w/uiu GpopMy 11t POPMOBAHHS Pa3ayBOM, a TAKKE K
UCTIONIb30BAHUIO, TIO MEHBIIEH Mepe, OJHOTO MOHO3aMELIEHHOTO SIHTAPHOTIO aHTUApPUAA H/HIIH
COJIEBOTO TMpOAYKTa (TMPOAYKTOB) €ro peakuuud B COYETAHHHU CO CMECHIO alu(aTHYecKux
JVHENWHBIX WM Pa3BETBIEHHBIX KapOOHOBBIX KHCIOT, COAEp’Kallel CTEapuHOBYIO KHCIIOTY,
u/unu  coneBod MNPOAYKT (NPOAYKTHI) €€ peakluu, A YIy4IIeHUs TeKy4ecTH MpOAYKTa
HOBEPXHOCTHO—OOPa0OTAHHOrO MaTepHaja HATOJIHUTENS W Ui YIYYIIeHHUs JUCIIePrUpOBaHUS
KapOOoHAaTa KaJIbIMs B IOJMMEPHOIN MaTpHLe MOJTUMEPHOH KOMITO3HLIUH.

Ha npakTuke, marepuajbl HaMOJHUTENEH U, B YaCTHOCTH, MAaT€PHAJbl HATOJHUTENEH,
cozepKaiiie KapOOHAThI KaIbLUs, YACTO UCTIOJIB3YIOT B KAYECTBE HATIOJIHUTENEH B BUIE€ YaCTHI
B TEPMOILUIACTUYHBIX IMOJUMEPHBIX MPOAYKTAX, MONOOHBIX BOJIOKHAM, (pUIAMEHTaM, IUIEHKAM
W/WIM  HUTSIM, OOBIYHO, W3TrOTOBIeHHbIX u3 mnommdyTiwieHa (PE), nomunpornunena (PP),
nonuypetana (PU), momusuanmxnopuna (PVC), cnoxuaoro nommsdupa (PES) w/wnu nonunamuna
(PA). OnHako B HUX BBOAAT NOOABKH, Il OOECTIEUEHHsI MaTepraia HATIOJHUTEINS TOKPBITHEM U
U yAYYIIEHWs] JUCTIEPTHPOBAHUSl YKA3aHHOIO MaTepuasia MHHEPAJbHOIO HAIOJHUTENS B
NOJIMMEPHON MAaTpHULIE TOJUMEPHBIX KOMIIO3MLMH, a TakXKe, BO3MOXKHO, IJIsl YJYYIIEHHUS
00pabaTbIBAEMOCTH 3TOW MOJUMEPHONH KOMITO3ULIMH W/WUJIM CBOHCTB TOTOBBIX JJIsI IPUMEHEHHUS
NPOAYKTOB, TAKUX KaK BOJIOKHA, (PMIIAMEHTBI, IIJICHKH, HUTH, JIUCTBI, TPYObl, mpodrin, GopMsl
s ¢opmoBaHus, (GOpMbI TSI HMHXEKIMOHHOTO (opmoBanus, ¢GopMbl ansi (OPMOBAHUS
pa3nyBoM. YCTpaHEHHE TaKUX 100ABOK YMEHBLIMIIO Obl HEMPUEMIIEMO KaYeCTBO MOJNyYaeMbIX B
pe3yJabTaTe BOJIOKOH, (PMJIAMEHTOB, IUJIGHOK, HHUTEH, JIUCTOB, TpyO, mpoduneir, dopm mns
¢dopmoBanus, GopM 1A HMHKEKIMOHHOTO (popmoBanus, (HopM anst (OpPMOBAaHUS Pa3qYBOM.

Kpome Toro, xemarenpbHO 00eCreUYWTh MaTepHasl HAIMOJHUTENS BBICOKOW TEKY4YeCTBIO JIJIsi



o0ecrieueHNsT BBICOKOH IPOM3BOAMTENBHOCTH MPH HW3TOTOBJIEHWH TOTOBOTO IMPOAYKTA
oOpaboTaHHOrO Marepuajga MHHEPAJIbHOTO HATOJHWUTENS W TNpHU JanbHeimel nepepaboTke
YKa3aHHOTO IPOAYKTA B FOTOBBIE AJI1 IPUMEHEHUS TPOAYKTHI.

B nanHOl 005acTy OCYINECTBJIEHO HECKOJIBKO MOMBITOK IS YIYYIIEHHsS] TPUMEHUMOCTH
MaTepUajoB MHUHEpAJbHBIX HAIMOJHUTENEH M, B YAaCTHOCTH, MAaTepUaloB MHHEpAJIbHBIX
HAINOJTHUTENEH, comepikalnx KapOOHAT KasbLHsl, HalpuMep, MOCPENCTBOM 00pabOTKHM TaKux
MaTepuasioB MHHEPAJIbHBIX HAMOJHHUTENEH areHTaMu [UJIsi IOBEPXHOCTHOH 00paboTKw.
Hanpumep, WO 00/20336 OTHOCHTCS K YJIBTPAIUCIIEPCHOMY TPUPOTHOMY KapOOHATY KaJIbIIMs,
KOTOPBI MOXeT Heo0s3aTelbHO 00padaThiBaTbCsl OMHOH WJIM  HECKOJbKUMH KHPHBIMH
KHMCJIOTAMU WJIM OAHOMN WJIM HECKOJBKHUMH COJISIMH, WJIM UX CMECSIMH, U KOTOPBI€ HCIOIb3YIOTCS
B KQUECTBE PETYJIITOPOB PEOJIOTUH JJIsI IOJUMEPHBIX KOMITO3ULIHIL.

ITonobHbIM ke obpaszom, mateHT CIIIA 4407986 OTHOCHTCS K OCaXKAEHHOMY KapOOHATY
KaJIbIMsl, KOTOPBII MOBEPXHOCTHO 00OpadaThIBAIOT AUCIIEPCAHTOM, KOTOPBIH MOXET COAEpIKaTh
BbICIINE aMU(ATHUECKHE KUCIOTHI M UX COJIM C METaJJIaMH, YTOOBI OTPaHUYHTh HOOaBJIEHHUE
CMa3bIBAIOIINX O0ABOK, MPU 3aMEIIWBAHUU 3TOTO KapOOHAaTa KaJbLUsl C KPHUCTATHYECKUM
NOJIUMPOITMJIGHOM, W JUIsl TIPeNoTBpalleHus oOpa3oBaHMs arperatoB KapOoHaTa KajbLus,
KOTOpbI€ OTPAaHUUYUBAIOT YAPHYIO IPOYHOCTD NOJUIIPONUIICHA.

EP 0 998 522 OTHOCHUTCSI K HAIOJIHUTEO U3 MOBEPXHOCTHO—0OpaboTaHHOTO KapOoHaTa
KaJIbLUsl A ABIIIAINUX IUIEHOK C HMCIOJIb30BAHUEM JKMPHBIX KHUCJIOT, [0 MeHbluel mepe, ¢ 10
aToMaMM yIJepona, TAe HAMOJHUTENb A0 U TOCie Ipoiecca oOpadOTKH OJMKEH CONepKaTh
HEMHOI'O BJIAJKHOCTHU B Auamna3oHe Huke 0,1% macc.

DeArmitt et al., Improved thermoplastic composites by optimised surface treatment of
the mineral fillers, Institute for Surface Chemistry, August 2000, onuceiBaeT NpoLecc BIAKHON
0o0paboTky, B KOTOpOH 3arpy3ka CYyCIEH3UH, COAEpKalledl Marepuans MHHEpPaJIbHOIO
HAMOJIHUTEIS, IPUBOJUTCS B KOHTAKT C JUCIEPCAHTOM IIPU KOMHATHOHN TeMIepaType B TEUEHHE
ogHoro 4aca. OJHAaKO TakOW MPOLECC BJIAXKHON OOpabOTKM HMMeeT TOT HEAOCTATOK, YTO
CMauyuBaHHE CYXOro TMpoaykTa st o0paOOTKM W MOCHenyromas CymKa SIBJISIOTCS
SHEPrOEMKUMH U TOPOTOCTOSLIUMH.

B EP 0 325 114, oTHOCAIIEMCSI K HECTEKAIOIIUM aHTUKOPPO3UUHBIM KOMITO3ULIMSIM JIJISI
MOTOPHBIX TPAHCIOPTHBIX CPEACTB HAa OCHOBE MOJIMBUHWIXJIOPUIA, KOTOpPbIE HMEIOT
VJIYUYILICHHBbIE PEOJIOTUYECKHME M aAre3MOHHble CBOMCTBa, llpumep 7 omnuceiBaeT CMeCh
aMMOHHEBOH coyi 12-THIPOKCUCTEAPHHOBOM KUCJIOTHI B COUETAHUU C JKHUPHOW KUCJIOTOH (Tpu
MacCOBOM OTHOIIEHUH 1:1), HCrmonbp3yeMyro 1jist 00paboTKHM MUHEPATHbHOTO HATIOJTHUTEIS.

WO 03/082966 oTHOCHTCS K MOMNEPEYHO CINMBAEMON W/WIM K TOMEPEYHO CIIUTOH
KOMITO3UIIMM HAHOHATIOJHUTENS, KOTOpas, B HEOOs3aTeNbHBIX BApUAHTAX OCYINECTBJICHUS,
MOJKET JOIOJIHUTENBbHO COJEpKaTb HAMOJHUTENIN, KOTOpble MOTYT TIOKpBbIBATbCS WIJIM He
MIOKPBIBATECS] CTEAPUHOBOM KHCJIOTOW, CT€ApaTOM, CHJIAHOM, CHJIOKCAHOM W/WMJIM THUTAHATOM.
Taxkne KOMNO3MLIMK HAHOHAINOJHUTENEH HCIOJB3YIOT AJSl TOBBILEHHUS OapbepHBIX CBOWCTB,
NPOYHOCTH U TEMIepaTypbl TEIUIOBOH aedopmanuy, aenas MX IMOJNE3HbBIMU B MEIUIUHCKHX,

aBTOMO6I/IJ'IbeIX, SJICKTPHUHICCKUX, CTPOUTCIIbHBIX U MMNIICBbIX MPUMCHCHUAX.



ITaterr CIHA 2002/0102404 onuceiBaeT AUCHEPTHPYEMble YACTUIBI KapOoHaTa
KaJbLUs, MOKPBITBIE HAa HX IOBEPXHOCTU COYETAHHEM HACBIIEHHBIX M HEHACHILIIEHHbIX
annpaTUUeCKuX KapOOHOBBIX KHCIIOT U UX COJIEH BMECTE C OPraHUYECKUM COETUHEHHEM, TaKHUM
KaK CIOXHBIH (TaneBbli 3(QuUp, KOTOpPbIE HCHOJB3YIOTCS B KOMIO3HLMAX AaAr€3UBOB IS
yIYYIIeHUs CTaOMJIBHOCTH BS3KOCTH M aare3noHHbIX cBoicTB. Kpome Toro, marent CIIIA
2002/0102404 TpelyeT mony4yeHHs CMECH HACBIIIEHHBIX U HEHACBIMICHHBIX aTU(PaTHIECKUX
KapOOHOBBIX KHCOT/coned. IIpucyTcTBHE HEHACBHIMIEHHBIX anu(aTHuecKnx KapOOHOBBIX
KHCJIOT/CONel yBeIMYMBAET PUCK HEXKeJIATEIbHBIX MOOOYHBIX PEAKIUH in situ ¢ TBONHOMN CBS3BIO
B xome o0OpaboTku JrOOOro Marepuaja, COAepIKallero HEHAChIIEHHble anudaTudecKue
KapOOHOBbIE KHCJOTBI/CONMM. B pmomonHeHWe K 3TOMy, NPUCYTCTBHE HEHACBHILIEHHBIX
annpaTHIECKuX KapOOHOBBIX KHCIIOT/COIEH MOKET JaBaTh B pe3yJibTaTe 0OeCIBEUMBAHHUE HIIH
NOSIBJICHHE HEXKENIAaTEeNIbHOTO 3aI1axa, U sIBHO HEMPUSTHBIX 3aI1ax0B, B MaTepuae, B KOTOPOM OHU
IIPUCYTCTBYIOT.

ITysakt 11 popmynsr uzodperenuss WO 92/02587 mokas3bIBaeT, 4TO pacTBOP OMBLICHHOM
HAaTPUEBON COJIM, MO MEHBILIEH Mepe, ONHOW BBICOKOMOJIEKYJSIPHONW HEHACBILEHHON >KUPHOU
KHUCJIOTBl UM COYETaHUs, MO0 MEHbIIEH Mepe, OAHOW BBICOKOMOJIEKYJSIPHON HEHACBILIEHHOU
JKAUPHOM KMCJIOTBHI W, IO MEHBIIEH Mepe, ele OAHON BBICOKOMOJIEKYJSIPHONH HEHACBILIEHHOU
JKUPHOU KHUCJIOTBI MOXKHO NOOABJATh K TMPENBAPHUTENIbHO HATPETOM CYCHEH3MH OCaXIEHHOTO
kKapOOHaTa KaJbUMs U1 TOJYYEHHUS B KOHEYHOM CHYETE JKEJaeMOro YPOBHsS MOKPBITHUS U3
JKUPHBIX KHCJIOT Ha KapOOHATE KaJNbLUs Mepe]] OCYLIECTBICHNEM AAbHEHIINX CTaaui crocooa.

Pedepar  JP54162746  onuchiBaeT = KOMIIO3ULMIO,  COAEPXKAINYI  3aJaHHbIE
OTHOCUTEJIbHBIE KOJIMYECTBA JKECTKOW BHHHIJIXJIOPHIHOW CMOJBI, KOJUIOMJHOrO KapOoHaTa
KasbLust, 00pabOTaHHOTO KUPHOI KUCJIOTOM, U cTeapaTta Oapust, UCTIONb3yEeMYIO Ul yIIyUIIeHHS
TEePMHUYECKOHN CTAOMIBHOCTH BUHIIIXJIOPUIHONH KOMIIO3ULIMH.

ITatent CIIIA 4520073 onucbiBaeT Marepuajbl MHHEPAJIbHBIX HAMOJIHUTENEH ¢
YJIYUYIIEHHBIMA TUAPO(GOOHBIMH TOKPBITUSIMH, TMOJTYYa€MbIMH IOCPEICTBOM HAHECEHHs MOJ
JaBJIEHUEM IOKPBITHS Ha MOPUCTbIE MUHEPAJbI C UCIIONIb30BAHUEM BOSIHOTO Mapa Kak HOCUTEJS
IUTS MaTepuaia MOKPBITHs. Y Ka3aHHbIA MaTepHUas MOKPBITHS MOXET BBIOMPATHCS, CPEOH APYTHX
BO3MOYKHOCTEH, M3 IJIMHHOLETIHBIX ATM()aTUIECKUX JKUPHBIX KUCJIOT U UX COJIEH.

WO 01/32787 onuceiBaeT MPOAYKT MaTeprasia kapOoHaTa MEeJOYHO3EMETbHOTO METalIa
B BHUJAE YaCTUL, KOTOPBIH CONEPKUT HA CBOMX YAaCTHIAX TOKPBITHE M3 TUAPOoPpoOHOro
Marepuaia, COAEp)Kallero KOMIIO3ULUI0, C(HOPMHUPOBAHHYIO (a) W3 NEPBOrO KOMIIOHEHTA,
KOTOPBIN CONEPKUT MPOAYKT Peakny KapOoHAaTa IIEJIOYHO3EMENbHOTO METalIa U, TIO MEHbIIEH
Mepe, ONHOW MaHHOW anupaTHuecKor KapOOHOBOW Kuciotbl, u (b) BTOPOro KOMIIOHEHTa,
UMEIOIIEro TeMITEPaTypy BBICBOOOKAEHUS KapOOHAaTa CYIIECTBEHHO BBIIIE, YEM Y MEPBOTO
KOMITOHEHTa, KOTOpBIH copepkut coennnerne ¢popmyiasl CH3(CH,),COOR.

WO 2008/077156 A2 OTHOCUTCS K BOJIOKHAM CIAHJISWUI, COAEPKAIIUM, MO MEHbIIEH
Mepe, OJIHY MOJUMEPHYIO CMOJY M, 10 MEHBIIEH Mepe, OJMH HANOJHUTENb, UMEIOLIUN CPEAHUN
pasMep YaCTHI paBHBIH WJIM MEHbUIUH TNPUMEPHO, Ye€M S5 MHMKPOH W/WIM HMEFOIIUN

MaKCUMaJIbHbIM JUAaMETP MEHbLIE NMPUMEPHO, 4eM 15 MUKDPOH, rze, IO MEHbIIEH Mepe, ONUH



HATIOJIHUTEIb IPUCYTCTBYET B KOJIMYECTBE MEHBbIIIE MPUMEPHO, YeM 40% Macc, Mo OTHOIIEHHIO K
oOmeit macce BOJOKOH crnanyeln. [IOKpbITHE HAIMONHUTENST OMUCAHO KaK MPEICTaBIISIONIEe
co0ol, Mo MeHbIIEH Mepe, OIMH OPraHNYECKU MaTepHal, BHIOPAHHBIN U3 JKUPHBIX KUCIIOT U UX
COJIEH M CIOXHBIX 3(UPOB, HAPUMED, U3 CTEAPUHOBOI KUCJIOTHI, CTeapara, creapaTa aMMOHUS
U cTeapaTa KaJbLIMsL.

GB 2 336 366 A OTHOCUTCS K HAIlOJHEHHBIM TE€PMOIUIACTUYHBIM KOMIIO3ULMSIM U, B
YaCTHOCTH, K HAIOJIHEHHBIM KOMIIO3ULMAM TMOJUATUJIEHA HU3KOM IJIOTHOCTH, KOTOpbIE
(bopMHUPYIOTCS B BUI€ MPOAYKTOB MJIM M3EJHIA MOCPEACTBOM criocoba skcTpy3un. Kpome Toro,
OIMHUCBIBAETCS, YTO THAPOPOOM3UPYIOIUI areHT MPEANOYTUTENbHO TNPEACTaBIsieT COOOMH
OPTaHUYECKYI0 KapOOHOBYIO KHCJOTY WJIM €€ YaCTUYHO MJIM TOJHOCTBIO HEUTPaJTH30BAHHYIO
COJIb, KOTOpasi COAEP’KUT, MO MEHbIIEH Mepe, ONHY HACHIIIEHHYI) WIA HEHACBIIICHHYIO
VIJIEBOAOPOJAHYIO LI€Mb, COAEp KAy OT 8 1o 28 aTOMOB yrjepoja, €Clu MUHEPAJIbHBIN
HAIOJIHUTEb B BUJAE YACTULl UMEET MOBEPXHOCTHYK) PEAKIUI0 OT HEHTPaJbHON A0 LIEJIOYHOMH,
Hanpumep, KapOoOHAT KaJIbLHSL.

EP 2159258A1 oTHOCHUTCS K NMPOAYKTY OOpabOTAHHOTO MHUHEPAJIBHOTO HAIMOJHHTEIS,
colepsKalieMy: a) Mo MEeHbIIeH Mepe, OOMH MUHEepaJbHbIA HAMOJHUTENb, b) cioil 00paboTkwy,
PACIIONOKEHHBIN HAa MOBEPXHOCTH YKA3aHHOTO MHHEPAJIBHOTO HATIOJNHUTENS (HAIONHUTENEH),
yKa3aHHBIA cJOW OOpalOTKM COAEp:KHUT: MO MEHbLIeH Mepe, OmHy HachlmeHHyro C8—C24
annpaTUUeCKyl0 KapOOHOBYIO KHCJIOTY M IO MEHbILIEH Mepe, OOHYy COJb JBYX— H/HIN
TPEXBAJIEHTHOIO KAaTHOHA M OJHOW WJIM HECKOJbKMX HachlmeHHbIX C8—-C24 amudarnueckux
KapOOHOBBIX KHCJIOT, OTJIMYAIOIIEMYCSl TeM, YTO: MAacCOBOE OTHOIIEHHE BCE YKa3aHHbBIE COJIU
amudarnaeckux KapOOHOBBIX KHCJIOT . BCE yKa3aHHbIe aju(aTHdeckne KapOOHOBBIC KHUCIIOTHI
coctaBiysgeT oT 51:49 no 75:25 u yka3zaHHBIN clioil 00pabOTKH MPUCYTCTBYET B KOJUYECTBE, IO
MeHbLIeH Mepe, 2,5 mr/m’ YKa3aHHOI'O MUHEPAJIBHOIO HAITOJTHUTEIS.

EP 1980588A1 ortHocuTCs K Crmoco0y MoONy4YeHHWss MpoAaykTta o0paboTaHHOTrO
MHUHEPAJbHOTO HAIOJHUTENS, KOTOPbIA BKJIOYAET cienyroiue craguu: (a) oOpaboTku, Mo
MEHbIIEH Mepe, OJHOrO CyXOr0 MHHEPATBHOTO HAMIOJHHUTEJIS, TI0 MEHbINEH Mepe, OHOM COJbIO
metaya ['pynmer 11 wiu [pynmoer 1T u C8—C24 anudatudeckoii MOHOKapOOHOBOH KHUCJIOTHI C
MOJIyYEHUEM TPOMEKYTOYHOrO MPONYKTa MHUHEpaJbHOro HamonHutes, 3ateMm (b) oOpaboTku
NPOMEKYTOYHOTO MPOAYKTA MHHEPAJIBHOIO HANOJIHUTENS CO cTaauu (a), MO0 MEHbLIeH Mepe,
ogHoit (C8—C24 amudarnueckoil MOHOKapOOHOBOH KHCJIOTOW C TOJYYEHHEM MpPOAYKTA
00pabOTaHHOTO MUHEPATIBHOTO HAMTOIHUTES.

OnuH areHT Uit MOBEPXHOCTHON 00pabOTKH, KOTOPBIA B HACTOSIIEE BPEMs BBIOMpPAETCSI
U UMeeT OCOOEHHYIO TMOJIE3HOCTh, MPENCTaBJIsIeT COO0H MOHO3aMEeIEeHHBIN SIHTAPHBIA aHTUAPU
WJIA CMECh MOHO3aMELICHHBIX STHTAPHBIX aHTUAPUIOB.

Hampumep, WO 2014/060286 Al otHocuTcs K CrocoOy TOJNydeHUsT MPOMyKTa
Marepuaja  HAmNOJHHUTENs,  MOBEPXHOCTHO—OOPAaOOTAHHOrO  SIHTAPHBIM  AHTUAPUAOM
(aaruapunamu), cocod BKIIIOYAET, MO0 MEHbBIIEH Mepe, CTaluu:

a) TOJYyYeHHs 1O MEHbLIEH Mepe, ONHOrO MaTepuasa HAaIlOJHHUTENS, COIEp Kalero

KapOOHAT KaJbLUs, HMEIOIIEro



1) 3HAaYeHHe MACCOBOTO MEIMAHHOTO pa3mepa dsp wactui B auamasone ot 0,1 mxm go 7
MKM

i1) MakxcuManbHbIH araMeTp (dog) <15 MKM,

iii) ymemsHyro momans mosepxuocti (BIT) or 0,5 no 150 m%/r, Kak H3MEpEHO ¢
nomoripio crocoda BAT ¢ azorom, u

iv) ocrarounoe oOmiee coxepxanue Biaxnoctu ot 0,01% wmacc mo 1% wmacc, mo
OTHOILIEHHIO K OOIell Cyxoil macce, MO MEHbLICH Mepe, OJHOTO MaTephasia HAIOJHUTENS,
cozieprkamiero kapOoOHAT KaJbIus,

b) monyueHus, o MeHbIIEH Mepe, OJHOIO MOHO3aMEIEHHOr0 SHTAPHOTO aHTUIApHIA U,
HeoO0s3aTeIbHO, 10 MEHBIIEH Mepe, OMHONW MOHO3aMEIEHHON STHTAPHON KUCIOTHI B KOJIUYECTBE
or 0,1 mo 3% macc, Mo OTHOIIEHHIO K OOIel Cyxoil macce, NMO MEHbIIEW Mepe, OTHOIrO
MaTepHalia HaloJHHUTES, COAepIKalero KapOoHaT KajbLKs, CO CTAINH a),

C) TPUBEACHUS B KOHTAKT IOBEPXHOCTH, IO MEHbLIEH Mepe, OIHOrO MarepHuaia
HATIOJIHUTENIS, COIEPIKAIero KapOOHAT KaJbLHs, CO CTAAUH a) MPU NEpEeMEIINBAHNH, Ha OJHON
WIM HECKONBKMX CTaAusX, II0 MeEHbLIeHl Mepe, C OJHUM MOHO3aMEIEHHbIM SHTAPHbIM
AHTUIPUIOM U HeoOs3aTeNbHOH, MO MEHbIIeH Mepe, OIHOW MOHO3aMEINeHHOW SIHTapHOM
KHUCJIOTOH €O craguu b), Tak 4TO oM 00paloTKH, comeprKainuii, Mo MeHbIIeHl Mepe, OIUH
MOHO3aMEIIEHHbIN SHTAPHBIA AaHTUAPUI U HEOOsA3aTeNbHYI0, IO MEHbIIEH Mepe, OIHY
MOHO3aMELIEHHYIO SIHTAPHYIO KHCJIOTY W/WIM COJEeBOH NPOAYKT (IIPOAYKTHI) €€ pPEeakLuy,
dopmupyeTcss Ha TOBEPXHOCTH YKAa3aHHOrO, IO MeEHbIIEH Mepe, OIHOro Marepuaia
HAIIOJIHUTEIS, COZIepIKaIlero KapOoHaT KaJlbIus, CO CTa/IuH a),

r7e TeMIiepaTypa 10 W/WIM B XOJ€ NPUBEACHUS B KOHTAKT HA CTaJUU C) PETYIHPYETCs
TaKUM 00pa3oM, 4TO TeMIeparypa, o MeHbliel Mepe, Ha 2°C Bbllle TeMIIEpaTyphl IUIABJICHNUS,
IO MEHbIIEH Mepe, OJHOr0 MOHO3aMEINEHHOTO SHTAPHOTO aHTUAPHUAA U HeoOs3aTeNbHOH, IO
MEHBIIEH Mepe, OTHON MOHO3aMEILEHHON SIHTAPHONU KUCJIOTBHI.

WO 2016/023937 Al oOTHOCHUTCS K CHOCOOy TONy4YeHHsl AblIAlleld TUICHKH,
BKJIFOYAIOLIEMY CTAIUH. a) MOJYYEeHUs KOMIIO3ULIUH, CONIEeprKalleil, Mo MEHbLIeH Mepe, OIuH
TEPMOIUIACTUYHBIH  TMOJUMEP W  MPOAYKT  IOBEPXHOCTHO—0OpPabOTaHHOrO  Marepuania
HAmoNHUTENs, U b) GopMUPOBaHUS MIIEHKH M3 KOMIIO3HLMU CO CTaJUU a), U C) PACTSDKEHUS
IUIEHKH, TIOJYYeHHOH Ha craguu b), Mo MeHbLIeH Mepe, B OIXHOM HANpaBJICHUH, TO€ MPOAYKT
MOBEPXHOCTHO—00PaOOTAHHOTO MaTepualia HaIOJIHUTENS COTEPIKUT

A) Mo MeHbIIeW Mepe, ONMH W3MENbYCHHbIH MaTephall HAIOJIHUTENS, COAEPIKaIlero
KapOOHAT KaJbLUs1, HMEIOIIETO

— MacCOBbBIIl MeZluaHHbIN pa3mep dacTull dsp B Auanasone ot 0,1 MkM 10 7 MKM,

— pa3Mep MaKCUMAJbHbIN JUAMETP YacTUL <15 MKM,

— ynenbHyro ruiomans mosepxuoctd (BIT) or 0,5 mo 150 M*/r, Kak H3MepeHO ¢
ucnonb3oBaHueM azora u Merona b3T cormacho ISO 9277, u

— OCTaTO4YHOE O0I1Iee ComepKaHne BIAXKHOCTH <1% Macc 1O OTHOLIEHHIO K 00MIeH Cyxoi
Macce, MO MEHbLIEHl Mepe, OAHOIO H3MEJIbUYEHHOIO MaTepuaia HalOJHUTENs, COMAEpPIKALIero

KapOOHAT KaJbLHs, U



B) cnoii 06paboTku Ha MOBEPXHOCTH, N0 MEHBIIEH Mepe, OJHOTO H3MEJIbYEHHOTO BO
BJIAKHOM COCTOSIHUM MaTepHajia HaloJHUTENS, COAeprkaIlero kapOoHaT KaJbIHs, COEpIKaIlnH,
0 MeHbLIEH Mepe, OOUH MOHO3aMEIIEHHbIN SHTApHbIA aHTUAPUA W/WIH, IO MEHbLIEH Mepe,
OJTHY MOHO3aMEIIEHHYIO SHTapHYIO0 KUCJIOTY W/MIIHN COJEBON MPOAYKT (MPOAYKTHI) UX PEAKIIHH,
re TNPOAYKT IOBEPXHOCTHO—OOPAaOOTAHHOIO MaTepuajia HAINOJHUTENS] CONEPXKHUT CJIOH
obpabotku B kojmuectBe oT 0,1 mo 3% Macc, MO OTHOLIEHHIO K OOmlieil CyxoW macce, mo
MEHBIIEH Mepe, OJHOrO H3MENIbUYE€HHOTrO MaTepHhaja HAIOJHUTENs, COAepXKalero KapOoHar
KaJIbLIUS.

OnHako Mo-—TpeKHEMY HUMeeTCss HeOOXOIUMOCTh B CO3aHUU CIIOCOOOB MPUTOTOBJICHHUSI
NPONYKTOB  MOBEPXHOCTHO—OOPAOOTAHHBIX  MAaTEPUAJIOB  HAIMOJHUTENEH,  COAep KaIlHX
MOHO3aMELIEHHbIN SHTAPHBIA aHTHAPUA (aHTHIPHIBI), KOTOPBIE MO3BOJISIFOT MPHUIOTABIMBATH
NOBEPXHOCTHO—OOpaOOTaHHbIE ~MaTepHaJbl MUHEPAIbHBIX  HAIMOJHHUTENEH, CONEpIKaIlnX
KapOOHAT KajbLUWs, JJIS1 YIYYLICHHS €ro TEeKy4YeCTH W Ui JNajJbHEHINero yJIy4IIeHHs HX
OUCTIEPTUPOBAHUSA B TMOJHMEPHOH MaTpULle TOJMMEPHOH KOMITO3WIHMH, B YaCTHOCTH, IIO
CPAaBHEHHIO C TIPOAYKTOM, KOTOPBIH SIBISIETCS TOBEPXHOCTHO—OOPaOOTaHHBIM  TOJIBKO
MOHO3aMEILIEHHbIM SHTAPHBIM aHruapuaoM (anruppunamu). Kpome Toro, skenaTenbHO
NOAACPKUBATh MJIH YJIy4IIaTh MEXaHHYECKHE CBOMCTBA T'OTOBBIX ISl MPUMEHEHHUS MPOIYKTOB,
TAKUX KaK BOJIOKHO W/WiM (pUIaMEHT W/WIM TUICHKA W/WIIA HUTh W/WIH JTIUCT WHIH TpyOa n/uim
npoduias w/rm popma st GopMoBaHUs W/nin Gopma sl HHKEKIIMOHHOTO (DOPMOBaHUS W/ WJIH
dopma pans  GopMOBaHHS Pa3AyBOM, COAEpIKALIUME TaKHE TPOAYKTHI IMOBEPXHOCTHO—
00paboTaHHOTO MaTepHasa HAIOJHUTES.

COOTBETCTBEHHO, LENbI0 HACTOALIEr0 H300peTeHHs SBIAETCS CO3/JaHue crocoda
NPUTOTOBJICHUS] MPOAYKTA MOBEPXHOCTHO—OOPAOOTAHHOrO Marepuana HaIrOJHUTENS, KOTOPbIHA
COEP’KUT MOHO3aMEIUEHHbIH sSHTapHbI aHruapun (aHruapunel). Kpome Toro, jkenaTenbHO
co3maTth Crnoco0 NPUTOTOBJIEHMS NPOAYKTa IMOBEPXHOCTHO—0OpabOTaHHOrO MaTepHaia
HATIOJIHUTEIS, UMEIOIIErO YIIYULIIEHHYI0 TeKy4eCTh, B YACTHOCTH, MO CPABHEHHUIO C MPOAYKTOM,
MIOBEPXHOCTHO—OOPAaOOTAHHBIM MOHO3aMEIIEHHBIM SIHTAPHBIM aHTHAPUIAOM (QHTHIPUIAMHU).
JIpyroli 1enpr0 SBJISIETCS CO3MaHHME CHoco0a TNPUTOTOBJICHUS NPOAYKTA IMOBEPXHOCTHO—
00paboTaHHOrO Marepuaia HATOJIHUTENS, HMEIOLIEro VIIYYLICHHYI0 TUCIIEPTUPYEMOCTh B
NOJIMMEPHON MaTpuIle MOJMMEPHONH KOMIIO3HMIIMH, B YACTHOCTH, MO CPABHEHHIO C MPOAYKTOM,
NOBEPXHOCTHO—OOPAaOOTAHHBIM MOHO3aMEIIEHHBIM STHTAPHBIM AHTHAPUIAOM (QHTHIOPUIAMH).
Jlpyrue 1enyu MOXHO TOHSITh U3 CIEAYIOLIEro Aajiee OMUCAHNS HACTOSIIIEro H300peTeHHU .

PaccmoTpeHHBIe BbIIIE U JPYyTHE LEIH PEIIAIOTCs MOCPEICTBOM MpenMeTa H300peTeHHS,
KaK OTPENeICHO B HACTOSIIEM IOKYMEHTE B IyHKTE | (hOpMyJIbl H300peTeHus.

[IpenMyiecTBeHHbIE  BapUAHTBI  OCYLIECTBJIEHHS Ccrocoda IMPHUTOTOBJIEHHS IO
HACTOSLIEMY U300PETEHUIO MPOAYKTAa MOBEPXHOCTHO—OOPAOOTAHHOTO MaTepuaja HAMIOJHUTEIS
OTIPENENSAIOTCS B COOTBETCTBYIOLINX 3aBUCHMBIX MYHKTaX (OPMYJIbl H300PETEHHS.

CormacHo OmHOMY W3 AacCHEeKTOB HACTOSILIEr0 M300peTeHMs CO3[aeTcs CIocod
NPUTOTOBJIEHUST TPOAYKTa IOBEPXHOCTHO—OOPAaOOTAHHOrO MaTepuala HANOJHHUTENS C

MOHO3aMELIEHHbIM SIHTAPHBIM AHTHAPUIOM (aHTHAPUAAMH) M CMEChIO  anupaTHUECKUX



JVHEHHBIX WM Pa3BETBIEHHBIX KapOOHOBBIX KHCIIOT, COAEp’KaIleld CTEapuHOBYIO KHCIOTY,
CocO0 BKJIIOYAET, IO MEHbINEH Mepe, CTaauu:

NOJIy4eHHUs,, IO MEHbIIeH Mepe, OIHOr0 Marepuaja HAIOJHUTENS, COAEPIKaIlero
KapOOHAT KaJbLIHS,

NOJIy4€HUs, 110 MEHbIIIeH Mepe, OJJHOTO MOHO3aMEI€HHOT'O SIHTAPHOTO aHTUAPUIA,

HOJyYeHUs] CMecH ann(paTHIeCKUX JMHEHHbBIX WM Pa3BETBJICHHBIX KAPOOHOBBIX KHCIIOT,
colepiKalleil CTeapuHOBYIO KHCJIOTY, B KoJu4yecTBe, Mo MeHbluedl mepe, 10,0% wmacc, mo
OTHOLIEHHIO K OOmei wmacce CMecH, W OJHY WM HECKOJBbKO JPYIHX HACBIIIEHHBIX
ann(paTUUECKUX JIMHEHHbIX MM PA3BETBJCHHBIX KapOOHOBBIX KHCIOT, COAEpIKAIUX oluee
KOJIU4EeCTBO aToMOB yriepona ot C8 mo C24,

NPUBEACHUS B KOHTAKT TIIOBEPXHOCTH, II0 MEHBbLIEH Mepe, OIHOro Marepuaia
HATIOJIHUTEIS, CONleprKaIlero kKapOoHaT KaJbIHs, CO CTAJANU a), IPU MMEePEeMEIINBAHUH, Ha OJHON
WJIA HECKOJIBKUX CTaIusiX, B JIOOOM MOPSAKE, MO MEHbLIEH Mepe, C OHUM MOHO3aMELIEHHbIM
STHTQPHBIM aHTUAPUAOM CO CTAIHH b) U CMECHIO aM(aTHIECKHX JIMHEHHBIX W Pa3BETBICHHBIX
KapOOHOBBIX KHCJIOT CO CTaIuU C) TaKUM 00pa3om, 4To clioii 0OpadoTku, comep:Kamuid, Mo
MEHBILIEH Mepe, OIWH MOHO3aMEIIEHHBIN SIHTAPHBIM AHTHUIPHUI W/WIN COJEBOH MPOAYKT
(TIPOAYKTHI) MX pEAKLUH U CMECh ann(paTHIeCKUX JIMHEHHBIX MJIN Pa3BETBIEHHBIX KapOOHOBBIX
KHUCJIOT W/WJIN COJIEBOM MPOAYKT (MPOAYKTHI) MX peakuud, (HOpMHUPYETCS Ha TOBEPXHOCTH
YKa3aHHOTO, 10 MEHbILIEH Mepe, OJHOrO0 MaTepuaia HArOJHHUTENs, COAep Kaliero kapOoHat
KaJIbIIUs, CO CTaJluH a),

r7e Temreparypa A0 W/WiaM B Xone craauu d) mpuBeAeHHs B KOHTAKT PEryJHPYeTCs
TaKUM 00pa3oM, UTO, 110 MEHbIIEH Mepe, OAUH MOHO3aMEIleHHbIN SHTApHBIN aHTHIPUI U CMECh
annpaTUUECKUX JIMHEHHBIX WJIM Pa3BETBJIEHHBIX KapOOHOBBIX KHCIOT HAxXOHIATCS B
PACILIaBIEHHOM UJIH SKUJIKOM COCTOSTHHUHL.

ABTOpPBI HEOXKUTAHHO OOHAPYIKHJIM, YTO PACCMOTPEHHBIH BBIIIE COCOO MPUTOTOBIEHHS
NPOAYKTa MOBEPXHOCTHO—OOPaOOTAHHOIO MaTepualia HAMOJHHUTENs] NaeT B pe3yJbTare, I0
CPaBHEHHIO C MPOAYKTOM, MOBEPXHOCTHO—OOPAOOTAHHBIM TOJBKO MOHO3aMEINEHHBIM STHTAPHBIM
aHTUOPUIOM  (aHTHAPUAAMH),  MPOAYKT  MOBEPXHOCTHO—0OpabOTAaHHOrO  MaTepuasa
HATIOJIHUTENIS,, MMEIOLIHHA YIYYIIEHHYI0 TEeKY4eCTb U YJIYULIEHHOE AUCIIEPTUPOBAHUE MPOIYKTA
NOBEPXHOCTHO—O0PaOOTAHHOTO MaTepHaia HAMMOJHUTENS B MOJUMEPHON MaTpHLE MOJMMEPHON
KoMmro3uiui. B pesymbrate, cmoco0 TakuM 00pa3oM TakXKe MpPHOAeT YIy4IIEHHbIE
MEXaHHUYECKHE CBOICTBA BOJOKHY W/WIM (PUIAMEHTY W/WIN TUIEHKE W/WIA HUTU W/WIH JHCTY
w/wm Tpydbe wwumm npodwmmro wumm  Gopme st dopmMoBaHUS w/miam  popMme IS
WH)KEKIMOHHOTO (popmoBanus n/mnu popme At GOPMOBAHHUS PAa3AyBOM U COOTBETCTBYIOLINM
U3JIEIUSIM, COAEP KAIUM YKA3aHHBIM MPOAYKT TOBEPXHOCTHO—OOPaOOTAaHHOrO MaTepuasa
HaronHuTens. TouHee, aBTOPbI OOHAPYIKWIIM, YTO TOBEPXHOCTHBIE XaPAKTEPUCTHKH MPOIYKTA
MOBEPXHOCTHO—OOPAaOOTAHHOTO  MaTepuajia  HAIOJHUTENS, IOJy4aeMOro C  IOMOLIBIO
YKa3aHHOTO crocoba, MOXKHO YIYYIIUTh IOCPEACTBOM  A00ABJIEHUS  ONpPENEIeHHOTO

MOHO3aMEILIEHHOTO SIHTAPHOTO aHruapuaa (aHTHAPUAOB) B COYETAHHH CO  CMECHIO



annpaTUUECKUX JIMHEHHbIX MM pPAa3BETBICHHBIX KApOOHOBBIX KHCIOT, COIepsKaruei
CTEapUHOBYIO KHCIIOTY.

HeoOxoauMo MOHATH, YTO AN Iiefiell HACTOALIEro HU300pEeTeHus, CIEAyIoIIHe aalee
TEPMHUHBI UMEIOT CIEAYIOLINE 3HAYCHMUS:

JInst uenu HacTosIero n300peTeHns, TEPMUH ""MaTeprall HATIOJIHUTENA" B 3HAYEHUH 110
HACTOSAIIEMY H300pPETEHHI0O OTHOCUTCS K BELIECTBAM MHHEPAJIbHOTO  IPOUCXOXKACHHS,
n00aBIsIeMBbIM K TAKMM MaTepHaiam, Kak Oymara, IlaCTHK, KaydyK, KpacKy U a[re3uBbl, H TOMY
nogo0Hoe, IJIsl TIOHIDKEHHsI MOTpebiieHuss 0ojiee JOPOrOCTOSLIMX MATEePHANIOB, TaKUX Kak
CBSI3YIOLIME, WIM JJIS YJIyYIIEeHUS TeXHUYECKHX CBONCTB MpoAyKTOB. CrenuaiucThl B JAHHOM
o0JacTH  XOpOWIO 3HAIOT THNWYHBIE MaTepUaNbl HAMOJHHUTENICH, HCIONb3yeMble B
COOTBeTCTBYIOLIMX obyacTsax. Kpome Toro, TepmMuH "MaTepuas HANOJHHUTENS, CONEp KAl
KapOOHAT KajbLMs," OTHOCHUTCS K MaTepHajly, KOTOPBIH COAEP)KUT, Mo MeHblneil mepe, 80%
Macc kapOoHaTa KaJblLusi, TIO OTHOIIEHHIO K OO0IIel CyXoW Macce Marepuaja HaIrOJHHUTEI,
cozepskamero KapOoHaT KaJIbLHUs.

TepmuH "MPOIYKT MOBEPXHOCTHO—OOPAOOTAHHOIO MaTepualia HAMOJHUTENS" B 3HAYEHUU
[0 HACTOSIIIEMY M300PETEHUI0 OTHOCUTCS K MaTepuasly HANOJHHUTENS, COIEpIKaIero kapOoHat
KaJbIMsl, KOTOPBIA MPUBOAUTCS B KOHTAKT C ar€HTOM MJISI TIOBEPXHOCTHOH 0OpabOTKH Takum
o0pa3oM, YTOOBI MOJNYYUTH CIOW MOKPBITHS, 1O MEHbLIEH Mepe, Ha YacTH IOBEPXHOCTH
MarepHalia HaloJHHUTESI, COAepKalero kKapOoHaT KaJbLUs.

Tepmunr "sHTapHBIH aHrUApPUA" TAKXKE HA3BIBAEMbIH AUTHAPO—2,5—(pypaHIHUOHOM,
AHTUIPU/IOM SIHTAPHOM KHCJIOTBI WJIM CYKIMHUJIOKCHUAOM, HMEET MOJIEKYJSIpHYIO (opmyny
C4H40; n nmpencrasisier coO00i KUCTOTHBIA aHTHIPHU STHTAPHOHN KHUCIIOTHI.

TepmMuH "MOHO3aMeILEHHBIN" SHTapHbI AaHTUAPUA B 3HAYEHUM IO HACTOSALIEMY
N300PETEHUIO OTHOCUTCS K SIHTAPHOMY aHTHIPUAY, 3aMEIEHHOMY OJJHIM 3aMECTUTEIIEM.

Tepmun "MoHO3aMelleHHas" sHTapHas KHCJIOTa B 3HAYEHUH IO HACTOALIEMY
n300pEeTEHNIO OTHOCHUTCS K STHTAPHOH KUCIIOTE, 3aMELIEHHON OTHUM 3aMECTUTEIIEM.

Tepmun "cyxoil" MaTepuwan HamOJHUTENS, COAep Kalqui kapOOHAT KallbLUs, Kak
MIOHUMAETCSI, MPENCTABIIAET COOOM MaTepHas HaNOJHHUTENs, copepkammii menbine 0,3% macc
BOIbI IO OTHOIIEHHIO K Macce Marepuajia HamogHutens. % Boxbl (paBHBIA 0o0mEMy
COIEPIKAHUIO OCTATOYHOW BJIAYKHOCTH) OIPENENISIETCS] COTNIACHO KYJIOHOMETPUYECKOMY METOIY
usmepenust Kapna—®uinepa, roe marepuan HanojgHUTeNs HarpeBatoT 10 220°C, u conepxaHue
BOJIbI, BBICBOOOXKIIAEMOE KaK IMap M HU30JIMPYeMOe C HCIOJIb30BAaHHEM IOTOKA Tra3000pasHOro
azora (mpu 100 Mi/MHH), onpeaenseTcs B KyJJOHOMETpHUIeCKOoM ycTpoiictee Kapna—®Purmepa.

TepmuH "coneBble NPOAYKTHI PEAKIUU" MOHO3AMEIICHHOTO SIHTAPHOTO AaHTHApPUAA
(aHrIIPHUIOB) B 3HAUEHHUH 10 HACTOSIIEMY U300PETEHNIO OTHOCHUTCS K MPOAYKTAM, IOJTy4YEeHHBIM
NOCPEICTBOM TMPUBEACHHUS B KOHTAaKT MarepHaja HAaMOJHUTENs, CcoAeprKamero kapOoHaT
KaJIbLUsl, C OJTHUM HJIM HECKOJBbKMMU MOHO3aMELEHHbIM SHTAPHbIM aHTUAPUAAMU. Y Ka3aHHbIE
COJIEBBIE NMPOAYKTHI PEAKLHH OOPa3yIOTCsl M3 MOHO3aMELIEHHOHN SIHTApPHOM KHCJIOTBI, KOTOpas

oOpa3yercss M3 HCIOJIB3yeMOr0 MOHO3aMEIICHHOTO SIHTAPHOTO AaHTHAPUAA U XUMHUYECKH



AKTUBHBIX MOJIEKYJ, PACIIOJIOKEHHBIX HA IMOBEPXHOCTH MaTepHaja HAMOIHUTENS, CONEPIKaIlero
KapOOHAT KaJIbLIUS.

Tepmun '"conmeBple MNPOAYKTHI peakuuu"' cMecu anudaTudeckux JHHEHHBIX HIIN
Pa3BETBIEHHBIX KapOOHOBBIX KHCJIOT, COAEp Kalleld CTeapuHOBYIO KHCJIOTY, B 3HAUYE€HUH I10
HACTOSAIIEMY M300pPETEeHHI0 OTHOCHUTCS K MPOAYKTAM, TOJyYEHHBIM MTOCPEACTBOM NPHBEACHUS B
KOHTAaKT MaTepuaja HalOJHUTENs, cofepikamero KkapOOHAT KajiblMs, CO CMECBIO
anmn(aTHiecKux JIMHEHHBIX WJIM Pa3BETBJICHHbIX KapOOHOBBIX KHCIOT, COAepIKalen
CTEapHHOBYIO KHCJIOTY. YKa3aHHbIE COJIEBbIe MPOAYKTHI pPeakuu OOpa3yloTCs W3 CMeCcu
annpaTUUECKUX JIMHEHHbIX WMJIM  pPAa3BETBJICHHBIX KAapOOHOBBIX KHCIOT, COIepsKaried
CTEApPHHOBYIO KHCJIOTY, U XUMHYECKU AKTHBHBIX MOJIEKYJI, PACTIOJIOKEHHBIX Ha MOBEPXHOCTH
MaTepHalia HaloJHHUTES, COAepIKaliero KapOoHaT KalbLIUs.

“Cnoit  oOpaboTkw” B Jyxe HACTOSIIEro W300pEeTeHHsl OTHOCUTCS K  CJIOKO,
NPEATNIOYTUTENIbHO, K MOHOCIOK areHta s o0pabOoTKM Ha TOBEPXHOCTH MPOAYKTA
NOBEPXHOCTHO—00paboTaHHOro Marepuana HanojHurens. “Cinoit o0paboTku” B OCHOBHOM
COCTOUT, IO MEHbIIEH Mepe, W3 OJHOr0 MOHO3aMEIIEHHOTO SHTAPHOTO AaHTHAPHAA H/HIH
COJIEBOTO TMpOAyKTa (MPOAYKTOB) €ro peakuuu W CMecH anu(aTUYeCKUX JIMHEHHBIX I
Pa3BETBIIEHHBIX KapOOHOBBIX KHCJIOT, COAEp Kalell CTeapuHOBYIO KHCJIOTY, B KOJHYECTBE, IO
MmeHbIiei mepe, 10,0% mace, Mo OTHOIIEHUIO K O0Iel Macce CMECH, M OJTHON MJTH HECKOJIBKUX
JOTIOJTHUTEIBHBIX HACBHIINEHHBIX ANTU(PATUYECKUX JIMHEHHBIX WM Pa3BETBIEHHBIX KapOOHOBBIX
KHCJIOT, CoIepskammx odmiee Koim4ecTBOo aromMoB yriepoma ot C8 mo C24, w/mmu coneBoro
NpoayKTa (IPONYKTOB) X PEAKLIUH.

2

TepmuH “B OCHOBHOM ~ B 3HAQYEHHMH IO HACTOSLIEMY U300PETEHUI0 OTHOCUTCSI K CIIOKO
00paboTKH, KOTOPBIH COAEPKUT COENUHEHMs OTJIMYHBbIE, IO MEHbIIEH Mepe, OT OIHOro
MOHO3aMEIEHHOTO STHTAPHOTO aHTUIPUAA W/WIIN COJIEBOTO MPOAYKTA (IPOAYKTOB) €ro peaKiiu
U cMecu anupaTUYeCKUX JIMHEHHBIX WJIM PA3BETBJICHHBIX KapOOHOBBIX KHUCIIOT, COmEpsKainei
CTEapUHOBYIO KUCJIOTY, B KOJIMUYECTBE, 1O MeHbIel Mepe, 10,0% macc, Mo OTHOLIEHHIO K 00IIei
Macce CMeCH, U OJHOH WJIM HECKOJbKUX JOMOJHUTEIBHBIX HACBHIIIEHHBIX aTu(aTHuecKux
JIMHEWHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT, COIEpsKAIUX 0OIIee KOJIUYeCTBO aTOMOB
yraepona ot C8 no C24, w/umu CojeBOro nmpoaykra (IPOAYKTOB) UX PEAKLUU, B KOJUYECTBE
<5% wacc, mpenmoutuTenbHo, <2% Macc, a Haubojee mpenmouTuTenbHO, <1% Macc, mo
OTHOIICHHIO K 001el Macce ciost 00padboTKu.

“YnmenpHas tuiomanb noBepxHocTH (SSA)” Marepuana HaANOJNHUTENS, COIEPIKAIIEro
KapOOHAT KaJbLMsl, B 3HAYEHWU [0 HACTOSIIEMY H300PETEHHIO ONpEnessieTcsl KaK IJIOMamb
MOBEPXHOCTH MaTepuasia HAIOJIHUTENS, COIeplKallero kapOOHAT KalbLys, AENIEHHas Ha ero
maccy. Kak wmcronme3yercs B HAcTOSINEM JOKYMEHTE, YAeNbHas IUIOMAAb IOBEPXHOCTH
U3MEPSIETCS TOCPENCTBOM aICOPOIMH ra3000pa3HOro a30Ta ¢ UCHOJIb30BaHHEM u30TepMbl BOT
(ISO 9277:2010) 1 yka3bIBAETCS B M°/T.

“Pasmep uvacTull’ MaTepuajoB B BUAE YACTHUL], HApUMep, MaTepuaja HaNOJHUTES,
comepxaliero kapOOHAT KajgblMsl, B HACTOSIIEM JOKYMEHTE OIUCBIBAETCA M0 UX

pacnipeneneHuro pa3mepos dactuil dy. [Ipu sTom, 3HaueHue dy npeacrasiser coOOH AUaMeTp, O
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OTHOLIEHHUIO K KOTOPOMY X % MacCOBBIX YacTHL[ UMEIT AuaMmeTp MeHblue dy,. DTO O3Hauaer,
Harpumep, 4To, 3HadeHue dpy mpeacrasisier coOol pasMep dvacTHi, aist kotoporo 20% macc
BCEX YACTULl MEHbIIE, YeM 3TOT pasMmep vactul. Takum oOpa3om 3HaueHue dsy MpencraBiseT
co0oil MaccoBbIli MeAWaHHBIA pa3Mep dactul, TO ecTb 50% macc Bcex 3epeH OoJblue, a
octanbHble 50% Macc MeHblIe, YeM STOT pasMep dactull. Jns nenel HacTosiero n3o00peTeHus
pasMep 4acTHl] yKa3bIBA€TCsl KAK MAacCOBbI MEAMAaHHBIN pasMep dacTul dsp, €ClIU HE yKa3aHO
uHOro. 3HaueHne dog mpeacTasisieT coOOl pazmep vacTul, st KOToporo 98% macc Bcex 4acTHIl
MEHbIIIEe, YeM 3TOT pa3Mep 4acTull. 3HadeHue dogg Takxke O0O3HAYAETCS KaK “MaKCHMAaJbHbIN
nuametp”. PasMepsl 4aCTHII ONPEENSIOTCS ¢ HCIOIb30BaHIeM HHCTpyMeHnTa Sedigraph’ 5100
w5120, Micromeritics Instrument Corporation. Croco® ©u HMHCTPYMEHT HW3BECTHBI
CHEeLUAINCTAaM B JAHHOHW OOJIACTH M TIOBCEMECTHO HCIIOJIB3YIOTCS JUJIsl OTPENENICHUs] Pa3MepoB
YaCTULl HAIIOJIHUTENEH U MUrMeHTOB. M3Mepenue ocymecTsisaoT B BogHOM pactBope 0,1% macc
NasP,O;. OO6pasubl IUCHIEPTUPYIOT C HCIMOJb30BAHHEM BBICOKOCKOPOCTHOH MEIIANKH U
yJbTpa3ByKa.

Tepmunr “pacruiaBieHHOE” COCTOSIHME€ B 3HAYEHHWH IO HACTOSINEMY H300pETEHHIO
orpesensercss Kak COCTOSHUE, B KOTOPOM MaTepHuall SIBJISETCS MOJHOCTBIO JKUIKUM, IPYIHM
CJIOBaMH, IOJIHOCTBIO pacruiaBieHHbIM. IloCKONbKy siBJ€HHME IUIAaBJIE€HUs] MPOUCXOAUT IpHU
NOCTOSIHHOW TeMIepaTrype MNpH NPWIOKEHHH 3HEPIUH, BEIECTBO KBATU(PUIHMPYETCS Kak
paciyaBeHHOE B MOMEHT IIOCJ€ IUIaBJIEHHUs, KOIJa TemrepaTypa HAauMHAeT pacTH, Kak
HaOmoaeTcss Ha KpPUBOM rpaduka 3aBHCHUMOCTH TEMIIEPATypbl OT IIOABOAA JHEPTHUH,
MOJIy4aeMOro C MOMOILIBI0 JTUHAMHYECKON ckaHupyroieil kajgopumerpuu, DSC, (DIN 51005:
198311).

TepmuH “xuaKoe” COCTOSIHHE MO HACTOSIIIEMY M300PETEHHI0 OTHOCHUTCS K MaTepualy,
KOTOPBIN SABJIAETCS XKUAKUM IPU CTAHJAPTHBIX TEMIIEpaType U JABJIECHUHU OKPY KAIOIIEH Cpelbl
(SATP), xoropsle oTHOCcsATCs K Temmepatype 298,15°K (25°C) u k abCOMOTHOMY HaBIICHHIO
tounoy 100000 ITa (1 6ap, 14,5 ¢pyut/kB. aroiim, 0,98692 atm).

Korma B Hacrosimem omnucanud U (Qopmysne u300peTeHus HCIONB3YIOT TEPMUH
"comepskaluii', 3TO HE HUCKJIIOYAET APYrUX H YKA3aHHBIX DJIEMEHTOB OOJBIIONH WM MAJou
(YHKIIMOHAILHOW BaxkHOCTHU. JLisi Liesiedl HacTosimero U300peTeHus], TEPMUH "COCTOSIINN 13"
CUMUTAETCS] NPEANOYTUTENbHBIM BapUaHTOM OCYILIECTBJIEHMsI TepMHHa "Bkirodaromuil”. Eciu
Janee HEKOTOpasi IpyIa OIpenessieTcsl Kak cojepskallasi, M0 MEHbLIeH Mepe, ONpeleseHHOe
KOJINYECTBO BAPHUAHTOB OCYINECTBJICHUS, 3TO TaK)K€ HEOOXOAMMO MOHHUMATh KaK ONHCAaHUE
IPYMIIbL, KOTOPasi MPEANOYTUTENBHO COCTOUT TOJIBKO U3 3TUX BAPUAHTOB OCYILECTBIICHMUSI.

Korma ucnonb3yroTcss TepMUHBI "BKIIOHAKOMUNA" WM "UMEIOIMHI", 3TH TEPMHUHBI, KaK
NOAPa3yMeBAETCsI, MPEACTABISIIOT COOOH SKBUBAJICHT TEPMHUHA "CconepsKamii”, Kak ONnpeaeneHo
BBILIIE.

Korpa ynomMuHaeTrcst CyIeCTBUTENbHOE B €IWHCTBEHHOM 4HCIE, 3TO BKJIHOYAET U
MHO>KECTBEHHOE YHCJIO 3TOTO CYIECTBUTEIBHOIO, €CJIM KOHKPETHO HE YKa3aHO UHOTO.

CornmacHo Jfpyromy acnekTy HACTOSIIEro H300peTeHHs, TMpeajiaraercs MpOAYKT

NIOBEPXHOCTHO—OOPaOOTaHHOTO MaTepraia HaOJHUTES, COAep KAl
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a) Mo MEeHbILEH Mepe, OAMH MaTepHall HAIOJIHUTES, COepIKaIlero KapOoHaT KabLus,

b) cnoli 00paboOTKM Ha TMOBEPXHOCTHU, IO MEHBIIEH Mepe, OIHOrO MaTepuasa
HAIIOJIHUTENS, COAEepIKalero KapOOHAT KajbIMs, COAEpKAIlMN, MO MeHbIIeH Mepe, OIUH
MOHO3aMELIEHHbIN SIHTAPHBIM aHTMAPHUI W/HIN COJEBOH MPOAYKT (MPOAYKTHI) UX pPEAKLUH U
cMech amu(paTUYeCKUX JUHEWHBbIX MM PA3BETBIEHHBIX KapOOHOBBIX KHCIJOT, COIEPIKAIIYIO
CTEApUHOBYIO KHCJIOTY B KOJMYECTBE, 110 MeHbIuei mepe, 10,0% macc, o OTHOLIEHUIO K 001me
Macce CMeCH, M OJHY WJIM HECKOJbKO JONOJHUTENbHBIX HACHIIMEHHBIX alu(aTH4ecKux
JIMHEWHBIX WM Pa3BETBJICHHBIX KaPOOHOBBIX KHUCJIOT, COAEpKAIUX OOLIee KOJIUYeCTBO aTOMOB
yrieponaa ot C8 no C24, w/unu coseBoii mpoAyKT (IPOAYKTHI) UX PEAKLIUH,

r7ie MPOAYKT MOBEPXHOCTHO—OOPAOOTAHHOTO MaTephasia HAMOJHUTENS] CONEPIKUT CIION
obpabotku B konmmdectBe or 0,2 mo 6% wmacc, Mo OTHOLIEHHIO K oOmed cyxol macce, Mo
MEHBLIEH Mepe, OMHOTO MaTepuata HalOJIHUTENS, COAEPIKaIlero KapOOHAT KaJIbLIUs.

[IpennmouturenbHO, 4YTOOBI  MPOAYKT  MOBEPXHOCTHO—OOPaOOTaHHOrO  Marepuasa
HATOJIHUTENS] Haxoawics B ¢opMme mopomka. Takke, NPEANOYTHUTENBHO, YTOOBI MPOAYKT
MOBEPXHOCTHO—OOPaOOTAHHOTO MaTepuasia HAIMOJNHUTENST MOJKHO OBLIO MOJy4aTh C IOMOLIBIO
crioco0a, Kak OMpeeIeHO B HACTOSIIEM TOKYMEHTE.

CornmacHo npyromMy acmekTy HACTOSIIEro H300peTeHHs MpeIaraeTcsi IMOJIUMEPHas
KOMITO3HLIMSI, COZleprKalasi, M0 MEHbIIEeH Mepe, OJHY MOJUMEPHYIO MOy U OT 1 1o 95% wmacc,
IO OTHOWIEHWIO K OOImel Macce MOJUMEPHONH KOMITO3ULMH, TPOAYKTAa MOBEPXHOCTHO—
oOpaboraHHOro marepuana HamonHutens. IlpeanodrnrensHo, 94TOOBI MO MEHBbIIEH Mepe, OHA
NOJIMMEpHasi CMOJIa TPEACTaBisia CcOOOH, MO MeHbIIEeH Mepe, OIWH TEePMOIUIACTUYHBIN
NOJIMMEpP, TMPEANOYTHTENbHO, TEPMOIUIACTUYHBIM IONUMeEp, BBIOPAHHBIM W3  TPYIIBI,
BKJIFOUAIOLIEH  TrOMONOJMMEpbl  W/WIM  CONOJMMEPbl  IMOJUOJE(PHUHOB,  MOJIMAMUJOB,
rajJoreHOCOAepIKalue MOJUMEPbl W/WIN CIOXHbIe Moaud(upel. Takxke, NPEANOYTUTENBHO,
4yTOOBl TOJUMEpHAs KOMIIO3ULMS TPEACTaBsia CcOoOOH KOHLEHTPAT, HPEANOYTUTENBHO,
KOHLIGHTPAT CONEP’KUT MPOAYKT MOBEPXHOCTHO—0OPaOOTAHHOrO MarepHaja HATOJIHUTENS B
kojuyectBe or 50 mo 95% wmacc, mpemnmoututenbHo, or 60 mo 85% wmacc, u Oonee
npennoutuTesbHo, oT 70 1o 80% Macc, o OTHOIIEHHIO K O0IIel Macce KOHIIEHTPATa.

CormnacHo ere OTHOMY aCIeKTy HACTOSLIET0 H300PETeHUs MPEIaraeTcsi BOJIOKHO W/HITH
(bUIaMeHT W/ WM TUIEHKA W/WJIU HUTh W/WJIH JIUCT W/ Wiu TpyOa u/wnu npoduiis w/vwmm Gopma st
¢dopmoBanus w/mnu popma AN WHKEKIUOHHOTO (opMOBaHUs W/ dopma st GOPMOBAHHS
pa3nyBOM, COnEpKallde NPOAYKT MOBEPXHOCTHO—OOPAOOTAHHOIO MaTepuaia HarOJIHUTENs
W/ TOJMMMEPHYIO KOMMo3uIuio. COrflacHO JpyroMy AacmeKkTy HAcTOSIIEero u300peTeHus
NpeayaraeTcst HW3JeNne, COAeplKallee NPONYKT IOBEPXHOCTHO—OOpabOTaHHOrO MaTepuana
HATIOJTHUTEJISI U/ UJTH TIOJTUMEPHYIO KOMITO3UIUIO W/UJIH BOJIOKHO W/WTK (PUJIAMEHT W/WJTU TIJICHKY
W/WIM HATh W/WIK JUCT W/wnu TpyOy w/unu npoduns w/uma dopmy 1ist GOpMOBaHUS W/HIH,
dopMy I MHXKEKUMOHHOrO (opmoBaHuss w/uimu ¢GopMmy Uit (POPMOBAHHUS Pa3AYyBOM, T
u3Zienie BBIOMPAIOT W3 TPYINIbL, BKIOYAOMEH NPOAYKThl T'MTHUEHBI, MEIULIMHCKHAE WU
CaHWUTApPHbIE MPOAYKTHI, (PUIBTPOBANIBHBIE TPOAYKTHI, IPOAYKTHI FT€OTEKCTHIIS, arpOHOMUYECKHE

U CaJOBOAYECKHE TMPOAYKTHI, MPOAYKTBI I O#EXKAbl, OOyBM U Oaraxa, OBITOBbIE W
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NPOMBIIIJICHHbIE MPOAYKTHL, YINAKOBOYHbIE MPOAYKTHI, CTPOUTENbHBIE NPOAYKTBI, U TOMY
nonoOHoe. IlpeamoururensHO, YTOOBI M3/€THE MPENCTABISIO COOON YIMAaKOBOUHBIA MPOAYKT,
BbIOpPAHHBIA W3 TPYMIbIL, BKIIOYAIOIIEH MEMIKH C PyYKaMH, MELIKU U OTXOMOB, MPO3PAYHYIO
¢donpry, rurneHU4Yeckue IUIEHKH, arpoOHOMHYECKYyro (onbry, OymarooOpasHyr QoJbry,
OyTbutky, (TepmModopmupyemyro) ¢oabry, Oymary U KapTOH C SKTPY3HOHHBIM IOKPBITHEM,
KOpOOOYHBIH KapTOH, OyMaXHBIi KapTOH, OyMaXKHbIe MEIIKH, CYMKH, KOpPOOKH U3
roppupoOBaHHOrO KapTOHAa, TIMOKHe TIOOWKM, HampuMmep, JUIA KpPEMOB, HampuMep, Ui
JIepMAJIbHBIX KPEMOB W KOCMETHUKM, MEIIKH, HAampumep, Ui OBITOBOrO Mycopa, U Tapy,
OPUEHTHUPOBAHHBIE U JIBYXOCHO OPUEHTUPOBAHHBIE IJICHKH, TIOAJIOHBI, © TOMY MOJO0HOE.
CoriacHo Apyromy acmekTy HaCTOSIIEro H300peTeHus MpeIaraeTcsi HCIOJIb30BaHHE, TI0
MEHbIIEH Mepe, OHOTO MOHO3aMEIIEHHOIO SIHTAPHOTO aHTUAPUAA W/HIIK COJIEBOTO MPOIYKTA
(IPOAYKTOB) €ro peakuuu B COYETAHHH CO CMEChbl0 anu(paTHUECKUX JIMHEHHBIX I
Pa3BETBIIEHHBIX KapOOHOBBIX KHCJIOT, COAEp Kalell CTEapUHOBYIO KHCIOTY, B KOJHYECTBE, IO
MmeHbInei mepe, 10,0% mace, Mo OTHOIIEHUIO K O0IIel Macce CMECH, U OJTHON MJTH HECKOJIBKUX
JOTIOJTHUTEIIBHBIX HACBHIIEHHBIX ANMU(PAaTHYECKUX JIMHEHHBIX MM Pa3BETBIEHHBIX KapOOHOBBIX
KHCJIOT, CONepsKammx odiee KOMM4ecTBO aromMoB yriepoma ot C8 mo C24, w/mmu ConeBoro
nponykTa (MPOAYKTOB) MX PEAKLHUH, U YIYYLIEHHS TEKY4eCTH MPOAYKTa MOBEPXHOCTHO—
oOpaboranHoro Marepuana HanojgHuTens. CoOrlacHO JPYroMy achekTy HAaCTOSIIEro
n300peTeHns MpenyiaraeTcsi MCIONIb30BaHUE, MO MEHbIIEH Mepe, OJHOrO0 MOHO3aMELIEHHOTO
SHTAQPHOTO AaHTHIPHIA W/HIN COJEBOrO MPOAYKTa (NMPOAYKTOB) MX PEAKLHH B COYETAHUH CO
CMechi0 anu(paTHUECKUX JHHEHHBIX WM Pa3BETBIEHHBIX KapOOHOBBIX KHCJIOT, COAEpsKaluei
CTEapHHOBYIO KHCJIOTY, B KOJIMYECTBE, 110 MeHblIel mepe, 10,0% mMacc, Mo OTHOIIEHUIO K o0mei
Macce CMeCH, M OIHOH HJIM HECKOJBbKUX MAOIOJHHUTEIbHBIX HACHIEHHBIX alu(aTudeckux
JIMHEHHBIX MM PA3BETBIEHHBIX KAPOOHOBBIX KHUCIIOTHI, COAEPIKALINX 001Iee KOJHMYECTBO aTOMOB
yriepona ot C8 no C24, w/unu coneBoro npoaykra (IPOAYKTOB) UX PEAKLHH, JUIS YIIyUIIeHUs
OUCTIEPTUPOBAHMs KapOOHATa KajbLUsl B TOJMMEPHON MaTpuile MOJMMEPHON KOMITO3ULIHH.
[IpennoyTuTenbHO, YTOOBI YIYUIIEHHE JOCTUTAIOCH, €CIH TP U3MEPEHUH TEKYYECTH MOPOIIKA
¢ momouplo crocoda cnpurosoil sueiikn Ha FT4 Powder Rheometer ¢ wucnonbp3oBaHueM
POTrPaAMMHUPYEMOH MOCIEOBATEIBHOCTH CTAOUIBHOCTH ¥ TOCJIEAOBATEIbHOCTEN TIEPEMEHHBIX
pacxonoB (ASTM D7891-15) ¢ npeaBaputeabHbIM HOPMaJIbHBIM HamnpsbkeHueM casura 15 klla,
HanpspkeHne Hadana TtekydectH (UYS) ymeHbmanoch, mo MeHblnedl mepe, Ha 7% wiu
ko3 duiuent tekydectu (FF) moBblmancs, mo MeHsblne mMepe, Ha 7% W/ WM, TPU U3MEPEHUU
TEKy4eCTH TMOpPOLIKAa TIOCPEACTBOM crocoba ¢  HUCIONb30BAaHHEM MPOTPaMMHUPYEMOH
NOCJIEIOBATENbHOCTH CTA0MIIBHOCTH U TIOCJIEAOBATENIbHOCTEN MepeMeHHBIX pacxonoB Ha FT4
Powder Rheometer, 6a3zoBas sHeprus tekydectu (BFE) ymenbpinanace, mo Mensineil mepe, Ha
7% 1O CpPaBHEHHMIO C TAaKUM K€ IPONYKTOM IOBEPXHOCTHO—0OPaOOTaHHOrO Marepuasa
HAIOJHUTENS, 00pabOTaHHOTO TOJNILKO OAHUM, IO MEHbIIEH Mepe, MOHO3aMEIEHHBIM SIHTAPHBIM
anrugpunoMm. OduesunHo, uro FT4 Powder Rheometer (Freeman Technology, UK) craGxen
Powder Rheometer Software (v 5.000.00012) u Freeman Technology Data Analysis Software

version 4.0.17.
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CornacHo OgHOMY W3 BapHAaHTOB OCYLIECTBJIEHHs HACTOSIIErO0 M300pPETEeHHUs, MaTepual
HAIIOJIHUTENS, COAep Kaluii KapOOHAT KaJblHsl, CO CTaAMMU a), BBIOMPAIOT W3 TPYIIIH,
COCTOsIILIIEH M3 M3MENbYEHHOTO KapOOHAaTa KajbIMsA, NMPEANOYTUTENBHO, MPaMOpa, U3BECTHSKA,
JOJIOMUTA W/WIIN MeJa, ocaxaeHHoro kapoonata kanpiust (PCC), npennoyrurenbHO, BaTEPUTA,
KaJbLIUTA W/WJIM aparoHUTa, MOBEPXHOCTHO-TIpopearnposasiuero kapoonara kansuus (MCC) u
UX cMecel, Oojee MNPeanoOYTUTENbHO, MaTepuas HAIMOJHUTENs, COAepKalero KapOoHar
KaJIbLIS, IPEICTABISIET COOOM N3MeNbUeHHbIH KapOOHAT KaJIbLIHSL.

CoriacHo ApyroMy BapHaHTy OCYIIECTBIIEHHsI HACTOSINEro M300peTeHus, O MEHbIIeH
Mepe, OMH MaTepuall HATIOJHUTENS, CoAep Kalero kapOoHaT KajiblHs, CO CTAJUU a) UMEET a)
3HAYE€HHE MaCcCOBOIO MEAMAHHOrO pasMepa yacTtull B auamnazoHe OoT 0,1 MkM g0 7 MKM,
peanouTuTeNbHO, OT 0,25 MKM 10 5 MKM, a HanboJiee MPeANOYTHTENBbHO, OT 0,5 MKM 10 4 MKM,
w/vu b) MakcumanbHbId auamerp (dog) <50 wMkM, npeanoutuTenbHo, <40 MkM, Oonee
MPEINOYTUTENbHO, <25 MKM, a Hauboyiee MPEANOYTHUTENbHO, <15 MKM, W/WUJHU C) yIEIbHYIO
momae nosepxuoctr (BAT) or 0,5 o 150 M/r, npeamournrensro, ot 0,5 1o 50 M/r, Gosee
npeanoytuTenbHo, ot 0,5 mo 35 M/r, a Haubosee npeanoyTuTenbHo, ot 0,5 mo 10 M/T, Kak
usMepeHo ¢ momomnpio crocoba BOT ¢ asorom, w/munmm d) ocraTouHoe obiiee comep:KaHHUe
Brnakaoctu ot 0,01% wmacc no 1% wmacc, mpenmourutensho, or 0,01 mo 0,2% wmacc, Gonee
npexnnoututenbHo, ot 0,02 mo 0,2% Macc, a Haubosnee npeanoututensHo, ot 0,04 no 0,2% macc,
10 OTHOULIEHHIO K OOIIel Cyxoi macce, 10 MeHbIIEH Mepe, OJHOrO MaTepuaja HarOJHUTE,
conepskamero KapOoHaT KaJbLUs.

CornacHo emie OZHOMY BAapUAHTy OCYINECTBJIEHUS HACTOSINEr0 H300pETeHHs, I10
MEHbILIEH Mepe, OIMH MaTepuall HAIlOJIHUTENS, COAep Kalero kapOoOHaT KaJlbLUs, CO CTAIHH a),
NPeABAPUTENPHO HArpeBalOT Iepel] OCYINeCTBIeHHeM cTanuu d) mpuBeAeHHUs B KOHTAKT,
HPEANOYTUTENIFHO, 10 MEHbIIEH Mepe, OJMH MaTepHal HANOJHUTENs, COIepIKalero kapOoHar
KaJbILMs, CO CTaIUU a) MPEJBAPUTENIbHO HArpeBaroT npu Temmeparype ot 20 mpo 200°C, Gonee
npennoutTuTeNbHo, oT 40 no 200°C, emme Oonee mpenmouTutTebHo, oT 50 1o 150°C, a Haubomee
npeanoytuTenbHo, oT 60 no 130°C.

CornmacHo OOHOMY U3 BapHAHTOB OCYLIECTBJIEHHsS] HACTOSINErO H300pETeHHs, IO
MEHbIIEH Mepe, OOWH MOHO3aMEINEHHBIH SIHTAPHBIA AHTHAPUA CO CTaAMH b) COCTOMT U3
STHTQPHOTO aHTHJPHIA, MOHO3aMEIIIEHHOTO IPYNIIOH, BRIOPAaHHOH U3 JTMHEHHOH, pa3BEeTBICHHOM,
annpaTHUECKOW U LUKIMYECKON TPYIIIbI, copeprkaliel odiee KOJUIECTBO aTOMOB YIJIEpOAa OT
C2 no C30, npeanouturensHo, ot C3 no C25, a Haubonee npeanoururenabHo, or C4 no C20 B
3aMeCcTUTENE.

CornacHo apyroMmy BapHaHTy OCYIIECTBIIEHHsI HACTOSINEro M300pPETEeHHs, N0 MEHBIIeH
Mepe, OJUH MOHO3aMELIEHHBIN SHTAPHBIN aHTUAPHUI cO cTanuu b) mpexacrasiser cooi a) mo
MeHblIeH Mepe, OJUH aJKUJI-MOHO3aMELIEHHbIH SHTApHBIH AHTUIPUJ, MPEANOYTUTENIBHO, MO
MEHbBIIEH Mepe, OIUH AJKHJI-MOHO3aMEIeHHbIH SHTAPHBIA aHTUAPUA BBIOPAHHBIN M3 TPYIIIHL,
BKJIFOUAIOLIEH STHJI—SIHTAPHBIA AHTUAPUA, NPONUI—SHTAPHBIA aHTUAPHI, OyTHI—STHTapHBIN
AHTUAPUJ, TPUU300YTUII—THTAPHBINA aHTHIPU, IEHTHII—SIHTAPHbIA aHTUAPUA, TEeKCUTI—STHTapHBIN

AQHTUAPUJ, TEeNTHI—SHTAPHBIM aHTUAPUZ, OKTUJI-SIHTAPHBIA AaHTUAPHUI, HOHUJI—SIHTAPHBIN
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AQHTUZPUJ, [ACUWI—SHTAPHBIM aHTUAPHUA, HONCLMJI—SHTAPHBIM aHTUAPUI, TeKCaJAeKaHWI—
SIHTAPHBIA aHTUIPHI, OKTAIEKaHUJI—SHTAPHBIA aHTUAPUI M UX CMeCH, W/WUiu b) 1Mo MeHbIuen
Mepe, OINH AJKEHUJI-MOHO3aMEIEHHbIN STHTAPHBIM aHTUAPUL, TPEANOUYTUTENIBHO, 0 MEHbLIEH
Mepe, OIWH AaJKeHWI-MOHO3aMEIIEHHbIH SHTAPHBI AHTUAPUZ, BBIOPAHHBIA W3 TPYIIb,
BKJIFOYAIOLIEH 3TEHUJI—SIHTAPHBIN aHTUAPHUI, MPONEHUJI—SHTAPHbIA aHTHAPUA, OyTeHUJI—
SIHTQPHBIM aHTUAPUMA, TPUH300YTEHUI—SIHTAPHBIN AHTHAPUI, TMEHTEHUI—SIHTAPHBIN aHTHIPUI,
reKCEHUJI—SIHTApPHBIA aHTUAPUJL, TeNTEHUI—SIHTAPHbBINA aHTUAPUL, OKTEHUI—SIHTAPHBIA aHTUIPUL,
HOHEHWJI-SIHTAPHBIH  AHTUAPUI, JEUCHUJI—SIHTAPHBIA  aHTHAPUA, AOAELEHUJI—STHTapPHBINA
AQHTUZIPUI, TeKCANCIICHUI—SIHTAPHbIN aHTUIPUA, OKTAIeLeHUI—STHTAPHBIA aHTUAPUIT U UX CMECH.

CornacHO eme OIHOMY BapUAHTY OCYLIECTBJIICHHs] HACTOSINEr0 H300peTeHHUs, CMECh
HACBIIIEHHBIX aTN(ATUIECKUX JIMHEHHBIX MM PAa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT CO CTaJHU
C) COAEPKUT CTEAPUHOBYIO KHCJIOTY M OIHY WM HECKOJBbKO JOTMOJIHUTENBbHBIX HACBIIIEHHBIX
anuaTHYecKuxX JMHEWHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX KHCJIOT, COAep:Kamux ooiiee
KOJIM4YeCTBO atoMoB yriepona ot C8 mo C22, mpemnoututensHo, ot C10 mo C22, Gonee
npennoututenbHo, oT C12 no C20, a Hanbonee npeanoututensHo, ot C14 no C20.

CormacHO OJHOMY W3 BapUAHTOB OCYIIECTBJICHHS] HACTOSIIEr0 U300pEeTeHMs],
ocyuiecTBisieTcs: craausi d) MpuBeNeHUs B KOHTAKT, MPHU STOM, MO MEHbINEH Mepe, OAWH
MOHO3aMEUIECHHBIN STHTAPHBIA aHTUAPUI CO CTAANH b) U CMeCh HACBIIEHHBIX aTH(PaTHIECKUX
JUHEWHBIX WIA Pa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT CO CTaUU C) HOOABISIOT MPH MacCOBOM
OTHOLIEHWM [SHTAapHBIA aHruapup/cmech KapOoHOBBIX kucior] or 10:1  mo 1:10,
npennouTuTesbHo, oT 5:1 no 1:5, a Hanbonee npeanoututenbho, ot 4:1 no 1:4, Hanpumep, oT
4:1 no 1:1.

CornacHo ApyroMy BapHaHTy OCYIIECTBIICHHSI HACTOSINErO M300pEeTeHus, O MEHbIIeH
Mepe, OJMH MOHO3aMEIEHHbIH SHTAPHbIA aHTHIPUA CO cTaguu b) nobaBistorT Ha ctaguu d)
NPUBEACHUSI B KOHTAKT B o0mem kojuuectse oT 0,1 no 3% macc, npennoyrurenbHo, ot 0,2 1o
2% wmacc, a HauboJiee pennoutTutesibHo, oT 0,3 1o 1,5% Macc, mo OTHOIIEHHUIO K 00MIel Cyx o
Macce, Mo MEHbIIEH Mepe, OMHOrO MaTepuajia HAIMOJHUTENS, COMEPIKaIIero KapOoHaT KabIusl,
CO CTaiuU a), U CMeCh HACHIIIEHHBIX aJu(aTHYeCKUX JUHEHHBIX WM Pa3BETBICHHBIX
KapOOHOBBIX KHCJIOT CO CTauU C) NOOABIAOT Ha cTanuu d) MpUBENEHUs] B KOHTAKT B O0IIEM
kommuectBe ot 0,1 mo 3% wmacc, mpeamouturenpHo, or 0,2 mo 2% wmacc, a Haubojee
npennoututesbHo, oT 0,3 mo 1,5% macc, mo OTHOWEHUIO K 00Imel Cyxoil Macce, MO MEHBIIeH
Mepe, OTHOTO MaTepualia HarOJTHUTENIS, COAepIKaIIero KapOOHAT KaJIbIHs, CO CTAIHH a).

CornacHo ele OTHOMY BapHaHTy OCYINECTBJICHUS HACTOSIIErO U300peTeHus:, cTanuto d)
MPUBEIEHUS B KOHTAKT OCYIIECTBISIIOT Npu TeMnepartype ot 20 1o 200°C, npeanouTuTeNnbHo, OT
40 no 150°C, a maubonee npeanouTuTensHO, oT 60 1o 130°C.

CormacHO OJHOMY W3 BapUAHTOB OCYLIECTBJICHHsS HACTOSINErO0 HM300peTeHUs,
OCYIIECTBIISIIOT CTaanto d) TpuBENeHUss B KOHTAKT, HPU 3TOM, MO MEHBIIEH Mepe, ONUH
MOHO3aMEIIEeHHBINA STHTAPHBIA aHTUAPUI CO CTAANH b) U CMeCh HACBIIEHHBIX ATH(PaTHUECKUX
JUHEWHBIX WM Pa3BETBJICHHBIX KAPOOHOBBIX KUCJIOT CO CTAIUH C) N0OABJISIOT OTHOBPEMEHHO,

Ujin 1npu 3TOM CMEChb HACBIMICHHBIX aJ'II/I(I)aTI/ILIeCKI/IX JIMHENHBIX HJIU Pa3BETBJICHHBIX
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KapOOHOBBIX KHCIOT CO CTaguM C) JAO0OABISIOT TIIOCHE, 10 MEHbIIeH Mepe, OIHOTO
MOHO3aMEIIEHHOTO SIHTAPHOTO aHTHAPHIA CO CTaaAuU b), MPEANnOYTUTEIBHO, TIPU 3TOM CMECh
HACBILICHHBIX aN(ATUIECKUX JIMHEHHBIX WJIM PAa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT CO CTaJHU
¢) noOaBISIOT MOCHE, IO MEHbIIeH Mepe, OJJHOTO MOHO3AMEIIEHHOIO SIHTAPHOTO aHTHIPUAA CO
craauu b).

CornacHo IpyroMy BapHaHTy OCYIIECTBJIEHHS] HACTOSINErO W300peTEeHUs], MO MEHbIIeH
Mepe, OAWNH MOHO3aMEIIeHHbIH SHTApHBIH aHrHIPHA TOJaeTcs Ha CTaaud b) B Takom
KOJIMYECTBE, YTO O0INasi Macca YKa3aHHOrO, MO MEHBIIEH Mepe, OJHOTO MOHO3aMEIEHHOTO
SIHTAPHOTO aHTHIPUIA U/UJIH COJIEBOTO MPOAYKTA (IPOAYKTOB) €ro peaklUy Ha TTOBEPXHOCTH, 110
MEHBIIIEH Mepe, OJHOrO MaTepuajia HAIOJHUTENS, CONEpsKalIero KapOOHAT KaJIbIIHsl, MEHbIIE 5
Mr/M, Harnpumep, coctasysier otT 0,1 no 5 Mr/M2, MPEANOYTUTENBHO, MEHbIIIE, YeM 4,5 MM,
OoJiee MPEANOYTHTEILHO, MeHblIe, yeM 4,0 MF/MZ, Hanpumep, coctasisier ot 0,2 no 4 MI/M* 1
or 1 10 4 MI/M?, 110 MeHbIueil Mepe, OJJHOTO MaTepuajia HAMOJHUTEIS, COIepIKalero kapooHar
KaJTBIHS], TIOJIYY€HHOT'O Ha CTAIUU ) W/UJIH CMECh HACBIIIEHHBIX aU(aTUIECKUX JTHHEWHBIX WJIH
Pa3BETBIICHHBIX KAPOOHOBBIX KHUCIIOT CO CTAIHH C) MOJAETCSl HA CTAJNH C) B TAKOM KOJIMYECTBE,
yTo o0mass Macca CMeCH HACBHIIEeHHbIX aln(aTHYecKuX JIMHEWHBIX WJIH Pa3BETBIICHHBIX
KapOOHOBBIX KHCIIOT W/WJIM COJIEBOIO MPONYKTa (IPOAYKTOB) MX PEAKIHMH HA TOBEPXHOCTH
MPOJyKTa [IOBEPXHOCTHO—0OPaGOTAHHOrO MaTepHalIa HATIOJIHUTENSE MEHbIIE 5 MI/M’, HaIpUMep,
cocrasJjsieT ot 0,1 o 5 MF/MZ, MPEANOYTUTENBHO, MEHbIIE 4,5 MF/MZ, OoJiee MPenImOUTHUTENBHO,
menbe 4,0 Mr/M?, Hanpumep, coctasiisieT ot 0,2 1o 4 mr/mM” win ot 1 10 4 Mr/M’, 1o MeHbeit
Mepe, OJHOrO MaTepuajia HAIOJHUTENS, COAep:Kalero kapOoHAT KalbLus, TMOJYYEHHOrO Ha
CTaguH a).

Kak npuBeneHo Bbiie, Crocod Mo HACTOSIIEMY U300PETEHUIO MPUTOTOBJICHHSI MPOIYKTA
MOBEPXHOCTHO—OOPaOOTAHHOTO MaTepuaja HAIMOJHHUTEIs] C MOHO3AMEINEHHBIM SIHTAPHBIM
AHTUAPUIOM (AHTHOPHIAMH) W CMECBhIO annu(paTHYECKUX JIMHEHHBIX WM Pa3BETBJIEHHBIX
KapOOHOBBIX KHCJIOT, COIEprKalllell CTeapHMHOBYH) KHCJIOTY, BKJIIOYAeT, MO MEHbIIEH Mepe,
craguu cnocoba a), b), ¢) u d). B nmanbHelilmeM yHOMHHAIOTCS IOTMOJHUTENbHBIC ETAN
HACTOSIIEr0 U300peTEHNUs U, B YaCTHOCTH, MPEAIIESCTBYIOIINE CTAIUU CIIOCO0a MO HACTOSIIEMY
U300pETEHUI0  MPUTOTOBJIEHUST  MPOAYKTA  MOBEPXHOCTHO—OOpabOTAaHHOTO  MaTepuaja
HATIOJTHUTEJIS.

XapakTepuzalus _CTaJIuN a): IIOJYVYEHHE, II0 MEHBIIEH Mepe, OAHOrO MaTepualia

HAIIOJIHUTECJIA, COACPIKAIIETO KaD6OHaT KaJIbIIW,

CornacHo craauu a) crnocoba Mo HACTOALIEMY H300PETEHHIO MONTyYaeTcs, M0 MEHbIIEH
Mepe, OJMH MaTepuall HAOJHUTES, COAep Kalero kapOoHaT KaJIbIus.

BripaxkxeHue “no MeHbllell Mepe, OAMH  MaTepuall HAINOJHUTENs, COJAep:Kallero
Kap6OHaT KaJblKA, O3HAYACT, YTO MOT'YT MOJYYUTh OAUH WKW HCCKOJIbKO, HAMPUMEP, ABa HUIINU
TPU MaTepuaia HaIllOJIHUTES, COAepsKalero kapooHaT kanbLus. COrjacHO MPeNNOYTUTETBHOMY
BapHUAHTy OCYLICCTBJICHUsA, HAa CTaAUU a) NOJIydaroT TOJIbKO OAHWH MaTE€pHaJl HAIIOJIHUTEIA,

cozepskamero KapOoHaT KaJIbLHs.
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CornacHo MpPeanOYTHTENLHOMY BAapUAHTY OCYIIECTBJICHUS HACTOALIETO H300pETeHus,
Marepuan, coiepXamuii kapOOHAT KajbLWs, BBHIOMPAIOT W3 TPYIBL, COCTOSINEH W3
usmenbueHHOro kapbonara xkajpimst (GCC), npennouTHUTeNIbHO, MpaMopa, H3BECTHSKA,
JOJIOMUTA W/WIIN MeJa, ocaxaeHHoro kapoonata kanpiust (PCC), npennoyrurenbHO, BaTEPUTA,
KaJbLIUTA W/WUJIM aparoHUTa, MOBEPXHOCTHO—TIpopearupoBasinero kapoonara kansius (MCC) u
UX cMeceil, Oojee NpPeANnOYTHTENbHO, MO MEHbLIeH Mepe, OAWH MaTepua, COAep Kaluil
KapOOHAT KaJbLHs, IPEACTABISIET COOON M3MebUeHHbIH KapOOHAT KaJIbIIHS.

GCC, kak TOHUMAaETCs, TPEACTaBIsIeT COOOM BCTpEeYarInyrocs B mpupoae Gopmy
kapOOHaTa KajbLus, TOOBIBAEMYIO U3 OCAIOYHBIX MOPOJ, TAKMX KAaK M3BECTHSK WM MEJ, WIH U3
MeTaMOPPUIECKIX MPAMOPHBIX MOPOJ, U 00padaThIBAETCs TOCPEACTBOM TaKOW 00padOTKH, KaK
U3MeJbYCHNE, TMPOCEHBAHUE H/IWIN (PPaKIMOHUPOBAHME BO BJIAXKHOW W/WIM Cyxoil (opme,
HarpuMep, ¢ MOMOIIBIO [IUKJIOHA WK Kjaccupukaropa. B ogHOM M3 BApUAHTOB OCYINECTBIICHHS
Hactosiero u3ooperenusi, GCC BBIOMPAIOT U3 TPYIIIBI, BKIIOYAOMIEH MpaMop, Mell, TOJIOMHUT,
WU3BECTHSK U UX CMECEH.

B mpoTHBOMONOKHOCTE 3TOMY, KapOoHaT kKanbiws THna PCC BKIIIOYaeT CHHTETHYECKUE
NPOAYKTBl KapOOHaTa KaJbLUs, TIIOJyYeHHbIE IIOCPEACTBOM KapOOHHU3ALMHM CYCIEH3UU
THOPOKCUIA KaJbLHs], OOBIMHO YIOMHHAE€MOH B JaHHOHM OONACTH KaK M3BECTKOBAs CYCHEH3HS
WJIM U3BECTKOBOE MOJIOKO, KOT/Ia €€ MOJIy4aroT U3 MEJKOAUCIIEPCHBIX YacTULl OKCHUJA KaJbLUs B
BOJIE WJIM TOCPEACTBOM TpEeLUnuTaimu pactBopa uoHHOW comu. PCC  moxer ObiTh
pOMOO3IpPHUECKUM  H/HIIM  CKAJICHOSAPUYECKUM W/WJIM aparOHUTOBBIM, MPEATIOYTUTENbHBIN
CHUHTETHYECKUI KapOOHAT KajblMs WM OCAXIEHHBbIH KapOOHAT KaJbLUsl BKIFOYAET
aparoHUTOBBIE, BATEPUTHbIE MM KAJbLIUTOBbIE MMHEPAJOTMYECKHe KpUCTAJUIMYeckne (HOpMbl
WM UX CMECH.

"TIoBepXHOCTHO-TIPOpEArupoBaBLIMK KapOOHAT Kaubplys" B 3HAYEHUU 0 HACTOSILIEMY
n300peTeHNI0 MoXKeT 0003Ha4yaTh NPHUPOAHBIA HM3MENbYEHHBIH WM OCaKAEHHBIH KapOoHat
KaJblusg ¢ MOAU(UKAIMEd BHYTPEHHEH CTPYKTYpbl WM MOBEPXHOCTHO—TIPOPEarupOBaBIINI
MPOAYKT.

B onHOM M3 mpennodTUTENbHBIX BAPUAHTOB OCYIIECTBJIEHUS, IO MEHbIIEH Mepe, OAUH
MaTepHuall HAMOJIHUTEIS], COAepP KALTNI KapOOHAT KaJbLMs, PEACTABISIET COOOH Mpamop.

OueBUAHO, YTO KOJMYECTBO KapOOHATa KajbIMs, 1O MEHbLIEH Mepe, B OJHOM H3
MaTepHaJIOB HAIMOJHUTENS, COAEpIKaIero kapOoHaT KajbLUs, COCTABISIET, IO MEHbIIEH Mepe,
80% macc, HarpuMep, [0 MeHblIel Mepe, 95% Macc, pennouYTUTENbHO, B Ipeaenax Mexay 97
u 100% macc, Gonee npeanodTuTeIbHO, Mexkay 98,5 u 99,95% macce, o OTHOIIEHUIO K OOIIei
CyXOH Macce, O MEHbIIEH Mepe, OJHOro MaTepuasa HAIOJHHUTENs, COAeprKamero kapOoHaT
KaJIbLHSI.

ITo meHbImeli Mepe, OAMH MaTepuall HAIMOJHHUTENS, COAEP KAIINi KapOOHAT KaJbLHs,
NPEATIOYTUTENIbHO HaxoguTcs B (¢GopMe Marepuasa B BHAE 4YaCTULl M MOXKET HMETh
pacripenenieHue pa3MepoM YacTHULl, KaK OOBIYHO MCIIONB3YeTCs AN MaTepuaia (MaTephalioB),
UCTIONB3YEMBIX B THIIE TMPOAYKTAa, KOTOPBIH moObKkeH ObiTh mnosyded. Kak mpasuio,

NpEeaAnIOYTUTEIIBHO, ‘*ITO6bI, 10 MEHbIIEH MEpPE, OAUH MAaTCpUuall HAIIOJHUTEISA, COACPIKALICTO
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KapOOHAT KaJibLiKs, UMeJI 3HaYeHHe MacCOBOTO MEAMAHHOTO pa3Mepa JacThll B auanasone ot 0,1
no 7 mxMm. Hanmpumep, nmo MeHbLIeH Mepe, OAMH MaTepual HANOJHUTENs, COAEPKALIEro
kKapOOHAT KaJIbLIMsI, UMEET MacCCOBBIN MeIUaHHbINH pa3mep dactull dsg oT 0,25 MKM 10 5 MKM W,
NPEANOYTUTENBHO, OT 0,5 MKM 10 4 MKM.

B nononnenwe k 3TOMy WM albT€PHATUBHO, MO MEHbIIEH Mepe, OIUH MaTepual
HATIOJIHUTEIS, COAep AU KapOOHAT KaJbIIHsl, IMEET MaKCUMAaNbHbINA nuameTp (dog) <50 MKM.
Hanpumep, no MeHbIneil Mepe, OMUH MaTepuall HATIOJHUTEN, COAeprKaIinil KapOoHAT KaJbLus,
UMeeT MaKCUMasbHbIi nuamerp (dogg) <40 MKM, NpeAnouTHTeNbHO, <25 MKM, a Haubonee
MPEANOYTUTENBHO, <15 MKM.

Kpome Toro, mnpenmouyTHTenpbHO, 4YTOOBL, IO MEHbLIEH Mepe, OIOMH MaTepHal
HATIOJIHUTENIS, COonep Kaiquii KapOOHAT KaJIbLUsl, UMeNl YAEJIbHYIO IJIOMAIb MOBEPXHOCTH IO
BAT or 0,5 u 150 M/, kax u3MepeHo ¢ nomoinbio crocoda BOT ¢ azorom. Hanpumep, mo
MEHbBIIEH Mepe, ONUH MaTepHuaj HAIMOJHUTENS, COIepKamuil KapOOHAT KaJbLUs, HMEeT
ynenbHyto iomans nosepxuoct (B3T) ot 0,5 no 50 m°/r, Gosee MpeanoyYTUuTENbHO, OT 0,5 10
35 M%/r, a Haubonee npennouTuTebHo, oT 0,5 mo 10 M°/T, Kak U3MEPEHO C MOMOIIBI0 Crocoba
B3T c azorom.

Takum o00pa3oM, NPEANOYTHTENBbHO, YTOOBI, TO MEHbINEH Mepe, OAMH MaTepual
HATIOJIHUTEIS, COAEP kAN KapOOHAT KaJIbIUsI, UMeEJ

a) 3HaYeHHE MAaCCOBBIA MenMaHHBIA pasmepa dsp dactul B auanasone ot 0,1 MM o 7
MKM, MIPEANOYTUTENBHO, OT 0,25 MKM 10 5 MKM, a HanOoJiee mpeanouTUTeNbHo, oT 0,5 MkM 10 4
MKM, W/WIH

b) makcumanpHblli nuamerp (dog) <50 MkM, mnpenmouTturenbHo, <40 MKM, Oonee
NPEANOYTUTENEHO, <25 MKM, a HanOoJee NPeanoYTUTEIbHO, <15 MKM, n/unm

¢) ynenbHyio miomans nosepxuoctr (BAT) or 0,5 10 150 M?/r, IpeANOUYTHTENBHO, OT
0,5 10 50 m*/r, Gonee npennouTuTeNnsHo, ot 0,5 mo 35 Mz/l“, a HauboJiee TPEeNNOUYTUTENBHO, OT
0,5 1o 10 mM?/r, Kak U3MepPEHO ¢ MOMOIIbo criocoda BAT ¢ azorom.

Hanpuwmep, mo MeHblnel mMepe, OOUH MaTepuas HAMOJHUTENS, COoneprKaiui kapOoHar
KaJIbLIUSI, UMEET

a) 3HaYEHUE MAaCCOBOrO MeIUaHHOro pasmepa dsy yactull B quana3zoHe ot 0,1 mMxm go 7
MKM, MPEANOYTUTENBHO, OT 0,25 MKM 10 5 MKM, a HanOoJiee mpeanouTuTeNbHo, oT 0,5 MkM 10 4
MKM, WA

b) makcumanbHblii nuametp (dgg) <50 wMxM, npeamouturenbHo, <40 MkM, Oonee
NPEATIOYTUTENBHO, <25 MKM, a HanboJee MPeArnouTUTENbHO, <15 MKM, Win

¢) yaensHyio miomans nosepxaoctr (BAT) or 0,5 10 150 M*/r, MPeNNOUTHTENBHO, OT
0,5 1o 50 m*/r, Gosee npeanouTuTenpHo, ot 0,5 go 35 M°/T, a HauGonee MPEAMOYTUTENBHO, OT
0,5 o 10 M/, Kak U3MepeHo ¢ moMoInbio ciocoda bAT ¢ azorom.

IIpennoururenpHO, MO MEHbLIEH Mepe, OAMH MaTepuajl HAaNOJHUTENs, COAep Kaluil

KapOOHAT KaJIbLIUS, UMEET



18

a) 3HaYEHUEe MaCcCOBOTO MeIuaHHOro pas3mepa dsp yactull B quana3zoHe ot 0,1 MM go 7
MKM, MPEANOYTUTENBHO, OT 0,25 MKM 10 5 MKM, a HanOoJiee mpeanouTuTeNbHo, oT 0,5 MkM 10 4
MKM, U

b) makcumanpHblii nuamerp (dog) <50 MkM, mnpenmouTturenbHo, <40 MKM, Oonee
NPEANOYTUTENBHO, <25 MKM, a HauOoJee MPeanoUTHTENbHO, <15 MKM, U

¢) ynenbHyio miomans nosepxuoctr (BAT) or 0,5 10 150 M/r, IpeAnoUYTHTENBHO, OT
0,5 10 50 m*/r, Gosee npeAno4TUTeNbHO, ot 0,5 1o 35 M°/r, a HauGonee NPEANOYTUTENBHO, OT
0,5 o 10 M*/r, kak U3MepPEeHO ¢ oMOIIbo criocoda BAT ¢ azorom.

B omHOM M3 BapuaHTOB OCYINECTBJIEHUS HACTOSLIETO M300pETeHMs, IO MEHbIIEH Mepe,
ONUH MaTepuayl HATOJIHUTENs, COAepKaliui KapOOHAT KaibLUs, MNPENNOYTHTEIBHO
npeAcTaBisierT co00i MpamMop, UMEIOLINI 3HAUYEHHE AUaMeTPa MAacCOBOTO MEIHMAHHOTIO YaCTHI]
dsp or 0,1 MM mo 7 MkM, mpenmoututTenbHo, oT 0,25 MM g0 S5 MkMm, a Haubonee
npeanoyTuTensHo, oT 0,5 MkM 10 4 MKM. B 3TOM ciy4ae, o MeHbLIEH Mepe, OOUH MaTepuai
HATOJIHUTENS, COAep KAl KapOOHAT KaJbLUsl, JEMOHCTPHUPYET VACNbHYK IUIOMIAIb
nosepxHoctu o BOT or 0,5 mo 150 M/T, npeanoututenbHo, ot 0,5 mo 50 M/r, Gomee
npeanoytuTenbHo, ot 0,5 mo 35 M/r, a Haubosee npeanoyTuTenpHo, ot 0,5 mo 10 M/T, Kak
n3MepeHo ¢ nomolnbro Merona bOT ¢ azoTom.

[IpennmouturenbHO, YTOOBI, TO MeEHbIIEH Mepe, OAMH MaTepual HAIMOJHUTEIS,
comepKalii kapOOHAT KajbLMs, MPEACTaBIsT COOOH MaTepuas, W3MENbYEHHBIH B CyXOM
COCTOSIHUH, MaTepuaj, W3MEJIbUYEHHBII BO BJIAXKHOM COCTOSIHUM U BBICYIIEHHBIM, WJIM CMECh
pPacCMOTPEHHBbIX  BbIlle MaTepuanoB. Kak mnpaBuino, cragus U3MEIbUYEHUS  MOXKET
OCYIIECTBIISATECS. C MOMOIIBIO JIFOOOr0 OOBIMHOIO H3MENbYUTENBbHOIO YCTPOMCTBA, HANpHMep,
IIPYU TAKUX YCJIOBHSIX, YTO U3MEJbYEHHE B OCHOBHOM IPOUCXOAUT B PE3yNbTaTe COYJAPEHUN CO
BTOPUYHBIM TE€JIOM, TO €CTh B OAHOM MJIM HECKOJBbKHUX YCTPOWCTBAX W3 LIAPOBOM MEJbHULIBI,
CTE€P’KHEBOM MEJIbHHLIBI, BHOPALIOHHOW MEJbHMIIbL, BAaJKOBOH APOOMIKH, LEHTPOOEKHON
yAApPHON MEJbHULIbI, BEPTUKAJIBHON IIAPOBON MEJbHULBI, aTPUTOPHON MEJBHULIBI, UTOJbYaTON
MEJIbHUIIBI, MOJIOTKOBOW MEJIbHULIBL, PACIIBUTUTENS, peaepa, pa3OuBaTessi KOMKOB, HOKEBOTO
PEKYLIEro yCTPONUCTBA WM JPYrOro TaKOro 000PYAOBaHMUS, H3BECTHOTO [T CIIEIIUAJIHCTA.

B cnyuae, xorma, mo MeHbliell Mepe, OAMH MaTepuajl HAMOJHUTENS, COAep Kaluil
KapOOHAT KaJbLMs, MPEACTaBJsieT COOOW MaTepwan HAMOJHUTENs, COAep:Kalero kapOooHaT
KaJIbLUs], U3MEJIbYEHHBIN BO BJIAYKHOM COCTOSIHUH, CTaAMs U3MEJIbUYEHUS] MOXKET OCYLIECTBIIATHCS
OPU TaKUX YCJIOBHSIX, YTO HMEET MECTO ayTOr€HHOE HU3MENbYCHHE, H/WIH C TOMOIIBIO
U3MENbYCHNUs] Ha TOPU3OHTAJIBHOH IIAPOBOH MEJbHHLE, W/WIA C TOMOIIBI0 APYTHUX TaKUX
CHOCOOOB M3BECTHBIX CHENHANNCTy B naHHOW oOmactu. OOpabaTbiBaeMblii BO BJIAYKHOM
COCTOSIHUM M3MENbUEHHBI MaTepuaj HAaNOJHHUTENs, COAepyKalmmi KapOOHAT —KajibLus,
NOJIYYE€HHBIH TaKUM OOpa3oM, MOKET NMPOMBIBATHCS M O0E3BOJKHMBATBHCS C MOMOIIBIO XOPOIIO
U3BECTHBIX  CIIOCOOOB, HANpHMeEp, C TMOMOIIbI  (UIOKYIsIuMM, (UIBTPOBAHHS — HIIH
NPUHYAUTEIBHOIO BhINAapuBaHUs nepen cymkoil. Crenyromas fanee CcTagusi CYLIKH MOXET
OCYILIECTBJIATHCS HA OAHOM CTaaAMM, TAKON KaK CYILIKa pacHblIEeHHMEM, WU [0 MEHbIIEH Mepe, Ha

IBYX CTaAusiX, HalpuUMep, MOCPEACTBOM IPUMEHEHUs NEPBOM CTaAUU HArpeBa K MaTepuaiy
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HATIOJTHUTEJIS, COAepIKalero kKapOOHAT KayibLUs, IJIsl YMEHbBIIEHUS CONEPIKaHUs CBSI3aHHOU
BJIAKHOCTH JIO YPOBHsI, KOTOPBIH HE mpeBblmaeT npuMepHo 0,5% Macc, Mo OTHOIIEHUIO K 00Iei
CYXO# Macce, MO MEHbIIEeH Mepe, OJHOrO MaTepuajia HAMOJIHHUTENs, COIepsKalero kapoboHat
kanmpiusi. OcraToyHOoe ofInee Ccoaep’kaHue BJIAXKHOCTU HAIMOJHHUTEIS] MOXHO H3MEPHTH C
MOMOIIBIO crioco0a KyJOHOMeTpuyueckoro TurpoBanusi Kapna—®uinepa, necopbupys BIaKHOCTh
B neun npu 195°C u BBozs ee HenpepbiBHO B KyJoHoMeTp KF (coulometric KF Titrator C30,
Mettler Toledo, o6benunennsii ¢ meukoit Mettler DO 0337) ¢ ucnonb3oBanueM cyxoro Ny mpu
100 mi/mun B Teuenue 10 mumH. OcrarouHoe oOliee CoOAep:KaHHUE BIAKHOCTH MOYKHO
OMPENENIUTh C MOMOIIBI KAJTUOPOBOYHOW KPHUBOHM, a TakKe HEOOXOIMMO y4YeCTh 3aBeCy W3
noroka rasa B TeueHue 10 muH 6e3 obOpasua. OcratouHoe ofiiee conepKaHHe BIIAXKHOCTH
MOJKHO JIOTIOJTHUTEIBHO YMEHBIIHUTD, PUMEHSIS BTOPYIO CTaIUI0 HArpeBa, MO MEHbIIEH Mepe, K
OTHOMY MaTepuajly HAMOJHUTENS, CcomepkameMy kapOoHaT Kanbuus. B cimydae, korma
yKa3aHHasi CyIIKa OCYINECTBJSIETCS HAa HECKOJbKUX CTAAUSX CYIIKH, TMEPBas CTaaUs MOMKET
OCYLIECTBJISITbCS TOCPENCTBOM HarpeBa ropsiiero MOTOKa BO3/AyXa, B TO BPeMsl Kak BTOpas U
OPYyTUe CTaauU CYLIKUA MPEANOYTHTENBHO OCYIIECTBIISIFOTCS C MOMOINBIO KOCBEHHOTO Harpesa,
pu KOTOPOM aTMocdepa B COOTBETCTBYIOILIEH €MKOCTH COAEPIKHUT areHT sl TOBEPXHOCTHOM
obpabotku. Takske sIBIsIETCS] OOBIMHBIM, YTO, IO MEHBIIEH Mepe, OJUH MaTephal HATIOJTHHUTEJIS,
comepskamero kKapOOHAT KaJbIHs, TIOJBEPTaeTCsl BO3ACUCTBUIO CTaINU OOOTaIleHUs (TaKOW Kak
cranus (paoTannu, OTOSMBAHUS WM MATHUTHON Cemaparivu) 1Jis yIaJIeHUs PUMECEH.

B ogHOM M3 BapMaHTOB OCYIIECTBJICHUS] HACTOSLIETO M300PETeHMs, 0 MEHbIIEeH Mepe,
OIIUH MaTepHuajl HAIOJHUTEJS, COAepIKaIlero KapOOHAT KaJbIUs, COAEPKHUT U3MEJIbYSHHBIN B
CYXOM COCTOSSHUM MaTephaJl HArOJHHUTENs, coaepskamero kapOoHaT kambius. B apyrom
MPEANOYTUTEIbHOM BAapUAaHTE OCYLIECTBIEHUS, IO MEHbIIEH Mepe, OIWH MaTrepual
HATOJIHUTENS,  COAeprKamero KapOOHAaT  KajblMs, MPEncTaBisieT CcoOOW  MaTepual,
WU3MEJIbYEHHBI BO BJIQXHOM COCTOSIHUM B TOPU3OHTAJIBHON IIAPOBONW MEJbHHULE, & 3aTeM
BBICYIIEHHBIH ¢ MCIIOJIb30BAHUEM XOPOIIO U3BECTHOI'O CIOCO0a CYLIKH PACTIBIIEHUEM.

B 3aBucHMOCTH, IO MEHBIIIEH Mepe, OT OAHOIO MaTepuaja HAOJHUTENS, COAEPIKaIIero
KapOOHAT KaJbIIMs, 3TOT, MO MEHBIIEH Mepe, OJWH MaTepuaj HATOJHHUTENS, COIEPIKAIIero
KapOOHAT KaJbIHs, MPEATIOYTHTEILHO MMEET OCTATOYHOE OOIee COAeprKaHUe BJIIAKHOCTH OT
0,01 no 1% macc, mpennoututensho, ot 0,01 mo 0,2% macc, Oonee npeanoutuTenbHo, oT 0,02
no 0,2% wmacc, a Haubosee npeanoututenbHo, oT 0,04 no 0,2% macc, Mo OTHOLIEHUIO K o0Inel
CYXO# Macce, MO MEHbBIIEH Mepe, OJHOrO MaTepuaja HAMOJIHHUTENs, COIepsKamero kapboHaT
KaJTbITHSI.

Hampumep, B ciydae korma B KadecTBe, [0 MEHbLIEH Mepe, OOHOTO MaTepuasa
HATIOJTHUTENIS, COAep KaIero kapOOHAT KaJbIUs, UCMOJNB3YIOT W3MENbYSHHBIH BO BJIAKHOM
COCTOSTHUH U BBICYIICHHBIN PACIBUICHUEM MPaMop, OCTaTOYHOE odlee Conep:KaHue BIasKHOCTH
3TOTO, MO MEHbINEH Mepe, OJHOTO MaTepuayia HAIMOJHUTENS, COIepKalero kKapooHaT KaibLHs,
npennoututesibHo cocrasysier oT 0,01 mo 0,1% wmacc, 6onee npenmoututensao, ot 0,02 no
0,08% wmacc, a Haubosee npeamnoururesbHO, oT 0,04 1o 0,07% Macc Mo OTHOIIEHHIO K OOLIei

CyXO#l Macce, IO MEHbILIeH Mepe, OJHOr0 MaTepuajia HAMOJHUTENsI, COZepralero KapOoHat
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kanbliysl. Ecim B kauecTBe, MO MEHbBIIEH Mepe, OJHOTO MaTepuaja HAIOJTHUTENS, COAEPIKAIIEro
kapOboHaT kambius, ucnonb3yioT PCC, ocrarounoe oOmee conepikaHue BIIAXKHOCTH, IIO
MEHBIIeH Mepe, OJHOrO MaTepuaja HAIMOJHUTENS, COIepiKallero KapOOHAT —KaJbIus,
npennoututesibHo cocrasisier oT 0,01 mo 0,2% wmacc, 6onee npenmourutensHo, ot 0,05 no
0,17% wmacc, a Haubonee npennouturenabHo, oT 0,05 no 0,15% macc, mo OTHOLIeHUIO K o0Iei
CyXOH Macce, MO MEHbIIEH Mepe, OJHOrO MaTepualia HAlOJHUTENs, COAeprKalero kapOoHaT
KaJIbITHSI.

XapakTepuzamnus CTaJIuu b) MOJIYUEHHE, TI0 MEHBIIEH Mepe, OJIHOIO MOHO3aMEIIEHHOTO

SHTAPHOI'O aHTr'uaApuaa

CornacHo cranuu b) cnocoba Mo HACTOSIEMY H300PETEHUIO TMOJYYAIOT, MO MEHbIIEH
Mepe, OAMH MOHO3aMELIEHHbIN SHTAPHBIN aHTUAPU.

OueBUHO, YTO BBIpPAXKEHHE "NO MEHbIIEH Mepe, OOUH" MOHO3aMEIEHHBIH SHTapHBIN
AHTUIPU/T O3HAYAET, YTO B CIOCOOE MO HACTOSIIEMY HM300PETEHHIO MOJKHO MOJYYHUTh OAHH TN
HECKOJIbKO BUJIOB MOHO3aMELLEHHOr0 SIHTAPHOTO aHTUIPUAA.

CooTBeTcTBEHHO, HEOOXONMMO OTMETHTh, 4YTO, TIO MEHbIIeH Mepe, OAWH

>
MOHO3aMEIIEHHbI  SHTApPHBI  AHTUIAPHUI MOXKET TMPENCTaBsiTh COOOW  OAWH  BUJA
MOHO3aMELIEHHOT0 STHTAPHOTO aHTUAPUAA (AaHTUAPUAOB). AJIBTEPHATHBHO, N0 MEHBIIEH Mepe,
OMH MOHO3aMELICHHbIH SHTAPHBIN aHTUAPUA MOXKET MPEACTaBIATH COOOH CMech IBYX HIIU
Oosee BUOB MOHO3aMEIIEHHBIX SIHTAPHBIX aHruapunoB. Hampumep, mo meHsneil mepe, oquH
MOHO3aMEIIEHHbIN SHTAPHBIA AHTHAPHI MOXKET IMPENCTaBJATb COOOH CMech ABYX WM TpeX
BUJIOB MOHO3AaMELIEHHBIX SHTAPHBIX AHTUAPUIOB, HAIPUMEpP, ABYX BHUIOB MOHO3aMELIEHHOTO
STHTAPHOT'O aHTUAPULIA.

B onHOM M3 BapuaHTOB OCYINECTBIIEHHUS HACTOALIETO M300pETeHUs, IO MEHbIIEH Mepe,
OOVMH MOHO3aMELICHHBbIH  SIHTApHBIA  AHTUAPUA  THpeAcTaBisieT CcoOOM  OOWMH  BUJ
MOHO3aMELIEHHOT0 SIHTAPHOIO aHTUAPUA.

OueBUIHO, YTO, MO MEHbLIEH Mepe, OAUH MOHO3aMEIIEeHHbIN SHTAPHBIM AHTHIPHUJ
NpeACTaBysieT COOON areHT il MOBEPXHOCTHOW 00pabOTKH M COCTOUT U3 STHTAPHOTO aHTUAPHNIA,
MOHO3aMEIIIEHHOrO0  TPYIIOW, BbIOPAHHOW W3  JIOOOW  JIMHEHHOW, Pa3BETBJICHHOM,
annpaTHUECKOW U LUKIMYECKOW TPYIIIbI, Coaepskaliel odiiee KOJUIECTBO aTOMOB YIJIEpOAa OT
C2 no C30 B 3amectuTene.

B omHOM W3 BapHaHTOB OCYINECTBIIEHHS] HACTOALIETO M300PETEHHUs, MO MEHbINEH Mepe,
OIVH MOHO3AMEIUEHHbI SHTAPHBIM AaHTUAPUA COCTOMT U3 SIHTAPHOTO  AHTUAPUIA,
MOHO3aMEIIEHHOTO TPYIIOH, BBIOPAHHOW W3 JIMHEWHOW, pPa3BETBIICHHOW, annupaTUYecKOl H
UKJIMYEeCKOH TPYIIbL, comepskameld odmee KoaudecTBO aToMoB yriepoma ot C3 mo C25 B
3amecturene. Hanpumep, mo meHblIed Mepe, OAMH MOHO3AMEINECHHBIH SIHTAPHBIM aHTUAPUI
COCTOUT W3 SIHTAPHOTO AHTHIPUIA, MOHO3AMELIEHHOTO TPYNIOH, BBIOPAHHON M3 JIMHEHHOW,
pa3BeTBIEHHOH, amu(aTudeckoll W ILMKJINYECKOH TPyMIbl, comepskaiei olliee KOJMUEeCTBO
aToMoB yriepoza ot C4 no C20 B 3amecturerne.

B onHOM M3 BapuaHTOB OCYINECTBIIEHHS HACTOALIETO U300pPETEeHHUs, N0 MEHbIIEH Mepe,

OOHH MOHO3aMeIlleHHbIN ﬂHTaprIﬁ AHT'UApUI COCTOUT U3 SHTAPHOIO0 AaHrUApuaa,
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MOHO3aMELIEHHOTO OJIHOM TPYIION, MPENCTaBISOLUIeH COOON JHMHEHHYI H anndaTHUECKyHo
TPYIIY, COAEpIKaIIyI0 o0Iee KOamuecTBo aToMoB yriaepona ot C2 no C30, npeanodTuTensHo,
ot C3 no C25, a nHanbonee npeanoururensHo, ot C4 no C20, B 3amecturene. B nononHeHue k
5TOMY WJIM aJbTEPHATUBHO, IO MEHbIIEH Mepe, OAUH MOHO3aMELIECHHBbIN SHTAPHbIA aHTUAPU
COCTOUT U3 SIHTAPHOTO AHTHAPUIA, MOHO3AMELIEHHOTO OJHOW TPYIIOHN, MPeACTaBISIOLIEH
co0Ol pa3BETBICHHYIO W alu(aTHYECKYyIO TPYIINY, COAEp Kallyto olliee KOJHMYECTBO aTOMOB
yraepona ot C2 no C30, npeanourutensHo, ot C3 mo C25, a Haubojee MpeanoYTUTENbHO, OT
C4 no C20, B 3amecTHUTEE.

Takum 00pa3oM, MPEANOYTHTEIHHO, YTOOBI IO MEHBIIEH Mepe, OIUH MOHO3aMEIEHHbIN
SIHTAPHBIA aHTHIPHUI COCTOSUT M3 STHTAPHOTO AHTHAPUIA, MOHO3AMEIEHHOTO OIHOW TPYIIOH,
NPEACTABISIIOIEN COOOH JIMHEHHYIO WJIM Pa3BETBICHHYIO, AJIKHJIBHYIO TPYIITY, COAEPIKAIIYIO
obmee kojauuecTBO atomoB yriepona ot C2 mo C30, mpemamoururensHo, ot C3 mo C25, a
Haubonee mpenmnoutuTeNbHo, oT C4 no C20, B 3amecTurere.

Hanpumep, no menblieil Mmepe, OIMH MOHO3AMELICHHBIN SHTAPHBIN aHTUAPUA COCTOUT U3
STHTAPHOTO aHTHIIPU/Ia, MOHO3aMEIIIEHHOT'O OJTHOM MPYITION, MPEaCTaBIISIFOIel OO0l THHEHHYIO
ANKWIbHYIO TPYMIy, COAEpKAIlyr oO0lnee KOJU4ecTBO atoMoB yriepoma ot C2 mo C30,
npennoututenbHo, ot C3 no C25, a Haubonee npenmnourureabHo, ot C4 no C20, B 3amecTuTene.
B nononHeHune k 3TOMy WM aJbT€PHATHUBHO, MO MEHBIIECH Mepe, OAUH MOHO3aMELICHHBIN
SIHTAPHBIA aQHTHIPHUI COCTOUT W3 SHTAPHOTO AHTUAPUIA, MOHO3AMEIIEHHOTO OJHOW TPYTIIOH,
npeACTaBIIoN el cOO0H pa3BETBICHHYIO AKMIIBHYIO TPYIILY, COAEPIKAIIYIO 00IIee KOJTUMIECTBO
atomoB yriepoga ot C2 pmo C30, nmpemmourmrenvHo, ot C3 npo C25, a Haubonee
npeanoututenbHo, oT C4 o C20, B 3amecTurene.

Tepmun "ankun" B 3HAUEHUH MO HACTOALIEMY H300PETEHHIO OTHOCUTCS K JIMHEHHOMY
WM Pa3BETBICHHOMY, HACBHILIEHHOMY OPTaHUYECKOMY COEIMHEHUI, COCTOSALEMY U3 yIlIepoaa U

Bozopoaa. Jpyrum crnoBamu, " amKuI-MOHO3aMELIEHHbIE SIHTAPHbIE AHTMIPUIBI" COCTOAT W3
JIMHEWHBIX WJIN Pa3BETBJICHHBIX, HACBILICHHBIX YIJIEBOAOPOIAHBIX LIETEH, Conep Kalnx OOKOBYIO
IPynIy sSHTAPHOIO aHTUAPULA.

B omHOM W3 BapHAHTOB OCYINECTBJIEHHUS] HACTOSLIETO M300pPETeHUs, IO MEHbIIEH Mepe,
OIMH MOHO3aMELIEHHbII STHTAPHBIA aHTHIPH] MPEACTABIsIeT COOOH, MO MEHbIIEH Mepe, OIUH
SHTAPHBIA AHTUAPU] MOHO3AMELIEHHBIN JIMHEWHBIM UM PAa3BETBJICHHBIM alkwioM. Hampumep,
10 MEHbIIEH Mepe, OIHMH aJKUJI—MOHO3aMEIICHHBIH THTAPHbIA aHTUAPUL BBIOMPAIOT U3 TPYIIIIHIL,
BKJIFOUAIOIIEH OTHJI—SIHTAPHbIA AHTUAPUA, NPONHUI—SHTAPHBIA aHTHUAPHI, OYyTHI—STHTapHBINA
AHTUAPUJ, TPUU300YTUII—STHTAPHBINA aHTHIPH, IEHTHII—SIHTAPHbBIA aHTUAPUA, TEKCUI—STHTapHBINA
AHTUAPUJ, TeNTUI-SHTapHbIA aHTUAPUJ, OKTUJI—SAHTApHbI aHTUAPUZ, HOHUJI-SHTAPHbIN
AQHTUAPUJ, [ACUWI—SHTAPHBbIM AaHTUAPUA, AOJCLMJI—SIHTAPHBIM AaHTUAPHUJI, TeKCAAEKaAHWI—
SITHTAPHBIN aHTUAPU, OKTAI€KAHUI—SIHTAPHBINA AaHTUAPUI U UX CMECH.

COOTBETCTBEHHO, OYEBUIHO, YTO, HANpPUMeEpP, TEPMHH "OyTHUI—SIHTapHBIA aHrHapum"
BKJIFOYAET JIMHEHHBIH W Pa3BETBICHHBIN OyTWiI—sIHTApHBIN aHruapuna (aHruapuasl). OnuH U3
KOHKPETHBIX TPHMEPOB JIMHEHHBIX OYTHJI—SIHTAPHBIX AHTUAPUIOB TNPENCTaBiIseT COOOH H—

OyTun—sHTapHbIil  aHrugpun. KoHKpeTHble mpUMepbl Pa3BETBIEHHOIO OYyTHJI—SIHTAPHOT'O
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aHruapuaa (aHTUAPUAOB) MPEACTABISIFOT COOON M30—OyTHI—SHTaPHBIA aHTUAPHUI, BTOP—OyTHII—
SIHTAPHBIM aHTUAPUA W/UIN TPET—OyTHII—SIHTAPHBIN aHTUIPUL.

Kpome Toro, o4eBHIHO, 4TO, HAIpUMEpP, TEPMUH 'Te€KCaACKAHUI—SHTApHbINA aHruapun"
BKJIFOYAET JIMHEHHBIH M Ppa3BETBJICHHBIA TIeKCaleKaHUJI—SHTApHBIA aHruApuA (AaHTUAPHUIBI).
OauH U3 KOHKPETHBIX NPUMEPOB JIMHEWHOTO TIeKCaJAeKaHWJI—SIHTAPHOTO  aHTUAPUIA
(aHruapuIOB) TpencTaBiIsAeT COOOW H-TeKCaleKaHWJI—SHTApHbIH aHruapua. KoHkpeTHbIe
IPUMEpPHI PAa3BETBJICHHOIO I'eKCAAEKAHWI—SIHTAPHOIO aHTMApuzaa (AaHTHAPUAOB) MPEACTABISIOT
coboli  14MeTHNeHTaqeKaHWI—SIHTAPHBI ~ aHTUAPUA,  |3—MeTHINeHTaAeKaHUI—STHTapHbIN
aHTuapU, 12-MeTwineHTaieKaHUI—HTapHbIN aHruapua, 11-MeTunmneHTaneKkaHuI—sHTapHbIN
anruapun, 10-MeTunneHTageKaHWI—SHTAPHBIN aHTUAPUL, 9METUINEHTaAeKAHUI—SIHTapHbIN
AQHTUAPUJ, 8—METWINECHTAEKAHWI—SHTAPHbI aHTUAPUI, 7—METUIINEHTaAeKAHUI—SITHTapHbIN
AQHTUApPUJ, O—METHINECHTAEKAHWI—SHTAPHbI aHTUAPUI, S—METUINEHTaAeKAHUI—SIHTapHbIN
AQHTUAPUJ, 4—METWINEHTAEeKAHWI—SHTAPHBI aHTUAPUI, 3—METUINEHTaACKAHUI—SIHTAPHbIN
AQHTUAPU], 2—METWINECHTAEeKAHWI—SHTAPHbIA aHTrUApUI, |-MeTUIneHTaAeKaHUI—sIHTapHbINA
anruapun,  13—-3TUnOyTagekaHWwI—sIHTApHBIN  aHruApuz, 12-5TunOyTafaeKaHUI—THTapHBINA
auruapun,  11-stunOyranekaHWI—sIHTApHbIH — aHruapun,  103TUnOyTaneKkaHuI—sTHTapHBINA
aHruaApua, 9—->THOyTaAeKaHIII—IHTAPHBIA aHTUAPUA, 83TUIIOYTaleKaHUI—THTaAPHBIA aHTUAPUL,
T—->THnOyTaNeKaHWUI—SIHTAPHbIH ~ aHTUAPUA, OFTHIOyTaleKaHWI—SIHTAPHBIA  aHTHIPHI, S—
STUIOYTaleKAHWI—SIHTAPHBI ~ aHTUAPUA,  43THNOyTaNeKaHWI—SIHTAPHbIM  aHTUAPUA, 3—
STUIOYTaleKAaHWI—SIHTAPHBI  AHTUAPUA,  23TUNOyTaNeKaHWI—SIHTAPHbIM  aHruapuna, 11—
STUNOYTaleKaHWI—SIHTAPHBIN  aHruaApun,  20yTUINONEKAHWI—SIHTApHBIN  aHruapuza, 11—
FeKCUJIACKAHUII-SIHTAPHBIA ~ aHTWAPUA,  |TeKCUI-20€KaHWI—SIHTApHBIM  AQHTUApUL,  2—
IeKCUJIIeKaHWI—SIHTapHbIN aHrunpup, ©6,12numernnOyTrageKkaHuI—sIHTApHbIN aHruapun, 2,2—
AVBTUIAOACKAHUI—SIHTApHbIN aHruapun, 4,8,12-TpuMeTUNnTpuaeKaHUI—SHTApHBIA AHTUIPHL,
2,2.,4,6,8—eHTaMeTUITY HACKAHUI—IHTApHBIN aHTUAPUA, 2—-3THI—4—MeTHII—2—(2—MEeTUIIIeHTII -
TeNTUI—SIHTAPHBIN  aHTUApuA W/ 2-3Tui—4,6—IMMeTHI—2—TIPOMUITHOHUJI—STHTAPHBIN
AHTUAPUL.

Kpome Toro, oueBuaHO, 4TO, HampUMep, TEPMHUH "OKTaJeKaHWI—SHTapHbIN aHruapua”
BKJIFOYAET JIMHEIHBIN 1 Pa3BETBJICHHBIN OKTaeKaHWI—SIHTApHBIN aHruapun (anrunpuasl). OnuH
U3 KOHKPETHBIX NPUMEPOB JIMHEHHOrO OKTAJeKAHWJI—SHTAPHOTO aHruApuaa (QHTUOAPUAOB)
NpeAcTaBisieT coOOH  H—OKTaACKaHWJI—SHTApHBIH  aHruapun.  KOHKpeTHble  MpHUMEpbI
Pa3BETBIEHHOTO TI'eKCAIeKAHWI—THTAPHOTO aHruapuaa (aHTUAPUIOB) TMPEACTABISIOT COOOH
loMeTunrenTaAeKaHUI—SIHTAPHBIA  aHTWAPUA, |S5—MeTunrentanekaHuI—sIHTAPHBIA AaHTUIAPUL,
l4—merunrentageKkaHuI—sHTApHbIA aHruApua, 13—MeTunarenTtafekaHUI—SIHTApHBIN aHTUIPUL,
12—merunrentageKkaHuI—sHTApHbIA aHruApuA, 1lMeTunrentagekaHUI—SHTapHbIA AHTUIAPUL,
10—meTunrentageKkaHuI—sHTAPHbINA aHTUAPUA, 9—MeTUITeNTaeKaHUI—AHTapHbIH aHruaApua, 8—
METUJTeNTAICKAaHUI—IHTAPHbIA aHTUAPUL, /—METWIreNTaAeKaHWI—SIHTApHBbIA aHrUApUn, O—
METUJITeNTAICKAaHUI—IHTAPHbIA aHTUAPHUA, S—METWIreNTaAeKaHWI—SIHTAPHBIA aHruApun, 4—
METUJITEeNTAACKAaHUI—IHTAPHbIA aHTUAPHUA, 3—METWIreNTaACKaHWI—SIHTAPHBbIA AHTUAPUL, 2—

METUJITeNTAICKaHUI—IHTAPHbIA AHTUAPUJ, |-MeTHIrenTtageKaHuI—sIHTapHbIi aHruapun, 14—
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STUITeKCAACKAHWI—SIHTAPHBIM aHTUApun, |3-—-3TUNrekcanekaHuI—siHTapHbIA aHruapun, 12—
STUITeKCaACKaHWI—SIHTAPHBbIM aHruapun, |l-sTunrekcanexkaHun—siHTapHbId aHruapupn, 10—
STUITEKCAACKAHWI—SIHTAPHBbIM  AHTUAPUI, 9—3THINeKCaNeKaHUI-sIHTApPHBIM aHTUApPUA, 8—
STUITEKCAZACKAHWI—SIHTAPHBIM  AHTUAPUJ, /—3THINeKCANACKAaHUI-SIHTAPHBIM aHruapuz, 6—
STUNTEKCAACKAHUI—SHTAPHBIA AaHTUAPHUA, S—3TUIreKCaJeKaHWI—SIHTAPHBIM aHruapun, 4-
STUITEKCAACKAHUI—SHTAPHBIA  aHTUAPUA,  3—OTUITeKCAJEeKAHWI—SIHTApH  aHTUAPUL, 2—
STUNTEKCAZACKAHUI—SHTApPHbIA aHTUAPHUA, |-3TUIreKCaleKaHW/I—SIHTApHBbIM aHTUAPUZ, 2-—
FeKCUIONEKAHWI—SIHTAPHBIN  AHTUAPUJ, 2-TeNTWIYHACKAHWI—SIHTAPHBIM aHTUAPUL, H30—
OKTaJeKaHWJI—SIHTAPHBIA aHTUAPUA W/ WK | —OKTUI—2—AeKaHUI—SIHTaPHBIA aHTHIPHUI.

B omHOM M3 BapuaHTOB OCYINECTBIIEHHSI HACTOSILIETO M300pETeHMs, IO MEHbIIEH Mepe,
OIUH AJIKMJI-MOHO3aMEIIEHHbIN SHTAPHBIA AHTUAPHUI BBIOMPAIOT W3 TPYIIBI, BKIFOYAOIIEH
OyTHI—SIHTApHBI aHTHIPHI, TEeKCHJI—SHTApHBI AaHTHIPHI, TeNTHI—SHTAPHbIA aHTUAPHL,
OKTUJI-SIHTAPHBIA AHTUAPHUJ, TEeKCAACKAHWI—SHTAPHBIM AaHTUApUI, OKTaJAeKaHUJI—SIHTaAPHbIN
AQHTUJPUJ U UX CMECH.

B omHOM W3 BapHaHTOB OCYINECTBJIEHHS] HACTOSALIETO M300pPETeHUs, IO MEHbIIEH Mepe,
OOWH MOHO3aMEIIEHHBbIH SIHTAPHBIH aHTUAPHI MpPEACTaBisieT CcOOOW OXMH BUA  AJKUJ—
MOHO3aMELIEHHOI0 SIHTAPHOrO aHrujapuaa. Hampumep, OIMH  aJIKUI-MOHO3aMEIUECHHbIN
SIHTAPHBIM aHTHAPUL TPENCTABISAET COOOH OyTHII—SIHTapHBIN aHTUAPHUI. AJIBTEPHATHBHO, OAMH
ANKMJI-MOHO3aMEINEeHHbIN  SIHTAPHBIA aHTHIAPHUI TPEACTABIsET COOONW TIeKCHUII—SHTapHBIN
aHruApUI. ANbTEpHATUBHO, OJIUH AJKUI-MOHO3aMELEHHbIN SHTAPHbIN aHTUAPHU NIPEACTABISAET
cOOOW TrenTUI—SHTApHBIA AaHTUAPUA WM OKTUJI—SHTAPHBIA aHTUAPUA. AJBTEPHATUBHO, ONUH
AJNIKMJI-MOHO3aMEIIEeHHbIN SHTapHBIH aHTUAPUA MPENCTaBIsAET COOON reKcaaeKaHUI—sTHTapHbIN
anrugpuna. Hampumep, OauH anKuiI-MOHO3aMELIEHHBbIM SIHTApHBIM AHTHAPUA TMPEACTaBIAET
co0Oll JMHEHHBbIH reKcaaeKaHUJI—STHTAPHBIH aHTUAPHI, TAKOH KaK H-TEeKCaaeKaHWJI—SHTapHBIH
AHTUAPUA WM Pa3BETBJECHHBIN IeKCaJAeKaHWI—SHTapHbIA aHTUIPHUJ, Takod kak l-rekcuin—2-
NeKaHUI—SHTapHBIA aHTUAPUL. AJBTEPHATUBHO, OIUH aJKUJI-MOHO3aMEIIEHHBbIH SHTapHBIN
AHTUAPU TIPEACTABIsieT COOOM OKTaleKaHWI—STHTApHBIN aHruapun. Hampumep, oquH amkui—
MOHO3aMELIEHHbII SHTAPHBIA AHTUAPUA TPENCTABNIACT COOOW JIMHEWHBIH OKTaJeKaHMII—
SHTAPHBIA AHTUAPUA, TaKOM KaK H—OKTAJEKAHWJI—SIHTAPHBIM AHTUAPUI WIN Pa3BETBJICHHBIN
OKTaJ€KaHWI—SIHTAPHBIM aHTUIAPUA, TAKON KaK M30—OKTaJEKAHWJI—SIHTAPHBIN aHTUAPUA WK 1-—
OKTWJI—2—JIeKaHUJI—IHTapHbII aHTUAPUA.

B omHOM M3 BapuUaHTOB OCYINECTBJICHHS HACTOSINETO M300pPETeHUs, OOUH aJKUJI—
MOHO3aMELIEHHbIN SHTAPHBI AHTHAPHUI TPEACTaBIACT COOOW OYyTHI—SIHTApHBIA AaHTUAPHL,
TaKOH KaK H—OyTHI—SIHTapHbIA aHTUAPUI.

B omHOM W3 BapuaHTOB OCYINECTBIIEHHS] HACTOALIETO M300PETEHHUs, M0 MEHbINEH Mepe,
OVWH MOHO3aMEIEeHHBIH SIHTAPHBI AaHTMAPUA TPEACTaBIseT COOOH CMech NOBYX WM Oolee
BHUJIOB AJIKMJI-MOHO3AMELIEHHBIX SHTAPHBIX aHrUuApuAoB. Hanpumep, no MeHbluel mepe, OAUH
MOHO3aMELIEHHbIN SHTapHBIA AHTUAPUA TPEACTABISAET COOOM CMeCh NBYX HJIM TPeX BHIOB

AJTKNJI—MOHO3aMCIICHHBIX SHTAPHBIX aHTHUAPHUIOB.
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B omHOM W3 BapuaHTOB OCYINECTBIIEHHUS] HACTOALIETO M300pETeHUs, IO MEHbINEH Mepe,
OIMH MOHO3aMEIIEHHbIN SHTApHBIM AHTUAPUI COCTOMT U3 SHTAPHOIO aHTUAPUAA,
MOHO3aMELIEHHOT0 OJHOW T'PYMIIOH, MpeAcTaBisAomeil coO0i JTNHEHHYI0O WM Pa3BETBICHHYIO
AJIKEHWIbHYIO TPYIITy, COAEp:Kallyr olIee KOJIHM4ecTBO atoMmoB yriepoma ot C2 mo C30,
npeanoututensHo, o C3 no C25, a Hanbonee npennoutureabHo, oT C4 no C20 B 3amecTuTere.

TepmuH "ankeHun" B 3HAYEHHH IO HACTOALIEMY M300pPETEHHIO OTHOCHUTCS K JINHEHHOMY
WIM pa3BETBJIEHHOMY, HEHACBIIIEHHOMY OpPraHMYE€CKOMY COEAMHEHHIO, COCTOALIEMY U3
yIJIepoZla U BOAOPOAA. YKA3aHHOE OPTraHUYECKOe COCIUHEHHE IOIOJIHUTENBHO CONEPIKUT, IO
MEHBLIEH Mepe, OHY ABONHYIO CBSI3b B 3aMECTUTENIE, MPEANIOUYTUTENBHO, OAHY IBOMHYIO CBA3b.
Jpyrumu cinoBamy, "alKeHUI-MOHO3aMeLeHHbIe SIHTapHbIe aHTUAPUABI" COCTOST U3 JIMHEHHBIX
WIN Pa3BETBJICHHBIX, HEHACBIIIEHHBIX YIIIEBOAOPOIHBIX LENeH, CoaepKamux OOKOBYIO IPYIIITY
sHTapHOro aHrugpuna. O4eBUAHO, YTO TEPMUH "alKeHUN' B 3HAUYEHUU IO HACTOSIIEMY
H300pETEHHIO BKJIFOYAET IIUC U TPAHC U30MEPHL

B omHOM W3 BapHaHTOB OCYINECTBJIEHHUS] HACTOSALIETO M300pETeHUs, IO MEHbIIEH Mepe,
OMH MOHO3aMELIEHHbII SHTAPHBIA aHTHIAPUI MPECTABISET COOON, MO MEHbIIEH Mepe, OIWH
JIMHEVHBIN W Pa3BETBJIEHHbIN aJKCHWI-MOHO3AMELIEHHbIN SHTapHbIM aHruapua. Hanpumep,
O MEHbIIEH Mepe, OAWH AJIKEHUJI-MOHO3AMEINEHHBIN SHTApHbIA AHTUAPUA BBIOHUPAIOT U3
IPYNMbl, BKJIOYAKOINENH STEHWJI—SIHTApHBIM AHTUAPUI, TPONEHWJI—SIHTAPHBIA aHTUIPUI,
OyTeHUI—SHTapHBIA AHTUAPHUI, TPUU3OOYTEHWI—SIHTAPHBI AHTMAPHUI, TEHTEHUJI—SHTapHBINA
AHTUIPUJL, TeKCEHUI—IHTAPHBIA aHTUAPUA, TeNTeHWI—SIHTAPHBIA aHTUAPUA, OKTEHUJI—SHTapHbIN
AHTUAPUJL, HOHEHWI—SIHTAapHbIH aHTUAPUJ, MACLUECHUJI—SHTAPHBI AHTUIAPHUIA, JOJAELEHHII—
SIHTapHBIA aHTUAPU], TeKCaeLeHUI—IHTapHbIN aHTUAPUA, OKTAJEeLIeHUI—SIHTAPHBIA aHTUIPUA U
UX CMECH.

COOTBETCTBEHHO, OUYEBUAHO, YTO, HANpUMep, TEPMHH ''TeKcaaelleHWI—sHTapHbIN
aHruapua" BKIIOYAeT JIMHEHHBII M Ppa3BETBICHHBIM TIeKcaleleHUI—SIHTAPHbIA aHTUIPUL
(amrumpunel). OOuWH W3 KOHKPETHBIX MPHMEPOB JIMHEHHOTO TeKCaJeLeHUI—SIHTAPHOTO
aHruapuaa (AaHTUAPUIOB) MPENCTaBIsET COOOH H-TeKCaleLEeHII—SIHTAPHbI aHTHIPHI, TaKOH
KaKk l4-rexcafeleHuI—sIHTapHbIA aHTuApuA, 13-rexkcaaeleHUI—sIHTapHbIi aHrugpuna, 12—
reKCafeleHUI—sIHTAPHBI  AHTUAPHUL, l1-rexcaneueHUn—sIHTapHbIA  AHTUOPUA, 10—
reKCaJeLEeHUI—SIHTAPHBIA aHTUAPUL, 9-TeKCaaeLeHUI—sIHTapHbIA aHTUAPUI, SrekcaaeleHUI—
SIHTAPHBIA AHTUAPUI, 7-TE€KCAACLCHWI—SIHTAPHBbIA aHTUAPHUI, O-TeKCaAeLeHUI—SIHTaPHbII
AQHTUZPUT, S—-TeKCaOELUEeHUI—SIHTAPHBIA aHTUAPUA, 4-TeKCaaeleHUI—SIHTapHbIA aHTHUAPUI, 3—
reKCaelIeHUI—THTAPHBINA aHTUAPUA W/ UK 2—-TeKCaAeleHII—sIHTapHbIi anruapua. KoHkpeTHbie
NPUMEPBI PA3BETBICHHOTO I'eKCAIELEHUI—SHTAPHOTO aHTUApuAa (AHTMAPUAOB) MPEACTABISIOT
coboit l4meTun—9-neHTaneneHuI—sIHTapPHbIN AHTUIAPUL, 14—meTnn—2-neHraneneHui—
SIHTAQPHBIM aHTUAPUA, |-TeKCUI—2—AeUeHUI—SIHTAPHBIA AHTUAPHUI W/WIH HU30-TeKCaleLeHHI—
SITHTAPHBINA aHTUAPUL.

Kpome Toro, o4eBuaHO, 4TO, HaNpuUMep, TEPMUH "OKTaAeLleHUI—SIHTapHbIi aHruapua”
BKJIFOUAET JINHEHHBIN U pa3BETBIEHHBIN OKTaeleHUI—IHTapHbIi aHruapua (anrunpunsl). Onux

U3 KOHKPETHBIX INPUMEPOB JIMHEHHOrO OKTaleLEeHMI—SIHTAaPHOTO aHTuApuAa (QHTMAPUAOB)
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NPEACTaBIsIET COOOW H—OKTA[EeLEeHUJI—SIHTAPHBI AaHTUAPUA, TakoW Kak 16—OKTalereHuI—
SIHTAPHBIA aHTUAPHUA, 15—OKTaAeLeHWI—SIHTApHbIN aHruapua, 14—okxTageneHuI—sIHTapHbIN
aHruapup, 13—OKTaaeueHWI—sIHTapHbIM aHTUAPUL, 12—OKTaneueHun—siHTapHbii anruapun, 11—
OKTAACLEHUJ sIHTapHbIM aHrugapup, 100KTaaeLeHUI—SIHTAPHbI aHTUIPUA, 9—OKTaaeLeHUI—
SHTAPHBIM ~ aHTUAPUA, 8—OKTAaJELEHWI—SIHTapHbI aHTUApHUI, 7/—OKTaAeLeHWI—SIHTapHbIN
aHTUApUL, O—OKTAACLCHWI—SIHTAPHBbIM aHTUAPUJ, S—OKTaACLCHUI—SIHTApHBIM aHruapup, 4-
OKTANCLEHUI—SIHTAPHbI  aHTMAPUZ, 3OKTAACLEHWJI—SHTAPHbIH  aHTMApUA W/ 2—
OKTaJeLeHUI—sIHTapHbIl aHruapua. KoHKpeTHble mpuMepbl pPa3BETBIEHHOIO OKTAJELICHUII—
SHTQPHOTO AHTUAPUAA (QHTHOPUIOB) TPEACTABIAIOT coOoH 16—Mmernn—9-renTaneneHmI—
SIHTApHBIA aHruapun, 16—merun—7-rentagelleHuI—SIHTapHbIi aHTuApus, |OKTHI—2—AeleHuI—
SIHTAQPHBIN aHTUAPU W/WITH N30—OKTAeLIeHUI—STHTAPHBIN aHTHIIPHT.

B omHOM W3 BapHaHTOB OCYINECTBJIEHHUS] HACTOSLIETO M300pPETeHUs, IO MEHbINEH Mepe,
OIIMH aJIKEHWJI-MOHO3aMEIEHHbIN SIHTAPHBIA aHTUAPUA BBIOMPAIOT M3 TPYIIBL, BKIOYAOIIEH
FeKCEHUJI-SIHTApHBIM aHTUAPUJA, OKTEHWJI—SIHTApHBIA aHTUApPUA, TeKCaAeLeHUI—sIHTapHbIN
AQHTUJIPU], OKTAIeLICHUI—SIHTAPHBIN aHTUAPUA U UX CMECH.

B omHOM W3 BapHaHTOB OCYIIECTBJIEHHUS] HACTOSLIETO M300pPETeHUs, IO MEHbINEH Mepe,
OOWH MOHO3AMEIICHHBIH SIHTAPHBIH AaHTUAPUA TPEACTaBiIseT CcoOOH OOMH  AJIKeHWJI—
MOHO3aMELIEHHbIN sHTapHBIM aHrugpuna. Hanpumep, oaMH alKkeHUI-MOHO3aMEILEHHBIN
SHTaPHBbIM AHTUAPHUI TPEACTaBIACT COOON TI'eKCEHWJI—SIHTAPHBIM aHTHApUI. AJBTEpHATHUBHO,
OWH AJKEHUJI-MOHO3AMELICHHbI SHTAPHBIA aHTHIPHUI TPENCTaBIsAeT COOOW OKTEHUJI—
SIHTapHBIA aHTUAPHUA. AJBTEpHATUBHO, OJMH AJKEHUJI-MOHO3aMELEHHbIH SHTAPHBIA aHTUIPUL
NpeAcTaBIsieT CcoOOM rekcajgelleHUI—sHTapHbId aHruapun. Hamnpumep, oauH — ankeHus—
MOHO3aMELIEHHbIN SHTApHBIA aHTMAPUI MPEACTaBIseT COOOH JIMHEWHbIH TIeKcaeleHnsI—
SHTApHBIM AHTUAPUJ, TaKOH KaK H-TeKCAACLICHUJI—SHTApHBbIA aHTUAPUI WU Pa3BETBIICHHBIN
reKCalelleHUI—IHTapHbI AHTUAPUA, TAKOH Kak 1-rekcuin—2—aeLeHUI—sIHTApHbII aHTUAPUA.
ANBTEpPHATUBHO, OJIUH AJKEHWJI-MOHO3aMEINEeHHbIH SHTAPHbIA aHTHIPUI MPEACTaBIsieT cOOOH
OKTaJeLeHUI—sIHTapHbI aHruapun. Hanpumep, OnMH alKuiI—MOHO3AMELIEHHBIN sTHTApHBIN
AHTUAPUA TIPEACTABISIET COOOW JIMHEHHBIH OKTaJAeLeHUI—SIHTAPHBIN aHTHIPHI, TAaKOH KaK H—
OKTaJELEHUI—SIHTAPHBIA AHTUAPUJ WM PAa3BETBICHHBIH OKTAAELEHUI—SIHTAPHBIA AHTUAPUL
such n30—-okTaAelleHUI—IHTAPHBIA aHTUAPUL, WIH 1 —OKTUII—2—AelleHUI—SIHTApHbIN aHTUAPUL.

B omgHOM W3 BapuMaHTOB OCYLIECTBJICHHS HACTOALIETO HU300PETEHUS, OAMH AJIKEHUJI—
MOHO3aMEILIEHHbIN SIHTAPHBI aHTHAPHI MPEACTaBIsieT COOOM JIMHEHHBI OKTaAeLleHUII—
SIHTAPHBIA AHTUAPHUA, TAKOH KaKk H—OKTaJCLEHUJ—SIHTapHbIA aHruapua. B apyrom Bapuante
OCYIIECTBIIEHHsI HACTOSIILEr0 H300peTeHus, OOMH AJKEHUJI-MOHO3AMEIIEHHbIN SHTapHBINA
AHTHIPU]T IPECTABIISIET COOOH TIMHEHHBIN OKTEHUI—STHTAPHBIN aHTUAPU, TAKOH KaK HOKTEHUJI—
STHTAPHBIA aHTUAPUL.

Ecnu, mo meHbluell Mepe, ONMH MOHO3aMEILIEHHBIN SIHTAPHbIA aHTHAPUA MPENCTABIISET
co0O ONMH aKEHWJI-MOHO3aMeIeHHBIH SHTApHBIN aHTUAPHI, OYEBHIHO, YTO OIWH AJKEHUJI—

MOHO3aMEULIEHHbIN SHTApPHbIA AHTMIAPUI TNPUCYTCTBYEeT B KojauuecTBe >95% macc, a
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MPEIIOYTUTENbHO, >96,5% Macc, O OTHOLIEHUIO K 00Iel Macce, Mo MEHBIIeH Mepe, OTHOTrO
MOHO3aMELIEHHOTO IHTAPHOTO aHTUAPUAA, TOJIYYEHHOI0O Ha cTaauu b).

B onHOM M3 BapuaHTOB OCYIIECTBIIEHHS] HACTOALIETO U300pPETEeHHUs, M0 MEHbIIEH Mepe,
OJIMH MOHO3aMEIEHHBIN SHTAPHBII aHTUAPUA TPEACTaBisieT cOOOM CMech NBYX WU Oolee
BUJIOB AJIKEHWJI-MOHO3AMEIIEHHbIX SHTapHbIX aHruapuaos. Hampumep, mo MeHbluel Mmepe,
OZIMH MOHO3aMeIeHHbIH SHTAPHbIH aHTUAPHU] TIPENCTABISIET COO0M CMeCh IBYX MJIM TPEX BHIOB
AJKEHUJI-MOHO3aMEIIEHHBIX SIHTAPHBIX aHTUIPUIOB.

Ecnu, no meHbleil Mepe, OIMH MOHO3aMELIEHHBIN SHTAPHBINA aHTUAPUT MPEACTABISAET
coboli cMech ABYX min OoJiee BUAOB aIKEHUI-MOHO3AMELICHHBIX SIHTAPHBIX aHTHIPUAOB, OIHH
ANIKEHWI-MOHO3aMEIIEHHbI SIHTAPHbIA aHTUAPUA TPEACTaBIseT COOOW JMHEHHBIH WK
Pa3BETBJICHHBIA OKTaAELEHUI—SIHTAPHBINA aHTUAPHUI, B TO BpeMsl KaK KaXIbli JOMOJHUTEIbHbIN
AJNIKEHWI-MOHO3aMEIEHHbIH STHTAPHBIN aHTUAPH] BHIOUPAIOT U3 3TEHUI—SIHTAPHOTO aHTUAPU/IA,
NPONEHUJI—THTAPHOTO aHTUAPUAA, OYTeHUJI—SHTAPHOTO AHTUAPUAA, MEHTEHUI—THTAPHOIO
AQHTUJIPUJA, TEeKCEHUJI—SIHTAPHOIO AaHTMAPUAA, TEeNTEHWJI—IHTAPHOIO AaHTMApUAA, HOHEHWI—
SHTAPHOT'O AHTMApPUAA, IeKCAJELEeHWI—IHTAPHOIO aHruapuna u ux cmeceil. Hampumep, no
MEHbIIEH Mepe, OMH MOHO3aMeIeHHbIH SHTAPHBIA aHTUAPUA TPEACTABIAECT COOOH CMECh ABYX
win Oonee BUAOB AJKEHUJI-MOHO3AMEIEHHBIX SHTAPHBIX AHTHUAPHUIOB, TI€ ONWH AJKCHUJI—
MOHO3aMEIUIEHHBIA SIHTAPHBIA AHTHUAPUA MPEACTaBIsIeT COOOW JIMHEHHBbIA OKTaIeleHU—
SHTAPHBIA AHTUAPHUA, & KaXAbIH AOMNOJHUTENBHBIH aAJKEHWI-MOHO3AMEIIECHHBIH SHTAPHBIN
AHTUAPUA BBIOMPAIOT W3 STEHUJ—SHTAPHOTO AHTUAPHUAA, MPONEHUI—SHTAPHOIO AaHTUAPUJA,
OyTEeHUJI—HTApPHOTO AHTUAPHUNA, TEeHTEHWI—SHTApPHOTO aHTUAPUAA, TeKCEHWJI—SIHTAPHOIO
AQHTUAPUJA, TENTEHUI—SIHTAPHOIO aHTUAPUAA, HOHEHUII-SIHTAPHOIO aHTUAPUA, NeKCAIEeLIeHUII—
SHTAPHOTO AHTWJApPHAA U HX CMeced. AJNbTepHaTUBHO, IO MEHbIIEH Mepe, OJUH
MOHO3aMELIEHHbIN STHTAPHBIN aHTUAPHUI MPENCTaBIsAeT COOOH CMech ABYX WM Oojiee BHIOB
aJIKeHWJI-MOHO3aMELICHHbIX SHTAPHBIX AHTUAPUAOB, A€ OAUH AJKEHHJI-MOHO3aMELICHHbIN
SIHTQPHBIM aHTHAPUA MPENCTaBsAeT cOOOI pa3BETBICHHBIH OKTAalELEHWI—SIHTAPHbIH aHTHIAPUL,
a KaXIbId JOMOJHHUTEIbHBIH aJKEeHIJI-MOHO3aMEINEeHHbIN STHTAPHBIA aHTHAPH] BBIOHPAOT M3
STEHWJI-SIHTAPHOTO  aHTHAPUAA, TPONEHUJI—SHTAPHOTO AHTHAPUAA, OYTEHHJI—SHTapHOTO
AQHTUIpUIA, TNEHTCHWI—SIHTAPHOIO AaHTMAPUAA, TeKCEHUJ—SIHTAPHOIO AaHIMApPUAA, TeNTeHWI—
SHTAPHOT'O aHTWJPUAA, HOHEHWI—SIHTAPHOIO aHTUAPHUAA, TeKCaAELEHUI—IHTAPHOIO aHTUAPUAA
U UX CMECel.

Hanpumep, no MeHbmed wepe, OAMH MOHO3AMELICHHBbIM SHTAPHBIM aHTUAPUI
npeacTasisieT coOOW cMech ABYX MM Ooyiee BUAOB aJKEHHJI-MOHO3AMEINEHHBIX SHTAPHBIX
AQHTUAPUIOB, COAEpKAIUMX OJWH WM HECKONBKO TeKCAaJeLEeHWI—SIHTAPHBIX AHTUAPUJIOB,
nogo0HO  JNMHEHHOMY WM  Pa3BETBJICHHOMY  TEeKCAIeleHWJI—SHTAPHOMY  aHTUAPUAY
(armmpuoam), ¥ OAMH WM HECKOJNIBKO OKTaACLeHWI—THTAPHBIX AHTUAPUAOB, TOAOOHO
JMHEHHOMY WJIHM Pa3BETBIEHHOMY OKTAJeIeHUI—SHTAPHOMY aHTHAPUAY (aHTHIPHIAM).

B onHOM W3 BapuaHTOB OCYLIECTBIIEHHS] HACTOALIETO M300PETEHHUs, M0 MEHbINEH Mepe,
OJIMH MOHO3aMEINEHHBIN SHTAPHbII aHTMAPUA TPEACTaBIseT COOOM CMech NBYX HMIH Oolee

BUIOB  QJIKEHUJ-MOHO3AaMEILEHHBbIX SHTAPHBIX AHTUAPUAOB, COIAEPXKALIYIO  JIMHEHHBIN
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reKCaCeIeHUI—THTAPHBI aHruapun (aHTHOPUABI) W JUHEWHBIH OKTaAeleHUJI—SIHTAPHBIN
aHruapua  (QHTUApPUABI). AJBTEPHATUBHO, 10 MEHbIIEH Mepe, OIWH MOHO3aMEIleHHBIN
SHTapHbIM AaHTUAPUA TpPEACTaBiIsieT coOOH cMech JBYX WM Ooyiee BHIOB  AKEHHII—
MOHO3aMELIEHHBbIX SHTAPHBIX AHTUAPUAOB, COAEPKALIYIO PAa3BETBJICHHBIM TIEKCANCLICHUI—
SHTapHBIM aHruApUA (QHTUAPUABI) W Pa3BETBJICHHBIN OKTaJACLIEHWI-SIHTAPHbI aHTUAPUL
(anruppunel). Hanpumep, OXMH WM HECKOJBKO TIeKCAELCHUJI—STHTAPHBIX aHTHAPHUIIOB
NPEACTaBISIIOT  COOOM  JNIMHEWHBI  TeKCaleleHMJI—STHTApHBIH  aHTUApHA,  NOAOOHO
HIeKCAJICLIEHUI—STHTAPDHOMY ~ aHTHIAPHIY, W/WIN Pa3BETBICHHBI T'eKCaIeLeHUI—STHTapHbINA
AHTUAPUJ, TONOOHO 1-TeKCHI—2—eeHII—IHTAPHOMY aHTuApuay. B nonosHeHne K 3ToMy HIn
aJbTEPHATUBHO, OJMH WJIM HECKOJbKO OKTAACLEHUI—SHTAPHBIX AHTHMAPUIOB MPEACTABISAET
coOOW JTMHEWHBIH OKTaJACLIEHWI—SIHTAPHBIA AHTUAPUA, MOAOOHO H—OKTaELEHHI—SIHTAPHOMY
aHTUAPUAY, WM Pa3BETBJIEHHBIH OKTAJECLEHWI—SIHTAPHbIA aHTUAPHUI, MONOOHO W30—
OKTaJeIeHUI—STHTAPHOMY aHTUAPUAY W/ WU | —OKTHII—2—1eLIeHHJI—SIHTAPHOMY aHTHIPHIY.

Ecnu, mo meHblell Mepe, ONMH MOHO3aMELIEHHBIN SHTAPHBIA aHTUAPUJ MPEACTABISAET
coboli cMmech NBYX miIM Oojiee BHIOB AJKEHHJI-MOHO3AMEIEHHBIX SHTAPHBIX AHTUIAPHUIOB,
OYEBUIHO, YTO OJMH aJKCHWI-MOHO3aMELICHHBbI SIHTAPHBIA AQHTUAPUA TNPUCYTCTBYET B
kojuaectBe OT 20 no 60% macc, a mpexnnoururenbHo, oT 30 no 50% macc, Mo OTHOLIEHUIO K
oOmell Macce, MO MEHbLIEH Mepe, OFHOIO MOHO3aMEIIEHHOTO SIHTAPHOTO AaHTUAPHIA,
MOJIyY€HHOT'O Ha CTaauu b).

Hanpumep, eciu nmo MeHbLIEH Mepe, OJMH MOHO3AMELICHHBIM SHTAPHBIA AHTUOAPUI
NpeACTaBisieT COOOM CMech ABYX MM Ooyiee BUAOB aJKEHWJI-MOHO3AMEIEHHBIX SHTAPHBIX
AQHTUAPUIOB, COIEPXKAILYK) OAMH WM HECKOJIBKO TIEKCaAeLeHUI—SIHTAPHBIX aHTUIPHUIAOB,
Nof0o0HO  JMHEMHOMY  WJIM  Pa3BETBICHHOMY  TeKCaJelleHWI—SHTApHOMY  aHTUAPUAY
(aHruppunam), M OOWH WM HECKOJBbKO OKTaJELEHHJI—SHTAPHbIX AaHTUAPHIOB, MOAOOHO
JUHEHHOMY WJIM Pa3BETBJIEHHOMY TIeKCaJeleHII—SIHTApDHOMY aHruapuay (aHrunpujam),
NPEATNIOYTUTENIbHO, YTOOBI OIMH WJIM HECKOJbKO OKTAJEleHUI—STHTAPHBIX aHTUIAPUAOB
MPUCYTCTBOBAIM B KoymuecTBe OT 20 1o 60% Macc, a npennoutuTenbHo, oT 30 no 50% macc, mo
OTHOLIEHHIO K OOmeld Macce, MO MEHbLIeH Mepe, OIHOrO MOHO3aMELICHHOTO SIHTAPHOTO
aHTMIpUJA, MOJYYEHHOro Ha cTaguu b).

OueBUIHO TakXke, YTO, [0 MEHbILEH Mepe, OIUH MOHO3aMEIEeHHbIH SIHTapHBIH aHTUIPU
MOJKET TPENCTaBJIATh COOOH CMech, MO MEHbBLIEH Mepe, OJHOrO alKHI-MOHO3aMEIEHHOTO
SHTAPHOTO aHTMAPUIA U, N0 MEHBLIEH Mepe, OJHOIO AJKEHWI-MOHO3aMELIEHHOIO SIHTAPHOIO
AQHTUAPUJIA.

Ecnu, no meHblell Mepe, ONMH MOHO3AMEILIEHHbIN STHTAPHBIA aHTUAPU MPEICTABISET
co0oli cMech, 10 MEHbBIIEH Mepe, OTHOTO AJKHUJI-MOHO3aMEIIEHHOTO SIHTAPHOTO aHTUAPHUAA H,
10 MEHBILIEH Mepe, OMHOrO AJTKEHWI-MOHO3AMELIEHHOIO SIHTAPHOIO aHIMAPUAA, OYEBUAHO, YTO
AJKUJIbHBIA 3aMECTUTENb, [0 MEHbIIEH Mepe, OJHOrO AJKHUI-MOHO3aMELIEHHOIO SHTapHOIO
aHrUApUAa M AJKCHWIbHBIM 3aMECTUTENb, IO MEHbIIEH Mepe, OAHOIO0  AJIKEHWI—
MOHO3aMELIEHHOI0 SIHTAPHOIO AaHTUAPUAA MPEANOYTUTEIbHO SIBIISIOTCS  OAMHAKOBBIMU.

Hanpumep, mo MeHblIel Mepe, OJUH MOHO3aMELICHHBbIM SHTAPHBIM aHTUAPUI MPEACTaBISET
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co0OM CMeCh STUII—THTAPHOT'O aHTUAPHUIA U 3TEHUI—THTAPHOTO aHTUAPUAA. AJIBTEPHATHBHO, 110
MEHbIIEH Mepe, OOMH MOHO3aMELICHHBIM SIHTAPHBIM AHTUAPUA TPENCTaBIsET COOOH CMech
NPONUJI—SHTAPHOTO AaHTUApUAa U MPONEHUI—SHTAPHOIO aHruapuja. AJBTEepHAaTUBHO, IIO
MEHbIIEH Mepe, OJUH MOHO3aMELISHHbIM SHTApHbI aHTUAPUA TNPENCTaBJsET COOOH CMech
OyTUI—SIHTAPHOTO aHTUAPHIA U OYTeHUI—SHTAPHOTO aHTUAPHAA. AJIBTEPHATUBHO, O MEHbLIEH
Mepe, OIMH MOHO3aMeIeHHbIH STHTAPHBIA aHTUAPH] MPEACTABISET COOOH CMECh TPUU300YTHII—
SIHTAPHOT'O aHTHIPHUAA M TPUH300yTEHMI—IHTAPHOTO aHTUApHUAA. AJIBTEPHATUBHO, [0 MEHBIIEH
Mepe, ONMH MOHO3AMELICHHbIH SIHTAPHBIA AHTHIPHUI TPEACTaBIseT COOOH CMeCh MEeHTUJI—
SIHTAPHOT'O aHTUAPUAA U NMEHTEHWI—IHTAPHOTO aHTUIpHUIA. AJBTEPHATUBHO, 110 MEHBIIEH Mepe,
OJIMH MOHO3aMEINEHHbIH SIHTAPHBII AHTUAPUA MPEACTABISET COOOH CMECh MeKCHII—SIHTAPHOT'O
aHTUIpUIA U TeKCEHWI—SHTapHOrO aHruapuaa. AJbTEpHAaTUBHO, MO MEHbIIEH Mepe, OAUH
MOHO3aMELIEHHbII SIHTAPHBIA aHTUAPHUI TPEOCTABISET COOOH CMeCh TeNTHII—SIHTAPHOTO
aHTMApUIA U TEeNTeHUJI—SHTAPHOIO aHTruApuia. AJbTEpHATUBHO, MO MeEHbIIeH Mepe, OIuH
MOHO3aMEILIEHHbII SIHTAPHbIA AHTHAPUA TPENCTaBiIseT COOOH CMeChb OKTHII—THTapHOTO
aHTMApUZA U OKTEHWI—SHTAPHOIO aHruapunaa. AJNbTepHAaTHUBHO, IO MeHbIIEeH Mepe, OAUH
MOHO3aMELIEHHbII SHTAPHBIA AaHTHUAPHUI TpPEACTaBiIsieT coOOH CMech HOHWIJI—THTapHOTO
aHTMApUAa ¥ HOHEHUJI-SHTApPHOIO aHrujapunaa. AJNbTepHATHBHO, IO MEHbLIEH Mepe, OAMH
MOHO3AMEIIEHHbIN SHTAPHBIA AHTUAPUA TPEACTABIsieT COOOH CMeCh JEeLMI—SIHTAPHOTO
aHTUApUIA U JACLEHWI—SIHTapHOTO aHruapuaa. AJBTEPHATUBHO, MO MEHbIIEW Mepe, OAMH
MOHO3aMELIEHHbIN SHTAPHBIM AaHTUAPUI TPEACTaBIAeT COOOH CMECh JOACLMII—THTaPHOTIO
aHTMApUIA U JOJAELEHWI—SIHTAPHOTO aHruApuaa. ANbTEPHATHBHO, MO MEHbIIEH Mepe, OAMH
MOHO3aMELIEHHbIN STHTAPHbIN aHTUIPHUJ MPEACTaBIsieT cOO0M CMech reKcageKkaHUI—SIHTAPHOTO
aHrUApUJA U TIEeKCaACLeHWI—SIHTApHOro aHruapuaa. Hampumep, mo MeHbllel mepe, OAuH
MOHO3aMELIEHHbIH STHTAPHBIN aHTUAPHU MPENCTABISET COOOH CMECh JIMHEHHOTO reKcaqeKaHuI—
SHTAPHOTO AHTHAPUAA U JIMHEMHOIO TIeKCAaJeLEHUI—SHTAPHOIO aHTWApPUAa WIM CMECh
Pa3BETBJIIEHHOIO TE€KCAAEKAHWI—SHTAPHOTO AHTUAPHUIA M PA3BETBICHHOIO TI'e€KCAAeLeHUI—
SIHTAPHOTO aHTUApHUaa. AJTBTEPHATUBHO, N0 MEHbLIEH MEPE, OAUH MOHO3AMELLCHHBIN SHTapHBIHI
AHTUIPU/ TIPEACTABIIIET COOOM CMeCh OKTaACKAHMJI—SIHTAPHOTO aHTUAPUAA M OKTaIeIeHUJI—
SIHTApHOTrO aHruapuaa. Hampumep, mo MeHblell Mepe, OAUH MOHO3aMEIIEHHBIN SIHTAPHBII
aHTUIPU/T TPEACTABIsIET COOOH CMeCh JIMHEWHOrO OKTANeKAaHWJI—SIHTAPHOTO AaHTUApPUAA |
JIMHENHOI0 OKTAJELeHWI—SIHTAPHOIO AaHTUAPHUAA WM CMECh PAa3BETBIEHHOIO OKTaJE€KAHUJI—
STHTAPHOT'O AHTUAPUJA U PA3BETBIECHHOIO OKTAELEHUI—SIHTAPHOIO aHTUAPUIA.

B omHOM W3 BapHaHTOB OCYIIECTBJIEHHUS] HACTOSLIETO M300pETeHUs, IO MEHbINEH Mepe,
OMH MOHO3aMEIIECHHbIA SHTAPHBIH aHTHAPUI TPEACTABIACT COOONW CMeCh HOHMII—THTAPHOTO
AQHTUPUIA U HOHEHWI—SIHTAPHOTO aHTUAPUAA.

Ecnu, no meHbluell Mepe, ONMH MOHO3aMEILIEHHBIN SHTAPHBIA aHTUAPUA MPENCTaBIISAET
co0oli cMech, 10 MEHbBIIEH Mepe, OTHOTO AJKHUJI-MOHO3aMEIIEHHOTO SIHTAPHOTO aHTUAPHUAA H,
[0 MEHBbUIEH Mepe, OAHOIO AaJKEHUJI-MOHO3aMEIEHHOrO SHTAPHOIO aHTUApPHUIA, MacCOBOE
OTHOLIEHHE MEXAy, MO MEHbIIEH Mepe, OAHMM AJKWI-MOHO3AaMELIEHHbIM sHTapPHBIM

AHTUAPUAOM H, IO MEHbIIIEH MEpPE, OAHUM AJIKCHHUII-MOHO3aMECIICHHBIM SSHTAPHBIM aHT'HAPUAOM
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Haxoxurcss B mpenenax mexay 90:10 m 10:90 (% wmacc/% wmacc). Hampumep, maccoBoe
OTHOLIEHHE MEXIy, [0 MeHbIIell Mepe, ONHHM AaJIKUJI-MOHO3aMELIEHHBIM SHTAPHBIM
AHTUIPUZIOM H, 110 MEHbLIEH Mepe, OHUM AJIKEHUJI-MOHO3aMEIeHHbIM SSHTAPHBIM aHTUAPUAOM
Haxonutcs B mpeaenax mexay 70:30 u 30:70 (% macc/% macc) unu B npenenax mexny 60:40 u
40:60.

HeoOs13aTenpHO, 1O MeHbIIEHl Mepe, OAWH MOHO3aMEIIEeHHBbIH SIHTAPHBIA AaHTHIAPUA
NOJIy4arOT B COYETAHUH, 110 MEHbILIEH Mepe, C OJHON MOHO3aMEILEHHON STHTApHOM KUCJIOTOW Ha
cranuu b) criocoba 1o HacTosImeMy H300pPETEHHUIO.

Od4eBUIHO, YTO BbIpaKEHHE "MO MEHbIIEH Mepe, ONHA" MOHO3aMEIIeHHas sHTapHas
KHCJIOTAa O3HAYAET, YTO Ha CTaauH b) crocoba mo HaCcTOsLEMY M300PETEHHIO MOYKHO TOJYYUTh
OJIMH WJIM HECKOJIbKO BHIOB MOHO3aMELIEHHOH SIHTAPHOI KHCIIOTBI.

CooTBeTCTBEHHO, HEOOXOIMMO OTMETUTh, YTO, IO MEHbIIeH Mepe, OJHa

)
MOHO3aMEIIeHHAs STHTApHAst KUCJIOTa MOXKET MPENCTaBIATh COOOH OAMH BUI MOHO3aMELIEHHOM
SIHTAPHOW KHUCIOTHI. AIIBTEPHATHUBHO, MO MeEHbIeH Mepe, OJHa MOHO3aMelleHHas sSHTapHas
KHCJIOTa MOJKET MPENCTAaBIATh COOOH CMeCh ABYX WJIH OoJiee BUJOB MOHO3aMEIEHHOH STHTapHOH
kucaoTel. Hampumep, mo MeHbledl Mepe, OjHA MOHO3aMellE€HHas SHTapHas KHUCIOTa MOXKET
MPEICTaBISITh COOON CMeCh IBYX WM TPeX BUAOB MOHO3AMELIEHHOW SHTAPHON KHCIIOTHI,
no00HO ABYM BHIaM MOHO3aMEIIEHHON STHTAPHON KUCIIOTHL.

B omHOM W3 BapHaHTOB OCYLIECTBIIEHHUS] HACTOALIETO M300pETeHUs, IO MEHbIIEH Mepe,
OJJHA MOHO3aMeIleHHAasl SHTapHas KUCJIOTa MPEACTaBiIseT cOOOM OAWH BHI MOHO3aMELIEHHOM
STHTAPHOW KHUCJIOTBIL.

OueBugHO, 4YTO, MO MEHbIIEH Mepe, OJHA MOHO3aMeElleHHas SHTapHas KHCIOTa
npencTaBisieT coOOi areHT Al MOBEPXHOCTHOH 0OpaOOTKM M COCTOUT U3 SIHTAPHOW KHCIIOTHI,
MOHO3aMELIEHHOM TPYINOi, BLIOPAHHOM U3 JIOOO0H JTMHEINHON, pa3BeTBICHHOM, anudaTuyeckoi
U LUKJIMYeCKOW TPYMIbI, coaepskaiueil obiiee konmu4ecTBo atoMoB yriepoaa ot C2 no C30 B
3aMeCTUTENE.

B omHOM M3 BapuaHTOB OCYLIECTBJIEHHS] HACTOSLIETO M300PETEHHUs, MO MEHbINEH Mepe,
OJlHA MOHO3aMeIlleHHasl SIHTapHasi KUCJIOTa COCTOUT U3 SIHTAPHOM KHCJIOTBI, MOHO3aMEIEHHOM
IPYIINON, BEIOPAHHOW W3 JIMHEHHOH, Pa3BETBICHHOW, aln(paTHYECKOH U LUKIMYECKON TPYIIIBL
conepskaniei odiee kKomrmuecTBO aToMOB yriepoaa ot C3 no C25 B 3amecturene. Hanpuwmep, mo
MeHbIlIel Mepe, OfHa MOHO3aMelLeHHAas sIHTapHasl KHUCJIOTa COCTOUT M3 SIHTAPHOM KUCIIOTBI,
MOHO3aMEIIEHHON TPYyNIod, BBIOPAHHOHW W3 JUHEHHOH, pa3BETBIIEHHOW, ajiu(aTHUeCKOd u
UKJIMYEeCKOH TPYIIbL, comepskameii odmee koaudecTBO aToMoB yriepoma ot C4 no C20 B
3aMeCTUTENE.

Ecnu, mo MeHblnel mMepe, OAWH MOHO3AMELICHHBIM SHTAPHBIA aHTMIAPUI MOJIYYaOT C
MOMOIIBIO, IO MEHbIIEH Mepe, OJHONH MOHO3aMEILIEHHOHN SIHTApHOW KHUCJIOThI Ha CTaguu b)
crioco0a, OYeBHAHO, YTO, IO MEHbIIEH Mepe, OAMH MOHO3aMEIEeHHbIN SHTApHBIA aHTUAPUA U,
IO MEHbIIEH Mepe, OJJHA MOHO3aMelleHHasl sSIHTapHas KUCJIOTa MOTYT COZAepKaTb OJMHAKOBBIE

HJIN Pa3JIMYHbIC 3aMECTUTECIIHN.
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B onHOM M3 BapHaHTOB OCYIIECTBJIEHUS! HACTOSIIETO M300pETEHNs, MOJIEKYJIa THTAPHOM
KUCJIOTBI, MO MEHbLIEH Mepe, OJHOM MOHO3aMELIEHHOW SHTAapHOM KHUCJIOTBI U MOJIEKYJia
SHTAPHOIO aHTUAPUIA, MO MEHbIIEH Mepe, OAHOIO MOHO3AMEIIEHHOrO SHTAPHOIO aHTUAPUIA
SBJIIIOTCSI MOHO3aMEIIEHHBIMUA OJHOW W TOH k€ IPYIION, BBIOpaHHOW n3 mo0O0# JHMHEHHOMH,
pa3BeTBIIEHHOH, anupaTHYecKOW W LUMKJINYECKOH TPYyMIbl, comepskameil ollmee KOJUYeCTBO
aromoB yrimepoma or C2 pmo C30, npenmoururensHo, ot C3 mo C25, a nHaubonee
npennoututenbHo, oT C4 no C20 B 3amecturerne.

Ecnu, nmo MeHblnell mMepe, OUH MOHO3aMEIIEHHbIH SIHTAPHbINA AHTUIPHUI TMOJYYalOT B
COYETaHUU, IO MEHbLIEH Mepe, C OOHONW MOHO3aMEIEHHON SHTapHON KUCJOTOW, MO MEHbLIEH
Mepe, OHa MOHO3aMellleHHas SIHTapHasi KUCJIOTa MPUCYTCTBYeT B KonudectBe <10% Mmomb 1o
OTHOLIEHHIO K OOLIel cyMMe MOJIeH, 10 MEeHbIIEH Mepe, OJHOTO MOHO3aMEIEHHOTO STHTAPHOTO
AHTUApUAA U, IO MEHBbLIEH Mepe, ONHON MOHO3aMEIIeHHON SIHTapHOW KUCIOThL. Hampumep, mo
MeHbIIIed Mepe, OHa MOHO3aMelleHHasl sIHTapHasl KUCJIOTa MPUCYTCTBYET B KojuuecTse <5%
MOJIb, TIPEANOUTHTENbHO, <2,5% MoJb, a HaumOojee NPeArnouTUTeNbHO, <1% Momb, MO
OTHOLIEHUIO K CYMM€ MOJIEH, MO MEHbUIEH Mepe, ONHOrO MOHO3aMELIEHHOTO SIHTAPHOrO
AQHTUAPHUJA U, IO MEHbIIEH Mepe, OAHON MOHO3aMEIIEeHHON SHTAPHON KUCIIOTBHI.

B omHOM W3 BapuaHTOB OCYLIECTBIIEHHS] HACTOALIETO M300PETEeHHUs, M0 MEHbINEH Mepe,
OIVH MOHO3AMEILECHHBIA SHTAPHBIA AHTUAPHUI M, IO MEHbIIEH Mepe, OJHAa MOHO3aMELIeHHas
STHTapHAasi KUCJIOTA MOJTy4ar0TCsi Ha cTaanu b) crocoda.

Ecnu, mo MeHblnel mepe, OAMH MOHO3aMELIEHHBIM STHTAPHBIA aHTUAPUI MOJY4YaroT B
COYETAaHHH, 10 MEHbIIEH Mepe, C ONHONW MOHO3aMELIEHHOW STHTAPHOW KUCJIOTOHN Ha CTaauu b)
crocoba, Mo MeHbILIeH Mepe, OJUH MOHO3aMEINEHHBIN STHTAPHbIA aHTUAPHUI U, [0 MEHbLIEH
Mepe, OJHA MOHO3aMEILeHHAas! SIHTapHasl KUCJIOTA MPEAIIOUYTUTENILHO MOJYYar0TCsl KAK CMECh.

Jnsg DOCTHXKEHMs yJIyYIIEHHOM TEKy4eCTH TOTOBOrO NPOAYKTAa W €ro yJydlIeHHOH
OUCTIEPTUPYEMOCTH B MOJUMEPHON MaTpULEe MOJUMEPHONH KOMITIO3ULIMM, OYEBUIHO, YTO, IO
MEHbLIeH Mepe, OIMH MOHO3aMEIEeHHbIN STHTAPHBIA aHTHAPH] MOJNYYarOT B OOIIEM KOJHYECTBE
or 0,1 mo 3% macc, Mo OTHOIIEHHIO K OOIIel Cyxoil macce, MO MEHbIIEW Mepe, OXHOrO
MarepHalia HalOJHHUTES, COAepIKaLIero KapOoHaT KaJbLIUs.

Hanpumep, no MeHb1eil Mepe, OIMH MOHO3aMELIEHHBIN SHTAPHBIN aHTUAPUA MOIYYar0T
B kojmmuectse oT 0,1 1o 2,5% macc, npennodrutenbHo, B koudectse oT 0,2 1o 2% macc, bosee
npeanouTuTeNbHo, B kommudectBe OT 0,3 nmo 1,5% wmacc, eme Oojiee MpenmnoYTHTENHHO, B
koymuectBe oT 0,3 no 1% macc, a HauboJee mpeAnoYTUTENBHO, B KomudecTtBe OoT 0,3 mo 0,8%
MacC TO OTHOWIEHWIO K oOmeil Ccyxod macce, MO MEHBbIIEH Mepe, OJHOro MaTepuaja
HATIOJIHUTEIS, COIEPIKAIIero KapOOHAT KaJIbIIUs.

Ecnu, mo MeHblnel mMepe, OAMH MOHO3aMEILUEHHBIM STHTAPHBIA aHTUAPUI MOJY4YaroT B
COYETaHHH, 10 MEHbIIEH Mepe, ¢ OAHOW MOHO3AMEIIEHHOW STHTAPHON KHUCJIOTON Ha CTaauu b)
crioco0a, 1Mo MeHbIIEl Mepe, OJMH MOHO3aMeIEeHHbIN SIHTAPHBIN aHTUAPUA U HEOOs3aTEIbHO, 110
MEHbILIEH Mepe, OJHAa MOHO3aMEILIECHHAsl sTHTapHAsi KHUCJIOTAa MPEANOYTUTENIBHO IMOIYy4YarTCs B
obmem kxommdectse ot 0,1 mo 3% wmacc, mpemnoututensHo, ot 0,1 mo 2,5% wmacc, Gonee

npennoututenbHo, oT 0,2 no 2% wmacc, eme Oonee npeanoururenbHo, ot 0,3 mo 1,5% wmacc,
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naxke Oosee mpenmourutenpHo, oT 0,3 o 1% macc, a Haubonee mpenmnodtutenbHo, ot 0,3 1o
0,8% wmacc mo OTHOIICHHIO K OOmell Cyxoll macce, MO MeHbIIeH Mepe, OAHOrO Marepuaia
HAIIOJIHUTEIIS, COIePIKAIero KapOOHAT KaJbIUs.

B pomonHeHune Kk 3TOMy WM albT€PHATHUBHO, IO MEHbLIEH Mepe, OAMH
MOHO3aMEILIEHHbIN SHTApHBIA AHTUAPUA U HEOoOs3aTeNbHO, IO MEHbLIEH Mepe, OJHa
MOHO3aMeIlleHHasl SIHTapHas KUCJIOTAa IO HACTOSALIeMY HW300PETeHUIO MPEIOYTUTEIbHO
HOJIy4YarOTCs B TAaKOM KOJHMYECTBE, YTO OOIIasi Macca yKa3aHHOIO, IO MEHBIIEH Mepe, OIHOTro
MOHO3aMEIIEHHOTO SIHTAPHOTO aHTUAPHIA W HeOoOs3aTeNbHON, MO MEHbIIeH Mepe, OIHOM
MOHO3aMELIEHHON SIHTAPHON KHUCJIOThI HA MOBEPXHOCTH, M0 MEHBIIEH Mepe, OAHOrO Marepuala
HATIOJIHUTENIS, COAepIKalero kKapOoHaT KaJbLUsi, MEHbLIE 5 MI/M%, IO MeHbLei Mepe, OHOTO
MaTepHalia HaloJHHUTES, COAepIKalero kKapOoHaT KaJbLKs, TIOJTYYEHHOTO Ha CTaIUH ).

B omHOM W3 BapuaHTOB OCYINECTBJIEHHS] HACTOSALIETO M300PETEHHUs, IO MEHbIIEH Mepe,
OWH MOHO3aMEINEHHBIH SIHTAPHBI AaHTMAPUA M HeoOsi3aTenbHas, MO MEHbIIEH Mepe, OIHa
MOHO3aMEIIeHHAsl SHTApHAas KHUCJIOTAa [0 HACTOALIEMY H300PETEeHHI0 MPENINOYTHTEIBHO
NOJIYYAKOTCS B TAKOM KOJMYECTBE, YTO OO0INasi Macca yKa3aHHOTO, N0 MEHbIIEH Mepe, OJHOTrO
MOHO3aMEILIEHHOTO SHTAPHOTO AHTUAPUAA M MOHO3aMEIIEHHOW SIHTAPHOW KHCIIOTHI H/HIIH
COJIEBOTO MpoAyKkTa (IMPOAYKTOB) MX PEAKIMU HA TOBEPXHOCTH, IO MEHbIIEH Mepe, OTHOro
MarepHuajia HarOJHUTENs, COAepIKallero KapOOHAT KajbIus, MeHbIe 4,5 mr/M’, a HanGosee
MPEANOYTUTENBHO, MeHblIe 4,0 MF/MZ, [0 MEHbLIEH Mepe, ONHOrO Marepuaja HAMOJHUTENs,
cozepKaliero kKapooHaT KaJbLHst, TOJYYEHHOrO Ha CTa/IuH a).

Hanpumep, mo wmenpliendn Mepe, OAWH MOHO3AMEIUECHHBIA SIHTAPHBIA AaHTHAPUL U
HeoOs13aTeNbHO, 110 MEHbIIEH Mepe, OJHA MOHO3aMelleHHas sSIHTapHasl KUCJIOTA 110 HACTOSIIEMY
M300pETeHUI0 TPENNOYTUTENPHO IOJNYYalOTCs B TAaKOM KOJIMYECTBE, 4TO OOIias macca, IO
MEHbLIEH Mepe, OJHOrO MOHO3aMEINEHHOTO SHTAPHOTO AaHTHAPUAA M HeoOsA3aTeNbHOH, IO
MEHbIIEH Mepe, OAHOW MOHO3AMEIIEHHOW SHTAPHOMW KHUCJIOThI Ha MOBEPXHOCTU MPOAYKTA
OBEPXHOCTHO—0OPAbOTAHHOrO MaTepHaia HAMONHUTENs cocTasnser ot 0,1 1o 5 mr/m’, Gosee
npeanoyTuTenbHo, ot 0,2 mo 4 Mr/M%, a Haubosee MpeAnoYTuTeabHO, oT 1 no 4 Mr/M’, TIO
MEHbIIEH Mepe, OIHOrO0 Marepuaja HamoJHUTENs, CONepKallero KapOOHAT —KajbLus,
MOJYYEHHOTO Ha CTaJUU a).

B nomonHeHHe K 3TOMy HJIM albTEPHATUBHO, HEOOXOIUMO OTMETHTD, YTO, IO MEHbIIEH
Mepe, OIUH MOHO3aMEIEHHBIH SIHTApHBIA AHTHAPHUI CO CTaguu b) u HeoOsi3aTenbHAas, MO
MEHBILIEH Mepe, OJHa MOHO3aMEILIeHHAs SHTApHAs KHUCIOTa Crnocoda Mo HACTOSIEMY
H300pETEHHIO MONMYYAIOTCS B PACIUIABICHHOM WM JKUAKOM COCTOSIHHH, TO €CTh, YKa3aHHBIMH, 110
MEHbLIEH Mepe, ONMH MOHO3aMEIIEHHbIN SHTAPHbIA aHTUAPUA, U HEOOA3aTENbHO, IO MEHbIIEH
Mepe, OAHAa MOHO3aMELIEHHAs SIHTapHas KUCJIOTA, OTJUYAKTCA BA3KOCTbIO MeHble 500,
npeanouYTuTeNnsHo, MeHbIne 2500, Oonee npennoututensHo, Menbie 1000 mIla-cek, a Hanbonee
npeanoututensHo, Menblie S00 mllarcex mpu +20°C (£2°C), mpu U3MEPEHUH C TOMOLIBIO
COOTBETCTBYIOLIEro obopynosanusi, Harpumep, Physica MCR 300 Rheometer (Paar Physica),
cHaOxeHHoro m3MepurenbHoi suerikoit TEZ 150 P-C u cucremoii uzmepenust CC 28,7 npu

cKOpoCTH ¢zBrra 5 cex | u mpu +20°C (£2°C).



32

XapakTepus3alys CTaauu C)I NOJIYYCHUE CMECHU aJ'II/Id)aTI/ILIeCKI/IX JINHENHBIX WU

Pa3BETBJIICHHBIX KaD6OHOBbIX KHUCJIOT, CoJiep Kalel CTeapUHOBYIO KHCIIOTY,

CornmacHo craguu c) cnocoba MO HACTOSIIEMy HW300PETEeHUIO IOydaeTcs CMecCh
annpaTUUECKUX JIMHEHHBIX WJIM  Pa3BETBJIEHHBIX KapOOHOBBIX KHCJIOT, COAeprKalas
CTEApUHOBYIO KHCJIOTY B KOJMYECTBE, 10 MeHbIuei mepe, 10,0% macc, o OTHOIEHHIO K oOrein
Macce CMeCH, W OJHy WIM HECKOJbKO HACBIIIEHHbIX aN(paTHdecKnX JUHEHHBIX WIN
Pa3BeTBIEHHBIX KAPOOHOBBIX KUCJIOT, COAEpIKAIUX 0o0lIee KOJMYeCTBO aTOMOB yriepoaa ot C8
no C24.

Tepmun "cmech" anmudaTudeckux JUHEHHBIX WA PA3BETBJICHHBIX KAPOOHOBBIX KHCJIOT
O3HAYaeT, YTO Ha CTAagUU C) MO HACTOALIEMY HW300pPETEHHIO TOJy4alT 1Be wWin Oojee
ann(paTUUECKUX JTUHEWHBIX WM PAa3BETBJIEHHBIX KapOOHOBBIX KUCIIOT, NMPH YCJIOBHH, YTO OJHA
u3 ByX Wi Oosee anudaTHdecKux JTHHEWHBIX WM Pa3BETBICHHBIX KapOOHOBBIX KHUCJIOT
NPEACTaBIsIeT COOOH CTEapUHOBYIO KHCIOTY. lIpeanodrurenbHO, CMeCh CONEPIKUT TPH HIIH
Ooree, HarIpUMep, TPH WIHM YEThIPE, WU MATh aTU(ATHUECKUX JIMHEWHBIX MU Pa3BETBICHHBIX
KapOOHOBBIX KHCJIOT, IPU YCJIOBHH, YTO OAHA M3 Tpex wWiH Oonee anndaTudeckux JHMHEHHBIX
WM Pa3BETBJIICHHBIX KAPOOHOBBIX KHCIIOT MPEACTABISAET COOOH CTEAPUHOBYIO KHCIIOTY.

KoHkperHo 0OHapyX€HO, YTO TOBEPXHOCTHast oOpaboTka Marepwaia HAIMOJHHUTEIS,
coziep Kalero KapOoHaT KaJblHsl, MOHO3AMEIIEHHBIM STHTAPHBIM aHTUAPUIOM (aHTHAPUAAMH) U
cMechbl0 anu(paTHUECKUX JHMHEHHBIX WIH PAa3BETBICHHBIX KapOOHOBBIX KHCJIOT, COAEpsKaruei
CTEAPHHOBYIO KUCJIOTY, SIBJISIETCSI NMPEMMYLIECTBEHHOW Ui YIyYLIEHUs TeKy4eCTH MaTepHuaia
HATIOJIHUTENS, COAeprKallero kKapOOHAT KajblMs, MO CPABHEHUIO C MaTepUajioM, KOTOPBIH
MOBEPXHOCTHO  00pabaThIBalOT  TOJBKO  MOHO3AMEIIEHHBIM  STHTAPHBIM  AHTUAPUIOM
(anrupgpunamm), TO ectb 0Oe3 cmecH anupaTHYECKUX JIMHEHHBIX WJIM Pa3BETBIEHHBIX
KapOOHOBBIX KHCJIOT, COZAEp’Kalled CTEeapHHOBYIO KUCJIOTY. JIOMOJHUTENBHOE NMPEeUMYIIEeCTBO
3aKJIIOYAETCS B TOM, YTO YJIy4ILIAEeTCsl AUCMIEPrUPOBaHKE MOJYYEHHOTO B pe3yJIbTaTe NMPOAyKTa B
MOJIMMEPHON MaTpulie B MOJMMEPHON KOMIO3ULUU MO CPABHEHUID C MaTEpPHAIOM, KOTOPBIH
MOBEPXHOCTHO  O0OpabaThIBAlOT  TOJBKO  MOHO3AMELICHHBIM  STHTAPHBIM  AHTUAPUAOM
(aarugpungamu), TO ecTb 0Oe3 cMmecu anu(paTUYECKUX JIMHEHHBIX WM Pa3BETBICHHBIX
KapOOHOBBIX KHCIIOT, COAEPIKAIIeH CTEAPHHOBYIO KHCIIOTY.

Takum oOpazoM, OTHO U3 TPeOOBAHHUI HACTOSIIETO U300PETEHUSs, 3aKJTFOUAETCS B TOM,
yToOBl Ha CTaaAuU C) ObLIa MOJyYeHa CMeCh aMU(aTUUYECKUX JIMHEHHBIX WM Pa3BETBICHHBIX
KapOOHOBBIX KHCIOT. KOHKpeTHO OOHapy»KeHO, YTO CMeCh adu(paTHYeCKUX JHHEHHBIX I
Pa3BETBIIEHHBIX KapOOHOBBIX KHCJIOT, COJAEp’Kallas CTEAPUHOBYK) KHCIOTY, SIBJISIETCS
MPEUMYIIeCTBEHHOM ISl LeJiel HaCTOSIIero n300peTeHusl.

Takum oOpa3oM, OZHO M3 KOHKPETHBIX TpeOOBAaHUI HACTOALIET0 H300pPETeHUs
3aKJIFOYAETCS B TOM, YTOOBI CMECh aU(paTUIECKIX JIMHEHHBIX MIIH PA3BETBICHHBIX KapOOHOBBIX
KHUCJIOT, COAeprKajia CTEapUHOBYHO KHUCJIOTY B KOJMYECTBE, MO MeHblneil mepe, 10,0% wmacc,
Hanpumep, ot 10,0 mo 98,0% macc, Mo OTHOIIEHHIO K O0Iel Macce CMeCH, U 9TOObI OHA WJIH
HECKOJIbKO JIOTIOJIHUTENBHBIX HACBIIIEHHBIX aMu(paTUYeCKUX JHUHEHHBIX WM Pa3BETBJIEHHBIX

KapOOHOBBIX KUCIIOT, Coleprkajia odiee KOJIMYecTBO aToMOB yriepoaa ot C8 no C24.
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B omHOM U3 BapuUaHTOB OCYIIECTBJEHHUS, CMeCh aMH(PaTHUECKUX JIMHEWHBIX WITU
Pa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT COAEPKUT CTEAPUHOBYIO KHUCJIOTY B KOJIMYECTBE, IIO
Menblueir Mepe, 20,0% wmacc, Hampumep, ot 20,0 mo 98,0% wmacc, MpeanoYTUTENHHO, IO
meHbIei mepe, 30,0% wmace, Hanpumep, ot 30,0 no 98,0% macc, Oosiee mPeaNnOUTUTENBHO, 110
Mmenblieit mepe, 40,0% macc, Hanpumep, ot 40,0 1o 98,0% macc, a HauboJiee MPEANnOUTHTEIBHO,
no MmeHbluei mepe, 50% macc, Hanpumep, ot 50,0 mo 98,0% macc, Mo OTHOLIEHUIO K OOILIei
Macce CMEeCHM W OJHAa WJIM HECKOJbKO JOIMOJHUTENbHBIX HACHIIIEHHBIX adr(aTuyeckux
JUHEMHBIX WJIM Pa3BETBJICHHBIX KapOOHOBBIX KHCJIOT, COmep:KaT oOllee KOJUYECTBO aTOMOB
yraepoga ot C8 nmo (C24. CoOTBETCTBEHHO, CMECh COMEPKUT OAHY WJIH HECKOJbKO
JOTIOJTHUTEIbHBIX HACBIIEHHBIX aNU(pATUYECKUX JIMHEWHBIX WJIM Pa3BETBJIIEHHBIX KapOOHOBBIX
KHCJIOT, conepskammx olmiee Konu4ecTBO atoMmoB yriepoma or C8 mo C24, B konuyecTse
paBHoM min MenbineM 90,0% wmacc, Hampumep, ot 2,0 mo 90,0% wmacc, mpenmoyYTUTENBHO,
pasHOM uin MeHbIneM 80,0% wmacc, Hanpumep, ot 2,0 o 80,0% macc, 6oJee MpeAnOYTHTETHHO,
paBHoM wiu MeHbimeM 70,0% wmacc, Hampumep, ot 2,0 mo 70,0% wmacc, eme Oonee
MPEeANOYTUTENBHO, paBHOM Wi MeHbineMm 60,0% wmacc, manpumep, ot 2,0 mo 60,0% wmacc, a
HauboJiee MPEeNnoYTHTEIBHO, paBHOM i MeHbimeM 50,0% mace, Hampumep, ot 2,0 no 50,0%
Macc, 1O OTHOIIEHHIO K 00IIel Macce CMECH.

OdeBUIHO, YTO OJHA WJIM HECKOJIBKO JOTOJHUTEBHBIX HACBHIIEHHBIX alu(aTHIECKUX
JUHEWHBIX WJIA Pa3BETBJICHHBIX KAPOOHOBBIX KUCIIOT JJISI CMECH alr(aTHIECKUX JTHHEHHBIX HJIH
pPa3BETBJICHHBIX KapOOHOBBIX KHCJIOT B 3HAYEHHUH IO HACTOSIIEMY W300PETEHHI0 MOTYT
BBIOMPAThCST W3 OJHOM WM HECKOJbKHUX TPSMOILEIHBIX, Pa3BETBICHHBIX, HACBIIEHHBIX,
HEHACBHIIICHHBIX W/WIH AJIULUKINYeCKUX KapOOHOBBIX KHCIOT. IIpenamodrurenpHO, OqHA WM
HECKOJIbKO JTOTIOJTHUTEIbHBIX HACBIIICHHBIX aNu(aTUYeCKUX JIMHEWHBIX MM Pa3BETBJICHHBIX
KapOOHOBBIX KHCJIOT Uil CMECH aju(aTuvecKux JUHEHHBIX WJIM Pa3BETBJIEHHBIX KapOOHOBBIX
KHUCJIOT TPEACTaBJSIIOT CO00H MOHOKapOOHOBBIE KHCJIOTBI, TO €CTh OIHA WJIM HECKOJBKO
JOTIOJTHUTEIbHBIX ~ aTU(paTHUECKUX JIMHEHHBIX WM Pa3BETBICHHBIX KapOOHOBBIX KHCJIOT
OTJIMYAIOTCS T€M, YTO MPUCYTCTBYET OJHA KapOOKCHIIbHAS Tpymra. YKa3aHHas KapOOKCUJIbHASI
rpyInma HaXOIUTCSl Ha KOHLIE YIIIEPOIHOTO KapKaca.

Takum 00Opa3oM, CMeCh HACBIIEHHBIX ANMU(ATUYECKUX JIMHEWHBIX WA Pa3BETBJIEHHBIX
KapOOHOBBIX KHCJIOT CO CTaJUU C) COAEPKUT CTEAPUHOBYIO KHCJIOTY M OIHY WJIM HECKOJBKO
JOTIOJTHUTEIbHBIX HACBIIEHHBIX an(aTUYeCKUX JIMHEWHBIX WM Pa3BETBJIIEHHBIX KapOOHOBBIX
KHCJIOT, COAep KaIIuxX olInee KOJIM4ecTBO aToMOB yriepona ot C8 no C24. IlpenmodruresbHo,
CMECh HACBIIIEHHBbIX aTU()ATHYECKUX JTUHEHHBIX WM PA3BETBJIEHHBIX KapOOHOBBIX KHCIOT CO
CTalMl C) CONEPKUT CTEAPUHOBYKD KHCJIOTYy W OOHY WJIH HECKOJIbKO JOTOJTHUTEIHHBIX
HACBIIICHHBIX  alM(AaTUYECKNX JIMHEWHBIX WM  PAa3BETBJICHHBIX KApOOHOBBIX  KHUCJIOT,
conepskammx odIIee KOJIM4ecTBO aToMoB yriepona ot C8 go €22, Goyee MpeArnovTUTEIBHO, OT
C10 mo C22, eme Oonee npenmnourutenbHo, oT C12 no C20, a Haubosee NMPEANnoOYTUTENHHO, OT
C14 no C20,

B omHOM M3 BapHaHTOB OCYINECTBJICHHS HACTOSIIETO N300PETEHHSI, OMHY WJIH HECKOJIBKO

JOINIOJIHUTECIJIbHBIX HACBIICHHBIX a.]'II/I(baTI/ILIeCKI/IX JIMHEUHBIX WJIN Pa3BETBICHHBIX Kap6OHOBbIX
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KHCJIOT I CMeCH aiu(aTH4ecKuX JMHEWHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX KHCJIOT
BBIOMPAIOT U3 HACBILICHHBIX HEPA3BETBJIICHHBIX KaPOOHOBBIX KHUCJIOT, TO €CTh, TAK CKa3aTb OIHY
WIA  HECKOJbKO  JIOTIOJHUTENIbHBIX  HACBIIICHHBIX  alu(aTUUYeCKUX  JIMHEWHBIX  WJIH
Pa3BETBJICHHBIX KaPOOHOBBIX KHCIIOT It CMECH an()aTUIECKUX JTMHEHHBIX WIH Pa3BETBICHHBIX
KapOOHOBBIX KUCJIOT MPEANOYTUTENEHO BHIOMPAIOT M3 IPYIIbI KAPOOHOBBIX KHUCIIOT, COCTOSIIEH
U3 OKTAHOBOHM KHUCJIOTBI, HOHAHOBOM KHCJIOTBI, AEKAHOBON KHUCJIOTBI, YHAEKAHOBON KHUCIOTBI,
JAYPUHOBON KHUCJIOTHI, TPUIEKAHOBON KHUCJIOTBHI, MHUPUCTUHOBON KHUCJOTBI, NEHTAACKAHOBOMN
KHUCJIOTBI, TaJbMUTHHOBON KHCJOTBI, TI'eNTageKaHOBOW KHCJIOTHI, HOHAJIEKAHOBOW KHCJIOTHI,
apaxUIMHOBON KHCJOTBI, TEHAHKO3aHOBOW KHCJIOThI, OEreHOBOW KHCJIOTBHI, TPUKO3aHOM
KHUCJIOTBI, TUTHOLIEPUHOBOM KUCJIOTHI U HX CMECEH.

B npyrom BapuaHTe OCYIIECTBJIIEHUs HACTOSIIErO M300pETEHUS, OOHY WJIM HECKOJBKO
JOTIOJTHUTEIbHBIX HACBHIIEHHBIX aNMu(paTUYECKUX JIMHEWHBIX WA Pa3BETBJIEHHBIX KapOOHOBBIX
KHCJIOT JJIsi cMecH anu(aTU4ecKuX JIMHEWHBIX WM DPa3BETBJICHHBIX KapOOHOBBIX KHCJIOT
BBIOMPAIOT U3 IPYIIbI, BKIFOYAOMIEH OKTAHOBYIO KUCJIOTY, JE€KAHOBYIO KUCJIOTY, JIAYPUHOBYIO
KHUCJIOTY, MUPUCTUHOBYIO) KHUCJIOTY, MAJbMHUTHHOBYIO KHUCJIOTY, apaxUAWHOBYIO KHCJIOTY M HUX
cmecu. llpenmodrurenbHO, OOHY WM  HECKOJBKO  JIOTOJHHUTENIbHBIX  HACBIIIEHHBIX
anuaTHYecKuX JIMHEWHBIX WJU  PAa3BETBJICHHBIX KAapOOHOBBIX KHUCJIOT JUIsI  CMECH
anuaTHIecKuX JIMHEHHBIX WJIH PA3BETBJICHHBIX KapOOHOBBIX KHUCJOT BBIOMPAIOT W3 TPYIIIHI,
BKJIFOYAOIIEN MUPUCTHHOBYIO KUCJIOTY, MAJIbMUTHHOBYIO KHUCJIOTY U UX CMECH.

B omHOM u©3 BapuUaHTOB OCYLIECTBJICHUS, CMECh HACBIIIEHHBIX aTU(PaATHISCKUX
JUHEWHBIX WM Pa3BETBJICHHBIX KaPOOHOBBIX KHUCJIOT CO CTAAUH C) COAEPKUT CTEAPUHOBYIO
KHUCJIOTY M OJHY WJIM HECKOJIbKO JOTIOJHUTENIbHBIX HACBIIEHHBIX aTu()aTUYeCKUX JIMHEHHBIX
WA Pa3BETBJICHHBIX KapOOHOBBIX KHCJIOT, BBIOPAHHBIX W3 TPYIIIbI, BKJIOYAIOIIEH OKTAaHOBYIO
KUCJIOTY, JI€KAHOBYIO  KHUCJIOTY, JIAaypUHOBYIO  KHUCJIOTY, MHPHUCTHHOBYIO  KHCJOTY,
MaJbMUTHHOBYIO KHUCJIOTY, apaxUAUHOBYIO KHCIOTY M uX cMmecu. lIpenmoururenpHo, cmech
HACBILIEHHBIX aN(ATHYECKUX JIMHEHHBIX MM PAa3BETBJIEHHBIX KapOOHOBBIX KHCJIOT CO CTaJHU
C) COOEPKUT CTEAPUHOBYHO KHCIOTY M OIHY MJIH HECKOJBbKO JOIMOJIHUTENbHBIX HACBIIIEHHBIX
anuaTHYecKuX JIMHEHHBIX WM Pa3BETBICHHBIX KAPOOHOBBIX KHCJIOT, BHIOPAHHBIX M3 TPYIIIIHI,
BKJTFOYAO I MUPUCTHHOBYIO KUCJIOTY, MAJIbMUTHHOBYIO KUCJIOTY U HX CMECH.

Ecnu cmech HachIEeHHBIX amu(paTHYeCKUX JTUHEHHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX
KHCJIOT CO CTaJINH C) CONEPKUT CTEAPUHOBYIO KHCIIOTY M OHY WJIH HECKOJIBKO JOTIOTHUTETHHBIX
HACBIIICHHBIX ~ aM(AaTUYECKUX JIMHEWHBIX WJIU  Pa3BETBJCHHBIX KApOOHOBBIX  KHUCIOT,
BBIOPAHHBIX M3 TPYIIIBI, BKIIOYAKOIIEH MUPHCTUHOBYIO KUCIIOTY, MAJIbMUTHHOBYIO KUCJIOTY U UX
CMECH, OYEBHUIHO, YTO CMECh COMEPKHUT CTEAPUHOBYIO KHUCJIOTY U MHUPHUCTUHOBYIO KHCIIOTY
W/ TaJTbMHUTHHOBYEO KHCJIOTY B KOJNMYECTBE, IO MeHbled wMepe, 60,0% wmacc,
MPEINOYTUTENIbHO, MO MeHblnei mepe, 70,0% wmacc, Oonee MpenmnouTUTENBbHO, 1O MEHbINEH
mepe, 80,0% macc, a HauboJjee IPeANnoYTHTENbHO, IO MeHbInel Mepe, 90% macc, Hampumep, OT
90,0 mo 99,0% macc, Mo OTHOIIEHHIO K 00Iel Macce cMecH. Takum 0O6pa3om, He UCKIIFOUEHO TO,
YTO CMECh HACBIIECHHBIX aAN(ATUIECKUX JIMHEHHBIX WM PA3BETBIECHHBIX KapOOHOBBIX KHUCJIOT

CO CTaguM C) CONEP)KUT MIOMOJHHUTEIBHYIO HACBHILIEHHYIO alu(aTHYeCKyr JHUHEHHYI WIN
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Pa3BETBICHHYIO KapOOHOBYIO KHCIOTY (KHUCJIOTHI) B MAaJIbIX KOJUYECTBAX, TO €CTh KaxKAas
NOTIOJTHUTEIbHAST HACBIIIeHHasT anudarnyueckass JUHEHHash WM pa3BeTBJICHHAs KapOOHOBas
KHCJIOTAa TPUCYTCTBYET B CMeCH B KOJWYeCTBe, He mpesblmaromem 3,0% wmacc,
MPEONOUTUTENIbHO, He mpesbimamomeM 2,0% wacc, a HauOojiee TMPEeNroYTUTENbHO, He
npesbinatomem 1,0% mace, o OTHOIIEHUIO K 00LIel Macce CMeCH.

JInst AOCTUKEHMs YJYUIIEHHONW TEKy4YeCTH TOTOBOrO NPOAYKTAa U €ro yJy4IIeHHOTO
OUCTIEPTUPOBAHUs B IMOJMMEPHON MaTpuLe MOJUMEPHOM KOMMIO3ULIMH, OYEBUAHO, UYTO CMECh
HACBILIIEHHBIX aN(ATHIECKUX JIMHEHHBIX MM PAa3BETBJIEHHBIX KapOOHOBBIX KHCJIOT CO CTaJHU
), comeprkalnasi CTEAPUHOBYIO KHCJIOTY W OJIHY HJIM HECKOJIBKO HACBIIIEHHBIX aau(aTHuecKux
JIUHEMHBIX UJIU PA3BETBJIEHHBIX KapOOHOBBIX KHUCJOT, COAEPIKAIINX OOIlee KOJUYECTBO aTOMOB
yraepona ot C8 no C24, nony4yarot B obmmem kojaudectse ot 0,1 10 3% Macc, Mo OTHOIIEHUIO K
olmieil Cyxoil Macce, O MEHbIIEH Mepe, OJHOrO MaTepuajia HAIMOJNHUTENS, COMEPKAIIEero
KapOOHAT KaJTbLIUSL.

Hampumep, cmech HACBHIIIEHHbIX adu(paTHUECKUX JIMHEHHBIX WA Pa3BETBICHHBIX
KapOOHOBBIX KHCIIOT CO CTaJUU C), COAEPKAINAsi CTEAPUHOBYIO KHUCJIOTY U OHY HJIH HECKOJIBKO
JOTIOJTHUTEIPHBIX HACBHIIEHHBIX aTU(ATUIECKUX JIMHEHHBIX HJIA Pa3BETBICHHBIX KapOOHOBBIX
KHCJIOT, coaepKamux olmee KoJu4ecTBO atoMoB yriepoma or C8 mo C24, mony4aroT B
kosuectse ot 0,1 mo 2,5% macc, npeanoyrurensHo, B kKomudectBe oT 0,2 no 2% mace, bonee
npennouTuTeNibHo, B kommuectBe OT 0,3 nmo 1,5% wmacc, eme Oojiee NMPEenrnoOYTHTENHHO, B
kosmuectse ot 0,3 no 1% macc, a Haubomnee nmpeanodYTUTeNpHO, B Komudectse oT 0,3 mo 0,8%
Macc, IO OTHOIIGHHIO K OOmel cyxoli Macce, MO MEHbIIEH Mepe, ONHOrO MaTepuaja
HAIIOJIHUTEIS, COIePIKAIero KapOOHAT KasbIus.

B nomonHeHne kK 3TOMy MM ajJbTEPHATUBHO, CMECh HACBHIIIEHHBIX anu(aTHYecKux
JIMHEWHBIX WU PA3BETBJICHHBIX KAPOOHOBBIX KHCJIOT CO CTaUU C) MPEATIOYTUTENIEHO MONYYar0T
B TaKOM KOJIMYECTBE, YTO OO0INas Macca YKa3aHHOW CMECH HACBIIIEHHBIX aar(aTuyeckux
JUHEMHBIX WJIM Pa3BETBICHHBIX KapOOHOBBIX KUCJIOT, COAep Kalled CTEapUHOBYIO KUCJIOTY U
OIHY WJH HECKOJbKO JOIOJHUTEIbHBIX HACBIIEHHBIX aJu(paTHUYeCKUX JUHEHHBIX WU
Pa3BETBIEHHBIX KAPOOHOBBIX KHUCJIOT, CONEPIKALINX O0IIee KOJMYeCTBO aTOMOB yriiepona ot C8
1o C24 w/unu coneBoil NpoAYKT (MPOAYKTHI) UX PEAKIIMH, Ha TIOBEPXHOCTH, [0 MEHbINEH Mepe,
OITHOTO MaTepuajia HAMOJHUTENS, COAep Kallero KapOOHAT KaiblHs, MEHbIIEe 5 MI/M?, 110
MEHBIIeH Mepe, OTHOrO MaTepuajia HAIMOJHUTENS, COomepikamero kapOOHAT —KalibIus,
MOJY4YEHHOrO Ha CTaJUU a).

B onHOM 13 BapMaHTOB OCYIIECTBJICHUS HACTOSIIErO N300PETeHMsI, CMECh HACBIIICHHBIX
anuaTHUeCKNX JTUHEHHBIX WU PA3BETBJICHHBIX KAPOOHOBBIX KUCJIOT CO CTAIUH C), COAEpIKaIasi
CTEapUHOBYIO KHUCJIOTY U OJIHY WJIH HECKOJIbKO JOTOTHUTEIBHBIX HACHIIEHHBIX aTi()aTHIeCKuX
JUHEWHBIX WU PA3BETBJICHHBIX KapOOHOBBIX KHUCJOT, COAEPIKAIINX OOIIee KOJUIeCTBO aTOMOB
yraepona ot C8 mo C24, npeAnoYTHTEIHHO MOJYYa0T B TAKOM KOJIMYECTBE, YTO O0IIasi Macca
YKa3aHHON CMEeCH HACBIIIEHHBIX alM(aTUYeCKUX JIMHEHHBIX WU Pa3BETBICHHBIX KapOOHOBBIX
KHCJIOT W/WJIK COJIEBOrO MPOAYKTa (MPOAYKTOB) MX PEAKIMHU HAa TMOBEPXHOCTH, MO MEHbLIEH

Mepe, OJHOrO MaTepHasa HAMOTHHTENTs, CONEPKAIEro KapOoHaT KambIis, MeHbIne 4,5 Mr/M’, a
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Hauboyiee MPEANOYTHTENbHO, MeHbine 4,0 MF/MZ, [0 MEHbIIEW Mepe, ONHOr0 Mmarepuaia
HATIOJTHUTEJIS, COAEPIKaIIero KapOOHAT KaJIbIIHs, MOJTYYSHHOTO Ha CTAIHH ).

Hampumep, cmech HAaCBIIIEHHbIX adu(aTHUECKUX JIMHEHHBIX WJIA Pa3BETBICHHBIX
KapOOHOBBIX KHCJIOT CO CTAAWH C) MPEANOYTUTEBHO MOJIyYalOT B TAKOM KOJHYECTBE, UTO
o01as Macca CMECH HACHIIIEHHBIX aTU(paTUYECKUX JTMHEHHBIX WM Pa3BETBICHHBIX KapOOHOBBIX
KHUCJIOT W/WJIK COJIEBOTO TMPOAYKTa (MPOAYKTOB) HMX pPEaKLMH HAa TOBEPXHOCTH MPOAYKTA
TOBEPXHOCTHO—00PAaGOTAHHOrO MaTepHaia HanoJHUTeNs coctassier ot 0,1 10 5 mr/m”, Gonee
npeanoyTuTenbHo, ot 0,2 no 4 Mr/M%, a Haubosee MPeArnoYTUTENBHO, OT 1 1o 4 Mr/M’, TIO
MEHBIIEH Mepe, OJHOrO MaTepuaja HAIMOJHUTENS, COomepikamero kapOOHAT —KaJibIus,
MOJYYEHHOTO Ha CTaJuu a).

Xapakrepuszauus craauu d). OpUBEASHUE B KOHTAKT, II0 MEHbBIIEH Mepe, OIHOrO

Marepraja HAIOOJHUTCIIA, COACPIKAIICIo KaD6OHaT KaJIBIIMS, O MEHBIIEH Mepe, ¢ OOHHUM

MOHO3aAMEINIECHHBIM _AHTAPHBIM _dHI'MAPUMIAOM M CMECHIO aJ'II/Id)aTI/ILIeCKI/IX JIMHENHBIX _ WJH

Pa3BETBJIICHHBIX Ka[)6OHOBbIX KHUCJIOT, COJIEp-KalIel CTeapUHOBYIO KHCIIOTY,

Cornacno craanu d) ciocoda 1o HacTosIeMy H300pETEHHUIO, TOBEPXHOCTb, TI0 MEHBIIIEeH
Mepe, ONHOrO MaTepualia HAMOJHMTENS, COAepIKaulero KapOOHAT KalblMs, CO CTaauH a)
NMPUBOAUTCA B KOHTAKT, NpPpU NEPEMEIINMBAHUHN, HA OI[HOI\/'I WM HECKOJIBKUX CTaJUuAX, B .]'II'O6OM
NopsAaKe, mo MEHbIIEN MEpPE, ¢ OAHUM MOHO3aMCIICHHBIM AHTAPHBIM aHTUAPUAOM CO CTaAUU b)
U CMECBHKO aJ'II/I(l)aTI/I“IeCKI/IX JIMHEUHBIX WU Pa3BETBJICHHbBIX Kap6OHOBbIX KHUCJIOT CO CTaguu C)
TakuM o0pa3oM, dYro ciod o00paboTkM, ComepKalluii, 1O MEHbLIeH Mepe, OIUH
MOHO3aMELIEHHbIN SIHTAPHBIM aHTMAPHUI W/HIN COJEBOH MPOAYKT (MPOAYKTHI) UX pPEAKLUH H
cMech anu(aTUdecKux JIMHEHHBIX WM PA3BETBJIEHHBIX KapOOHOBBIX KHUCJIOT W/HIIU COJEBOTO
nponaykTa (MPOAYKTOB) UX peakiuu, GOPMUPYETCs Ha TOBEPXHOCTH YKAa3aHHOTO, MO MEHbIIeH
Mepe, OHOTO MaTepHaia HalOJHUTENS, COAepIkaliero kapOoHaT KajabLus, CO CTANU a).

Cranus d) nmpuBeneHus] B KOHTAKT, MO MEHbLIEH Mepe, OAHOTO MaTepualia HaOJHHUTES,
cozeprKaiero KapOoOHAT KaJbIHsl, 110 MEHBIIEH Mepe, ¢ OXHMM MOHO3aMEIIEHHBIM SIHTAPHBIM
AHTUAPUAOM U CMECBIO aJII/I(baTI/ILIeCKI/IX JIMHEUHBIX WU Pa3BECTBIICHHBIX Kap6OHOBbIX KHUCJIOT
HMECT MECTO IIPH YCIIOBUAX MEPEMEIINBAHHA. CHeL[I/IaJ'II/ICT B I[aHHOfI O6.HaCTI/I aaarTupyeET 3T
yCIIOBHS TepeMelInBaHusl (Takue Kak KOH(HUryparus JomacTell Memalku U CKOPOCTb
HepeMeLHI/IBaHI/ISI) B COOTBETCTBHUU CO CBOUM TE€XHOJOI'MYECCKUM O6OPYI[OBaHI/IeM.

B OOHOM M3 MPEANOUTUTEIIbHBIX BAPHUAHTOB OCYIICCTBICHUA HACTOALIECTO I/I306peTeHI/IH,
crocod Mo HACTOSIIEMY HM300PETEHUI0 MOKET MPEACTaBIATh COOON HempephiBHBIN crocod. B
9TOM Cjiyda€, MOXHO NMPHUBOAUTb B KOHTAKT, I10 MEHBIIEN MEpPE, OAUH MaT€pUuall HAITIOJTHUTEIIA,
coziep Kaiiero KapOOHAT KalbIHsl, IO MEHbIIIeH Mepe, ¢ OMHMM MOHO3aMEIEHHBIM SIHTAPHBIM
AHTUAPUAOM U CMECBHIO aJ'II/I(l)aTI/ILIeCKI/IX JIMHEHHBIX WIU Pa3BETBJICHHBIX Kap6OHOBbIX KHCJIOT B
IMOCTOAHHOM IIOTOKEC, TAKUM o6pa30M, UTO CO34aCTCA MOCTOAHHAA KOHLUCHTpPALUs, MO MEHbIIIEN
Mepe, OMHOTO MOHO3aMEINEHHOTO SHTAPHOrO aHTUApHAA M CMecH ann(aTHYeCKuX JTHHEHHBIX
HUJIN Pa3BETBJIICHHBIX Kap6OHOBI:>IX KHUCJIOT B XO4€ CTaanuu d)

ANbTEpHATUBHO, MO MEHbIIEH Mepe, OAMH MaTepuayi HAMNOJHUTENS, COAEpKALIHi

Kap6OHaT Kajnplysd, NPpUBOAUTCA B KOHTAKT, IIO MeHbIIEH MEpE, ¢ OAHUM MOHO3aMCIICHHbIM
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SHTAPHBIM aHTHIPUIOM U CMECBIO aTH(PaTHIECKUX JIMHEHHBIX WM Pa3BETBIEHHBIX KAPOOHOBBIX
KUCJIOT Ha OJHOW CTaauu, IA€ YKa3aHHbIH, MO MEHbLIEH Mepe, OJWH MOHO3aMELICHHbIN
SHTAPHBbIM aHTUAPUA U CMECh aNH(PaTUYECKUX JIMHEHHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX
KHCJIOT MPEIIOYTHTENBHO N00aBISETCS OHOM MOPIHEH.

B npyrom BapuaHTe OCYIIECTBICHUS HACTOSIIEr0 H300peTeHus, Cocod Mo HACTOSIEMY
U300pETEHHIO MOKET MPENCTABNIATh COOOM 3arpy304HbIi COCOO, TO €CTh, MO MEHbLICH Mepe,
OIVH MaTepuajl HATOJHUTENS, COXep KAl KapOOHAT KajbLMs, NMPUBOAUTCS B KOHTAKT IO
MEHbIIEH Mepe, ¢ OTHUM MOHO3aMEIEHHbIM STHTAPHBIM aHTUAPUIOM U CMEChIO ar(aTH4ecKux
JIMHEWHBIX WM Pa3BETBJICHHBIX KAPOOHOBBIX KUCJIOT HA HECKOJBKUX CTAaIUsX, ITI€ YKA3aHHBIMH,
N0 MEHbLIEH Mepe, OAMH MOHO3aMELICHHBIH SHTAPHBIA AHTHIPHI H CMeCh alu(aTHUECKUX
JMHEWHBIX WJIN PAa3BETBICHHBIX KaPOOHOBBIX KHUCJIOT MPEANOYTUTENFHO NOOABISIOT MPUMEPHO
PaBHBIMH TOPLUSMH. AJIbTEPHATHBHO, MOXXHO Takke MOOABIsIThH, MO MEHbIIEH Mepe, OIWH
MOHO3aMELIEHHbIH  SHTAPHBIA AHTHOPUL U CMeCh  amu(paTHYeCKUX JIMHEHHBIX  HIIH
Pa3BETBIIEHHBIX KAapOOHOBBIX KHCJIOT HEPABHBIMH MOPLUSMH, MO MeHbINEH Mepe, B OIUH
MaTepHuall HaIOJHUTENS, COAep KA KapOOHAT KaibLMs, TO €CThb OOJNBLUIMMH M MEHBIINMH
MPOMOPLIUAMU.

CornacHo OJHOMY W3 BapUAHTOB OCYIIECTBIEHHS HACTOSILIEro n3obperenus, cranuio d)
NPUBEAECHUS] B KOHTAKT OCYLIECTBIISIIOT 3arPy304YHBIM MJIH HEMPEPBIBHBIM CIIOCOOOM B TEUEHUE
nepuoga BpemeHu ot 0,1 mo 1000 cex. Hampumep, cragmst d) mpuBeneHUs] B KOHTAaKT
NpencTaBisieT CoOOW HENpepbIBHBIA CIOCO0 U BKJIFOYAeT OAHY WM HECKOJIbKO CTaIuid
NPUBEACHUS] B KOHTAKT, U OOllee BpeMsl MPUBEIAEHHUs B KOHTAKT cocrasiser oT 0,1 mo 20 cek,
npennouTuTeNbHo, oT 0,5 1o 15 cek, a Hanbonee npeanoyrurensHo, ot 1 1o 10 cek.

OueBunHO, uTo cTagusi d) mMpUBENEeHHS B KOHTAKT MOKET OCYLIECTBJIATHCS B JIIOOOM
nopsiake. Hanpumep, craauio d) npuBeneHns B KOHTAKT OCYIIECTBIISIOT TAKUM 00pa3oM, 4TO, IO
MeHblIeH Mepe, OAMH MOHO3aMEIUEHHBbIH SIHTapHBIM aHTMAPUA cO cTaxguu b) u cmechb
HACBIIIEHHBIX aTU(PATUYECKUX JIMHEHHBIX WA PA3BETBIECHHBIX KAPOOHOBBIX KHUCJIOT CO CTAIUH
) I00aBIIAIOT OMHOBPEMEHHO, 110 MEHBIIEH Mepe, B OIMH MaTepHall HAIIOJIHUTEIIS], COep KAl
kapOOHAT KajblUMs. B 3TOM BapuaHTe OCYINECTBJICHHUS, TI0 MEHbIIEH Mepe, OIUH
MOHO3aMELIEHHbII SHTAPHBIA aHTUAPUI CO CTaTUH b) M CMECh HACBILIEHHBIX ATU(PATHIECKIX
JUHEHWHBIX WJIM PA3BETBIEHHBIX KApOOHOBBIX KHCIOT CO CTaguH C) NPEATNOYTUTEIHHO
n00aBJISIOT KaK CMeCh, MO MEHbIIEH Mepe, B OAMH MaTepuas HAIMOJHUTENS, COAep KaIlui
KapOOHAT KaJTbLIUS.

ANBTEPHATUBHO, CMECh HACBILIEHHBIX ANTN(PATHUECKUX JHHEHHBIX WM Pa3BETBICHHBIX
KapOOHOBBIX KHCIIOT CO CTaauu C) AOOABJSAIOT AO HJIM TIOCHE, 1O MEHbLIEH Mepe, OTHOro
MOHO3aMeLIEHHOIO SHTAPHOI'0 aHTUAPUA CO CTaauu b).

OueBUIHO, YTO MPEUMYLIECTBEHHOE BO3AECHCTBUE MOJNYyYAETCs] B OCHOBHOM, €CJIU CMECh
HACBHIIIEHHBIX aTH(PATUIECKUX JIMHEHHBIX W PAa3BETBJIEHHBIX KapOOHOBBIX KHCIIOT CO CTAAHU
¢) n00aBNSAIOT MOCIE, IO MEHbIIEH Mepe, OAHOTO MOHO3aMEIIEHHOTO STHTAPHOT'O aHTHAPHIA CO

cTramuu b).
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OueBuHO, YTO, MO MEHbLIEH Mepe, OAUH MOHO3AMELIEHHBIN SHTApHBIM aHTUAPUI U
CMeChb HACBHIIIEHHBIX aMu(paTUYeCKNX JUHEHHBbIX WM Pa3BETBICHHBIX KapOOHOBBIX KHCIOT
TOJDKHBI OTJIMYATBCSI MPUTOJHON Al pabOThI BA3KOCTBIO, TO €CTh, IO MEHbIIEH Mepe, OIUH
MOHO3aMELIEHHbIN SHTAPHBINA aHTMAPUI U CMECh HACBIIIEHHBIX aTu(aTHUeCKUX JUHEHHBIX HIIN
Pa3BETBIIEHHBIX KapOOHOBBIX KHCJIOT AOJDKHBI HAXOIUTHCS B PACIUIABICHHOM WM B JKUIKOM
COCTOSIHUM.

Takum oOpasom, Tpebyercs, uyToOBI Temmeparypa a0 Wi B xome craauu d)
NPUBEACHUS B KOHTAKT PEryJUPOBANaCh TaKUM OOpa3oM, 4YTOOBI, MO MEHbLICH Mepe, OIUH
MOHO3aMELIEHHbIH  SHTAPHBIA AHTHOPUI U CMeCh  amu(paTHYeCKUX JIMHEHHBIX WM
Pa3BETBIIEHHBIX KAPOOHOBBIX KUCJIOT HAXOJWINUCH B PACIIABIIEHHOM WJIH YKHIAKOM COCTOSIHUU.

Kax mpaswio, cranuio d) mpuBeNeHHs B KOHTAKT OCYIIECTBIIIIOT TMPH TEMIEparype
obpadotku ot 20 no 200°C, npeanoututenbHo, ot 40 no 150°C, a HanboNee MPeanOYTUTENBHO,
ot 60 no 130°C.

IIpennmouturensHO, €CnW, MO MEHbUIEH Mepe, OAMH MOHO3aMELIEHHBIM sHTapHBINA
AaHTUAPUA M CMeCh amu(aTUYeCKUX JHMHEHHBIX WIN Pa3BETBJICHHBIX KapOOHOBBIX KHCIOT
MOJNy4alOT B JKUJIKOM COCTOSHMM, TO €CTb IpPH CTaHJAPTHOI TemIlepaType U JaBJI€HHUU
okpyxkatomeli cpensl (SATP), koropele otHocaTcss k Ttemmepatype 298,15°K (25°C) u
abcomoTHOMYy naeneHmo TouHo 100000 ITa (1 Oap, 14,5 ¢ynr/kB. mrotim, 0,98692 artm),
OYEBHUJIHO, YTO CTanusl d) MpUBENEHHs B KOHTAKT MOJKET OCYINECTBJISATHCS NMPU KOMHATHOHN
TeMIlepaType WM IIPU TEMIIEpaType BbIllleé KOMHATHOHN Temmeparypsl, To ecTb oT 20 no 200°C,
npennoutTuTesbHo, oT 20 o 150°C, a Haubonee npeanouyrurensHo, ot 20 go 130°C.

Ecnu, mo meHbliel Mepe, OAMH MOHO3aMEILEHHbIN SIHTAPHbIN aHTUAPUA W/WIH CMECh
annpaTUUECKUX JIMHEHHBIX MM PAa3BETBJICHHBIX KapOOHOBBIX KHCJIOT TMOJY4alT B
pacIUIaBIIEHHOM COCTOSIHUM, OYEBHMIHO, YTO TeMIepaTypa A0 Wuiu B xonme craauu d)
NPUBEEHNS B KOHTAKT PEryJUpPyeTcst TAKUM 00pa3oM, UTO TEMIIEpaTypa, O MeHbIIEeH Mepe, Ha
2°C BblIIe TEMIIEPATYPHI IJIABJICHUS, [0 MEHbIIEH Mepe, OTHOIO MOHO3aMELIEHHOTO SIHTAPHOTO
aHTUAPUIA W/ TN CMeCH amu(aTHISCKUX JIMHEHHBIX WM Pa3BETBJICHHBIX KAPOOHOBBIX KHCIIOT.
Hanpuwmep, Temneparypa no craguu d) mpuBeeHUs] B KOHTAKT PETYJIHPYETCs TaKUM 00pasom,
YTO TemIepaTypa, Mo MeHblleil Mepe, Ha 2°C BbIlle TeMIepaTyphl IJIaBJICHUs, [0 MEHbLIEH
Mepe, OIHOrO MOHO3aMEIEHHOTO SIHTAPHOIO aHTHApHAAa WWIM CMecH alu(aTH4ecKux
JVHEHWHBIX WJIN Pa3BETBJICHHBIX KapOOHOBBIX KUCIIOT. AJIBTEPHATHBHO, TeMIlEpaTypa A0 H B
xone cranuu d) mpUBEAEHUS B KOHTAKT PEryJIUPYETCsl TaKUM 00pas3oM, 4YTO TeMIepaTrypa, Mo
MeHbllel wmepe, Ha 2°C Bbllle TeMIepaTypbl IUIABJIEHHUsS, IO MEHbLIEH Mepe, OJHOro
MOHO3aMEILIEHHOT0 SHTAPHOIO aHTMAPUAA W/HIM CMecH ann(aTH4ecKuX JIMHEHHBIX WM
Pa3BETBIIEHHBIX KAPOOHOBBIX KUCIIOT.

OueBuzHO, YTO BbIpaXk€HHE "TemrepaTypa IUIABJIEHMs, [0 MEHblLIEH Mepe, OAHOro
MOHO3aMEILIEHHOT0 SHTAPHOIO AaHTMApUAAa W/WIM CMecH anu(aTHdecKuX JIMHEHHBIX WM
Pa3BETBIIEHHBIX KaPOOHOBBIX KUCIOT" OTHOCUTCA K TEMIIEpPAType IUIABJICHUS, TI0 MEHbLIEH Mepe,
OJJTHOTO MOHO3aMEIEHHOIO STHTAPHOTO aHTUAPUAA WM CMeCH alu(aTHUeCKUX JMHEHHBIX HIIH

Pa3BETBJICHHBIX Kap6OHOBbIX KUCJIOT, UWJIHN K CMECH, COI[Gp)K&H.IGIZ, 10 MEHbIIeH MEpE, OOAUH
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MOHO3aMEILIEHHbI  SHTApHBIA AaHTHAPUA U CMeCh anu(aTUYeCKUX JIMHEHHbIX WM
Pa3BETBIIEHHBIX KAPOOHOBBIX KUCIIOT.

B onHOM M3 BapHMaHTOB OCYINECTBJIEHHS HACTOSIIErO0 H300pETEeHHs, TeMIieparypa ao
w/wnn B xone craguu d) mpuUBENEHHUS B KOHTAKT pPEryJUpyeTcs TakuM oOpa3oM, dTO
Temneparypa, o MeHbineil mepe, Ha 5°C, NMpeaNmOYTHTENbHO, 1O MeHblIeld Mepe, Ha 8°C, a
HauOoJee MPennoOYTUTENbHO, 10 MeHblIeld Mepe, Ha 10°C BeIle TemIepaTypbl MJIABJICHUS, I10
MEHbIIEH Mepe, OTHOTO MOHO3aMEIEHHOTO SIHTAPHOTO aHTUAPHUIA W/WIIN CMeCH amn(aTHaecKux
JIMHEWHBIX WJIH Pa3BETBJICHHBIX KapOOHOBBIX KUCJIOT. Hanpumep, Temneparypa 10 WK B X01€
craguu d) mpUBeNEeHUs] B KOHTAKT PETYJIUPYETCsS TaKUM 00pa3om, 4To Temreparypa Ha 2—50°C,
npennoutuTeNibHo, Ha 5-40°C, Oonee mnpeamoururenbHo, Ha 8-30°C, a Haubomee
npennoututenbHo, Ha 10-20°C Belille TemmepaTypbl IJIABJIEHMs, 110 MEHbIIEH Mepe, OJHOTro
MOHO3aMEILIEHHOTO SHTAPHOTO aHTHApUAA W/WIH CMeCH amu(aTHYecKux JIMHEWHBbIX WIN
Pa3BETBIIEHHBIX KAPOOHOBBIX KUCIIOT.

B onHOM W3 BapMaHTOB OCYIIECTBJICHHS HACTOSAILIETO H300pPETEHUs, NPHUBEIEHHE B
KOHTaKT, 10 MEHbILIEH Mepe, OOHOrO MarepHajia HAMOJHHUTENs, COIeprKamero kapOoHaT
KaJIbLUsl, 110 MEHbIIEH Mepe, C OAHUM MOHO3aMEIEHHbIM SIHTAPHBIM AHTHIPUIOM U CMECHIO
annpaTUUECKUX JMHEWHBIX WM Pa3BETBICHHbIX KapOOHOBBIX KHCJIOT, TaKHUM 00pa3om,
OCYIIECTBJISIETCS TIPU TemrepaTtype o0padorku Hike 200°C. Hanpumep, mpuBeneHne B KOHTAKT,
0 MEHbLIEH Mepe, OJHOrO MaTepHhajia HAIMOJHHUTENS, COAeprKamero kapOoHAT KajbLMs, IO
MEHBLIEH Mepe, ¢ OTHUM MOHO3aMELIEHHbIM STHTAPHBIM aHTUAPUIOM H CMECBIO an(aTHUECKUX
JVHENWHBIX WM PA3BETBICHHBIX KAapOOHOBBIX KHCJIOT OCYLIECTBISIOT IPU TEMIIEpaType
obpadotku ot 20 go 200°C, mpexanoututenbHo, oT 40 no 150°C, a Hanbonee MPeanOUTUTENBHO,
ot 60 no 130°C.

Bpemsi 00pa®oTku st OCYLIECTBJIEHUsS] NMPUBENEHUs] B KOHTAKT, IO MEHbIIEH Mepe,
OZHOTO MaTepHaa HAIOJHUTEIS, COMepKaliero KapOoHaT Kablys, 110 MEeHbIIeH Mepe, C OHUM
MOHO3aMELIEHHbIM STHTAPHBIM AHTUAPUAOM M CMEChIO anu(paTUYEeCKUX JIMHEHHBIX WU
pa3BEeTBIIEHHBIX KapOOHOBBIX KHCIOT 3aHMMaeT mnepuox 1000 cek WM MeEHbLIe,
NPEATIOUTUTENBbHO, iepuo S00 cek miu MeHble, Oojee MPeAnoYTUTENbHO, iepruos 250 cex miu
MeHblIIe, a Hanbosee npennoyTuteabHo, oT 0,1 o 1000 cek. Hanpumep, craguro d) mpuseneHus
B KOHTAKT OCYIIECTBJISIFOT B TedeHHue nepuoaa spemenu ot 0,1 no 20 cex, npeano4YTuTensHo, OT
0,5 nmo 15 cex, a Haubonee mnpeanoururenbHo, oT 1 ngo 10 cek. Kak mnpasuio,
MPOJOJKUTENBHOCT NPUBEACHUS B KOHTAKT, IO MEHbIIEH Mepe, OJHOro Marepuaia
HATOJIHUTENS,  COoneplkamero kapOoHAaT KajbLMs, IO MeHbIIEH Mepe, C OIHUM
MOHO3aMEILIEHHbIM SHTAPHBIM AHTUAPUAOM W CMEChIO annu(aTUUeCKUX JIMHEHHBIX WM
Pa3BETBIIEHHBIX KapPOOHOBBIX KHCJIOT OINPENENIeTCs] TeMIIepaTypoil oOpaboTKu, MpUMEHSIEMO B
XO/le YKa3aHHOro IpUBENEHMsI B KOHTakT. Hampumep, korma npuMeHseTcss TemiepaTrypa
obpabotku mpumepHOo 200°C, Bpemsi 0OpabOTKH MOKET AOCTUraTh, Hampumep, npumepso 0,1
cex. Ecim mpumensiercss Temmniepatypa obpaborku npumepHo 90°C, Bpemss 0OpaOOTKH MOKET

JNOCTUraTh, HarpuMmep, npumepHo 1000 cek.
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OueBunHO, YTO, MO MEHbLIEH Mepe, OAUH MOHO3aMELIEHHBbIH SHTApHBIM aHTUAPUI U
cMech anu(aTUUECKUX JUHEHHBIX WM Pa3BETBICHHBIX KapOOHOBBIX KHUCIOT AOOABISIOT Ha
craguu d) mpuBeneHUs B KOHTAKT B obmem komimdectse oT 0,1 no 6% macc, o OTHOLIEHHIO K
oOwieil cyxoil Macce, IO MEHbLIEH Mepe, OJHOr0 MaTepuaja HAIMOJHHUTENS, COAEPKaIlero
kapOoHaT KanbLus, co craauu a). Hampumep, mo MeHbinell Mepe, OJUH MOHO3aMeEIEHHBIN
SIHTapHBIN aHTUIPHUI U CMechb aNu(aTHYeCKNX JMHEHHBIX MM Pa3BETBJICHHBIX KapOOHOBBIX
KHCJIOT N00aBISIOT Ha ctaanu d) mpuBeaeHus B KOHTAKT B kojuuecTse ot 0,3 1o 4,0% macc wiu
or 0,6 mo 3,0% wmacc, MO OTHOIIEHUIO K OOINeH Cyxoil Macce, MO MEHbIIEH Mepe, OJHOTO
MaTepHalia HaloJHHUTEJsI, COAepIKaLero KapOoHaT KalbLHs, CO CTAIHH a).

OTHoleHne, MO MeHbIIeH Mepe, OJHOTO MOHO3aMEIIEHHOIO SHTapHOrO aHTHApHAa U
cMecH anu(paTHUECKUX JIMHEHHBIX WJIM Pa3BETBJIICHHBIX KapOOHOBBIX KHCJIOT, TOOABISIEMbIX Ha
cranuu d) TPUBENECHUS B KOHTAKT, MOXKET H3MEHSThCS B INUPOKOM nuamnasoHe. OmHako
NPEATIOYTUTENbHO, YTOOBI cTanus d) MpUBENEHHsT B KOHTAKT OCYIIECTBIUIACH TAKHM 00pa3oM,
9TOOBI, IO MEHBINEH Mepe, OJUH MOHO3aMELIEHHbIN STHTAPHBIA aHTUAPHUA CO CTaguu b) U cMech
HACBHIIIEHHBIX aTH(PATUIECKUX JIMHEHHBIX WM PAa3BETBIEHHBIX KapOOHOBBIX KHUCIIOT CO CTAAHU
¢) moOaBISIM MPU MACCOBOM OTHOIICHHH [SIHTAPHBIA aHTHIPHY/CMECh KapOOHOBBIX KHCIIOT| OT
10:1 mo 1:10. IlpenmoururensHO, cTanuio d) MpUBEAEHHS B KOHTAKT OCYLIECTBISIFOT TaKUM
o0pa3oMm, UTo, 10 MEHbLIEH Mepe, OIMH MOHO3aMELEHHBII STHTapHBIN aHTUAPHL CO cTaanu b) u
CMeChb HACBHIIEHHBIX aTN(aTUIECKUX JHHEHHBIX WIIM PA3BETBIEHHBIX KapOOHOBBIX KHCJIOT CO
cTaguu C¢) Ao0aBJSAIOT NMPH MAacCOBOM OTHOLIEHHM [SIHTAPHBIM aHTUAPHI/CMeCh KapOOHOBBIX
kuciiot] ot 5:1 no 1:5, a Haubonee npenmnoururensHo, ot 4:1 no 1:4.

OueBUIHO, YTO MPEUMYLIECTBEHHbIE PE3yJbTAaThl OTHOCUTEIBHO TEKYYeCTH, a TaKkKe
IUCTIEPTUPOBAHUSA TPOAYKTA IOBEPXHOCTHO—OOpPAOOTAaHHOrO MaTepuana HaIMOJHUTENS B
MOJIMMEPHON MaTpulle MOJUMEPHON KOMIO3ULIUU JOCTUTAKOTCA, €CJIM MO MEHbLIEH Mepe, OAUH
MOHO3aMEIeHHbIN STHTAPHBII aHTUAPUA CO cTaguu b) noOaBIsIIOT B M30BITKE IO CPABHEHUIO CO
CMECBHIO0 HACBIIEHHBIX aTH()ATUIECKUX JTMHEHHBIX WM PAa3BETBJICHHBIX KapOOHOBBIX KUCIIOT CO
CTaauu C) WM €CJIM, 10 MEHbLIeW Mepe, OAWH MOHO3aMELICHHBIH SHTAPHBIA AHTHIPHI CO
craguu b) U CMeCh HACBILIICHHBIX AMH(PATUYECKUX JTMHEHHBIX MM PAa3BETBICHHBIX KapOOHOBBIX
KHCJIOT CO CTaauM C) NOOABISIOT B PABHBIX KOJMYECTBAX. TakuM 00pa3oM, MPEANOYTHUTENBHO,
9yTo0BbI cTanusi d) MpUBENEeHUs] B KOHTAKT OCYLIECTBJISJIACH TAKUM OOpa3oM, YTO, MO MEHbIIEH
Mepe, OJUH MOHO3aMELICHHBI SHTAPHBI AHTUAPUA CO CTaauu b) M CMeCh HACBILIIEHHBIX
annpaTUUECKUX JTHHEHHBIX WIH PAa3BETBJIEHHBIX KaPOOHOBBIX KHCIOT CO CTaIuU C) AOOABJSIOT
IPYU MacCOBOM OTHOLICHHH [sIHTAPHBIH aHTUAPH/cMech KapOOHOBBIX KucioT] ot 4:1 o 1:1.

B omHOM W3 BapHaHTOB OCYIIECTBJIEHHS] HACTOSALIETO M300pPETeHUs, IO MEHbIIEH Mepe,
OIMH MaTepHuasl HAIMOJIHHUTENS, COAEep KA KapOOHAT KaJbLUs, MPEIBAPUTENHLHO HArPEBaIOT,
TO €CTh aKTUBHUPYIOT, MEPE] OCyLIeCTBIeHNEM ctannu d) mpuBeneHHs B KOHTAKT. TO ecTh, Tak
CKa3aTh, 10 MEHbIIEH Mepe, OIWH MaTepuaj HAIMOJHHUTENS, COAEep KAl KapOOHAT KajbLUs,
obpabateiBatoT mipu Temrieparype ot 20 go 200°C, mpenmnoururensHo, ot 40 mo 200°C, Gonee
npennoututesibHo, ot 50 no 150°C, a mambonee mpeamoururensHo, oT 60 no 130°C mepen

OCYIIECTBJIEHHEM CTaauu d) NpuBeNEHHs B KOHTAKT.
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Bpemst 00paOoTku Al OCYINECTBIICHHUS MPEIBAPUTEIBHOTO HArPeBa, 10 MEHBIIEH Mepe,
OJHOTO MaTepHajia HAIOJIHUTENS, COAepIKaIlero kapOoHaT Kajblus, 3aHUMaeT nepuon 30 MuH
WIM MEHbIe, MPEeNNoYTHTENbHO, nepuos 20 MUH WM MeHblle, a 0ojiee MPEeArnouYTUTENBHO,
nepuop 15 MUH WiIu MeHbLIE.

B onHOM M3 BapHMaHTOB OCYINECTBJIEHHUS] HACTOSINErO M300peTeHMs, MpeIBapUTENIbHbINA
Harpes, 0 MEHBIIEH Mepe, OHOrO MaTepualia HarmoJIHUTEs, COAepIKaIiero kKapooHaT KajbLus,
OCYLIECTBJISIIOT MpPU TeMIepaType, KOTopas NMPUMEPHO paBHAa TeMIepaType, UCIOJIb3yeMOH B
xone craauu d) MpUBEIEeHUs] B KOHTAKT.

Tepmun "paBHasi" TemriepaTypa B 3HAYEHHH IO HACTOSIIEMY M300PETEHUI0 OTHOCHUTCS K
TeMIepaType NpeaBapUTEIbHOTO HArpeBa, KOTopas camoe Oombinee Ha 20°C, mpennoYTHTEIBHO,
camoe Oonbinee Ha 15°C, Oonee mpeamouturensHo, Ha 10°C, a Haubojee MPenrnOYTUTENBHO,
camoe Oompimee Ha S5°C HIDKE WM BBIIE TEMIIEPATYPhI, HCIOJB3yeMOH B xone craauu d)
NPUBEACHUS B KOHTAKT.

Takum oOpa3oM, O4EBUIHO, YTO CJIOH 00pabOTKH, COPMHUPOBAHHBIA HA MMOBEPXHOCTH,
N0 MEHbIIEH Mepe, OJHOrO MarepHaja HAIOJHHUTENs, COAepiKalero KapOOHAT KajbLus,
COZIEPKUT, MO MEHBbIIEH Mepe, ONUH MOHO3AMEIUECHHBIN SIHTAPHBIA AHTUAPUI, MOJTYYEHHBIM HA
craguu b), w/mnu coneBod MpoayKT (MPOAYKTBI) €ro pPEeakluH, MONYyYEHHBIH KaK MPOIYKT
peaknuuyd TpU TPHUBEJCHHMM B KOHTAKT MarepHaja HAINOJHHUTENS, COAeprKalero kKapOoHAT
KaJbLIYs, IO MEHbIIEH Mepe, C ONHUM MOHO3aMEIEeHHBIM STHTAPHBIM aHTUAPUIOM CO CTaguH b).
B Takom cayuae, cioii 0OpaboOTKH MpPOAYKTa MOBEPXHOCTHO—OOPaOOTAaHHOrO Marepuaa
HATIOJIHUTENS TPEANOYTUTENBHO COAEPKUT JOMOJHHUTEIBHO COJIEBOW MPOAYKT (TPOIYKTHI)
peaknuuy, 1O MeHbIIeH Mepe, OAHOI0 MOHO3AMELIEHHOTO SHTAPHOrO  aHTUAPUJA,
c(OpMHpOBABILIEroCs Ha IMOBEPXHOCTH YKAa3aHHOIO, MO MeHbIIEH Mepe, OJHOro Marepuaia
HAIOJTHUTENS, COZepiKaumero kapOOHAT KajblMs, Ha cramuu c). Hanmpumep, 3TO coneBoi
NpOAYKT (IPOAYKTHI) PEAKLMH, TAKOH KaK OAHA MM HECKOJBKO COJI KaibLUsl W/WIH COJed
MAarHusi 1, IO MEHbLIEH Mepe, OTHOrO MOHO3aMEIIEHHOTO STHTAPHOTO aHTUAPHUIA.

B nononHenue k 3Tomy, cioli 0OpaboTkH, CHOPMHUPOBAHHBIA Ha MOBEPXHOCTH, IO
MEHbLIEH Mepe, OTHOTO MaTepualia HAIOJHUTENS, COIep KaIero KapOoHaT KajbIys, COAEPIKUT
cMech amu(aTUYeCKUX JUHEWHbIX WM PA3BETBJICHHBIX KapOOHOBBIX KHCIOT, CONEPIKAIIYIO
CTEapUHOBYIO KUCJIOTY B KOJIMYECTBE, MO MeHbIel mepe, 10,0% mace, Mo OTHOIIEHUIO K o0IIei
Macce CMeCH, M OIHY WJIM HECKOJNbKO MIOMOJHHUTEIbHBIX HACBIIIEHHBIX ali(aTHYecKux
JVHEHHBIX WM PAa3BETBJICHHBIX KaPOOHOBBIX KHUCJIOT, COIEpKAIUX 0OOIIee KOJIUYECTBO aTOMOB
yraepoga ot C8 mo C24, u coneBoil mpoAyKT (TPONYKTHI) UX PEAKLHH, MOJYYEHHBIC MpPU
NPUBEACHUN B KOHTAKT, IO MEHbINEH Mepe, OHOTO MaTepuaja HAIMOJHHUTENS, COIEpIKaIlero
KapOOHAT KaJbLUs, CO CMECHI0 aNM(aTUYECKUX JIMHEHHBIX WM Pa3BETBICHHBIX KapOOHOBBIX
KHCJIOT CO craauu ¢). B Takom ciyuae, cioii 0OpaOOTKM MPOAYKTa MOBEPXHOCTHO—
00paboTaHHOrO MaTepHaja HANOJHUTEINS MPEAIOYTUTENBHO COIEPKUT JOMIOIHUTEIBHO COIEBOM
nponyKT (TPOAYKTHI) pEAaKUMHU CMecH annu(paTU4eCKuX JIMHEHHBIX WM Pa3BETBJIEHHBIX
KapOOHOBBIX KHCJIOT, 0Opa30BaHHONW HA MOBEPXHOCTH YKA3aHHOTO, IO MEHbLIEH Mepe, OTHOro

MaTepHuajia HaIlOJNHUTENSI, COZIEprKallero kapOoHaT Kajblus, Ha craauu c). Hampuwmep, sto
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COJIEBOH MPOAYKT (MIPOAYKTHI) PEaKLMU, TAKOW KaK OIHA WJIM HECKOJIbKO COJIEH KaJlbLUs W/Win
coJielt MarHusi U cMecH anu(aTHuecKux JIMHEHHBIX WA PAa3BETBICHHBIX KapOOHOBBIX KUCIIOT.

Crnoii 00paboTKM MPEANOYTUTENBHO OTIMYAETCs] TeM, 4TO O0Inas Macca, Mo MeHbIIeH
Mepe, OTHOTO MOHO3aMEIIEHHOTO SIHTAPHOTO aHTUAPHUIA W/HIIN COJIEBOTO MPOAYKTA (TIPOAYKTOB)
€ro peaxiyu, a TaKXke CMecH anu(paTHUECKUX JIMHEHHBIX WM Pa3BETBICHHBIX KapOOHOBBIX
KHCJIOT W/WJIN COJIEBOTO MPOAYKTa (MPOAYKTOB) MX PEAKLMH HA MOBEPXHOCTH MOBEPXHOCTHO—
oOpaboTaHHOrO Marepuaja HamojHutens cocrtaBusier ot 0,2 pmo 10 MF/M2, bosee
npeanoutuTenbHo, oT 0,4 o 8 MI“/MZ, a HamOoJjiee MPEANOYTUTENbHO, OT 2 10 8 MF/Mz, o
MEHBIIIEH Mepe, OTHOTO MaTepHalia HATIOJHUTENIS, COAEpPIKaINero KapOOHAT KaJIbI[Hsl.

Crnoii 00paboTKM MPEANOYTUTENBHO OTJIMYAETCS TeM, 4TO O0Ias Macca, 1Mo MeHbIIeH
Mepe, OTHOTO MOHO3aMEIEHHOTO STHTAPHOTO aHTUAPHUIA W/ K COJIEBOTO MPOAYKTA (MPOAYKTOB)
€ro peakluH, a TaKke CMecH anu(aTUYecKuX JUHEHHBIX WM PA3BETBJIEHHBIX KapOOHOBBIX
KHCJIOT W/WJIA COJIEBOrO MPOAYKTa (MPOAYKTOB) UX PEAKIMH HA MOBEPXHOCTH MOBEPXHOCTHO—
0GpaboTaHHOrO MaTepHala HamonHuTeNs cocramsser or 0,1 mo 2% macc/m’, Goiee
npeanoututenbHo, ot 0,2 mo 1% macc/M°, a Haubosee npennoytuTenbHo, ot 0,3 mo 0,5%
Macc/M’, MO MeHblieil Mepe, OJHOrO MaTepuajna HAIOJHHUTENs, CONEPIKAIEro KapOoHaT
KaJTBIIHSI.

Kpome TOro, O4eBHOHO, YTO MOJYYEHHBIH MOBEPXHOCTHO—OOPAOOTAHHBIH MaTepHal
HATIOJTHUTEJISI COIEPKUT CJION 00paboTku B kosudecTse oT 0,2 10 6% Macc, MpenrnovTUTEIbHO, B
kosuectse oT 0,2 o 5% macc, Oosee mpenmnodTuTeNbHO, B kKonndectse oT 0,2 1o 4% macce, erme
bonee mpenmoutuTeNbHO, B KonmdectBe oT 0,2 no 3% Macc, eme Oojee MPEenrnovYTUTENBHO, B
kosmuectBe ot 0,2 no 2% macc, a HauboJiee MPeAnoYTUTENbHO, B KonudecTtse oT 0,4 mo 1,6%
Macc MO OTHOLIEHWIO K oOmeil cyxoil macce, MO MeHbIIEH Mepe, OAHOrO Marepuala
HATIOJIHUTEJIS, COAEPIKAIIero KapOOHAT KaJIbIIUsI.

Takum 00pa3oM, OYEBHIHO, YTO, MO MEHbIIEH Mepe, ONUH MaTepHan HAMOJHHUTES,
COZep KalIMi MPOAYKT KapOOHAT KaNblLiMs, MOJy4YeHHbIH Ha craguu d) crmocoba, COmep:KHT, a
MPEINOYTUTENIBHO, COCTOUT M3 HHX, MO MEHbIIEH Mepe, OOWH MaTepuall HaTOJHHUTEJS,
comepskalil kKapOOHAT KaJbLUs, U CJIOW OOpaOOTKH, CONEpIKAaIIHi, MO MEHbIIEH Mepe, OIUH
MOHO3aMEIIEeHHBIN SIHTAPHBIA aHTUAPUI W/HJIA COJIEBOU MPOAYKT (MPOAYKTHI) €ro peakiuu, a
Takke CMeCh aMu(paTUYECKUX JIMHEHHBIX WM PAa3BETBJICHHBIX KApOOHOBBIX KHCIOT W/HIU
CoJieBOH MponykT (mponykTel) ux peakuuu. Cioni oOpaboTku GopMUpYETCs HA TOBEPXHOCTH
YKa3aHHOTO, MO0 MEHbIIEH Mepe, OJHOrO Marepuajia HAIMOJHUTENS, COAepKalero KapOoHAT
KaJIbIIHsi, CO CTa/IUH a).

B nomnonHeHue kK 3TOMY WJIH aJIbTEPHATUBHO, CJIOH 00pabOTKH MPOAYKTA TTOBEPXHOCTHO—
00paboTaHHOTO  MaTepuaja  HAMOJHUTEIS]  COAEPXKHUT, MO MEHbIIEH Mepe, OOWH
MOHO3aMEIIEeHHBIN STHTAPHBIA aHTUAPUI] W/ UITU COJIEBON MPONYKT (MIPOAYKTHI) €r0 Peakluu Mpu
KOHKPETHOM MOJISIPHOM OTHOLIeHWH. Hampumep, MOJsipHOE OTHOLIEHHWE, MO MEHbIIEH Mepe,
OITHOTO MOHO3aMEIIEHHOTO SIHTAPHOrO aHTUAPUAA K COJEBOMY MpPOAYKTY (MPOAYKTaM) ero

peakuuu coctasisieT oT 99,9:0,1 no 0,1:99,9, npennouturensHo, ot 70:30 go 90:10.
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BripakeHue "MOJSIpHOE OTHOILEHHE, MO MEHbLIEH Mepe, OJHOTO MOHO3aMEIIEHHOIO
SHTQPHOTO AaHTUAPHAA K COJIEBOMY NPOAYKTY (MPOAYKTaM) €ro peakuuu" B 3HAUEHUH IO
HACTOSIIEMY M300PETEHHUI0 OTHOCUTCS K CyMME MOJIEKYJSIPHBIX Macc, IO MEHbILIEH Mepe,
OJTHOTO MOHO3aMELIEHHOTO SHTAPHOTO aHTUAPHUIA, JAEJNEHHONH Ha CyMMYy MOJEKYJSIPHBIX Macc
MOJIEKYJI MOHO3aMEIIEHHOTO STHTAPHOTO aHTUAPHIA B COJIEBBIX MPOAYKTAX €0 PEAKLIUH.

B nomnosHeHue K 5TOMY WM albTepHATUBHO, CJI0H 00pabOTKM MPOAYKTa MOBEPXHOCTHO—
0o0paboTaHHOrO Martepualia HAIOJHHUTENS COAEPKUT CMeCh anu(paTHYECKUX JIMHEHHBIX WM
Pa3BETBIIEHHBIX KApOOHOBBIX KHCJIOT W/WJIM COJIEBOrO MPOAYKTa (MPOAYKTOB) UX PEAKLUH TPHU
KOHKPETHOM MOJISIPHOM OTHOLIeHHUH. Hanmpumep, MOJSIpHOE OTHOIIEHHE CMeCH ann(aTHUIeCKuX
JIMHEWHBIX WM PA3BETBJIICHHBIX KapOOHOBBIX KHCJOT K COJIEBOMY MPOAYKTY (TPOAYKTaM) HX
peakuuu coctasysieT ot 99,9:0,1 no 0,1:99,9, npennoururensHo, ot 70:30 7o 90:10.

Beipaxkerne "MONSIpHOE OTHOLIEHHE CMecH anupaTUYeCKUX JIMHEHHBIX MM
pa3BETBIIEHHBIX KapOOHOBBIX KHCJIOT K COJEBOMY HPONYKTY (MPOAYKTaM) HMX peakuuu' B
3HAYEHHH [0 HACTOSILEMY H300pPETEHHI0 OTHOCHTCS K CYMME MOJIEKYJSIPHBIX MacC CMeECH
annpaTUUECKUX JHMHEWHBIX M PA3BETBICHHBIX KapOOHOBBIX KHUCIOT, ACJIEHHOH Ha CyMMy
MOJIEKYJISIPHBIX MacC CMECH MOJIEKYJT aTn(aTHUECKUX JIMHEHHBIX MIIH Pa3BETBICHHBIX KapOOHOB
KHCJIOTA B COJIEBBIX MPOAYKTAX UX PEAKIIHH.

B omHOM U3 BapMaHTOB OCYIIECTBJICHHUS, NPOAYKT IOBEPXHOCTHO—OOPaOOTaHHOTO
MarepHuajia HalOJHUTENs, MONyYeHHbIH Ha craguu d), cymar. DTy HeoOsS3aTeNbHYI CTaaHIo
NPEATIOUYTUTENBHO OCYIIECTBISIFOT JJISi YMEHBIICHUS CONEPKaHMs BJIAKHOCTH B IOJYYEHHOM
NPOAYKTE IOBEPXHOCTHO—OOPaOOTAaHHOrOo Marepuaja HamojHHUTedss. Takum  obOpasom,
BBICYIIEHHBIH MPOAYKT MOBEPXHOCTHO—OOPAOOTAHHOrO Marepuaja HAINOJHUTENS, IMOTydaeMbli
HAa CTa/IUU €), UMEET COAepKaHNUE BIAXKHOCTH, KOTOPOE HUXKE COAEPKAHUS BIAXKHOCTU NPOIYKTA
HIOBEPXHOCTHO—OOPaOOTAHHOrO MaTepuaja HAMOJIHHUTENS, MTOJYyYeHHOrO A0 CTaauH CYIIKH, TO
eCThb 1ociie craguu d).

CoriacHO OZHOMY M3 BapHAaHTOB OCYIIECTBJICHMs HACTOSIIErO0 M300peTeHHs, CrnocoO,
TakuM 00pa3oM, BKJIFOYAET JOMOJHHUTENIBHYIO CTAIHI0O €) CYIIKH MPOAYKTa MOBEPXHOCTHO—
00paboTaHHOTO MaTepUasa HAMOJHUTES, TTOJIy4eHHOTO Ha cTaauu d).

Hanpumep, HeoOs13aTeNbHYIO CTaguI0 €) CYIIKH OCYIIECTBIIIOT IMPH TEMIEparype B
nuana3one ot 60 no 180°C, npeanoururenapHo, ot 50 no 150°C, Gonee mpeanoYTUTENBHO, OT 60
no 120°C, a Haubonee npennoututenbHo, or 80 no 120°C, npu AaBIeHUH OKPYKAKOLIEH Cpeabl
WIA TIpU TIOHIDKEHHOM JIaBJICHWH, TOKAa COAEp)KaHUE BJIAYKHOCTH IIOJIyYEHHOTO MPOAYKTA
MOBEPXHOCTHO—O0PaOOTAHHOTO MaTepUaa HaIIOJHUTENS HE YMEHbBLIUTCS.

B omHOM u©3 BapMaHTOB OCYIIECTBIEHHs, HEOOS3aTENbHYI CTAOHIO €) CYIIKH
OCYIIECTBISIIOT A0 TeX TMOp, IOKa COAEpPKaHHWE BJIAKHOCTH, TIOJIYYEHHOTO MpPOAYKTA
MOBEPXHOCTHO—00PabOTAaHHOTO MaTepualia HAMOJHUTENS He OKakeTcst B nuamna3one ot 0,001 o
20% wmacc, mpennoututenbHo, ot 0,005 no 15% wmacc, 6onee npeanoururensho, ot 0,01 mo 10%
Macc, a Haumbosee mpennoututesbHo, oT 0,05 mo 5% macc, Mo OTHOWEHHIO K oOmel macce

MOBEPXHOCTHO—TIPOPEArupoOBaBIIEro kKapOoHaTa KaIbLIHSL.
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OueBupHO, 4YTO HeoOs3aTeNnbHAss CTAAMs €) CYIIKH MOXET OCYLIECTBISTBCS IPU
TaBIEHUH OKPY’KAOLIEH Cpeapl WINM NPU NMOHWKEHHOM AaBlieHHH. lIpeamnmodruTensHO, CyIKy
OCYILECTBIISIOT MPH JABJICHUU OKPYKAIOLIEH Cpebl.

Takum o0Opa3om, HEOOS3aTENBHYIO CTAIUIO €) CYLIKH MPEeANOYTUTEIHHO OCYIIEeCTBIISIOT
npu Temmneparype B quanazone ot 60 no 180°C npu gaBiaeHuun okpykaroien cpensl. Hanpumep,
HEeOoOs3aTeNbHYI0 CTaHI0 €) CYIIKH OCYLIECTBIISIOT IPU TeMIeparype B auanaszone or 50 mo
150°C, mpennoururenbHo, ot 60 no 120°C, a Gonee mpeanouturensHo, ot 80 no 120°C mpu
JaBJICHUH OKPY KAOLIEH CPEIbl.

CoriacHo OZHOMY M3 BapHaHTOB OCYLIECTBJICHHUS, HACTOsIIEe M300pETeHHEe OTHOCHUTCS
TakuM O00pa3oM K cnoco0y TMPUTrOTOBJICHUS TNPONYKTa TMOBEPXHOCTHO—0OpabOTaHHOTO
Marepuajia HANOJHHUTEN C MOHO3aMEIICHHBIM SHTAPHBIM AHTHIPHUIOM (QHTHIPHIAMH) |
CMecbi0 ann(paTHUECKUX JIMHEHHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX KHCJIOT, COAEpKariel
CTEaPHHOBYIO KHUCJIOTY, CIIOCO0 BKIIFOYAET CTaIUH:

a) TIOJIyYEHUs, N0 MEHBIIEeH Mepe, OIHOIO MaTepHaja HAIlOJHUTENS, COIEpIKallero
KapOOHAT KaJIbILIHS,

b) mony4eHus1, Mo MEHbLIEH Mepe, OTHOTO MOHO3aMEIEHHOTO SIHTAPHOTO aHTHIPHIA,

C) TONY4YeHHs CMeCH anu(aTHUYeCKHX JIMHEHHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX
KHCJIOT, COAeprKallel CTeapUHOBYIO KUCJIOTY, B KOJIMUYECTBE, 10 MeHbinel mepe, 10,0% macc, o
OTHOILIEHHWIO K OOIIel Macce CMeCH, M OAHY WJIM HECKOJIbKO JOTIOJIHUTEIbHBIX HACBIIEHHBIX
annpaTUUECKUX JIMHEHHBIX MM PA3BETBICHHBIX KapOOHOBBIX KHCIJIOT, COIEpsKaIluxX oOInee
KOJIM4ECTBO aroMOB yriepozaa ot C8 no C24,

d) mpuBeneHUss B KOHTAKT IIOBEPXHOCTH, IO MEHBIIEH Mepe, OIHOro Marepuaia
HAIOJTHUTEIS, COAEPIKaIIero KapOoHaT KajbLUs, CO CTAAUH a), TIPU NepeMeIlnBaHUN, Ha OTHOU
WJIN HECKOJIBKMX CTaUsX, B JIIOOOM MOpsiKe, 0 MEHbIIEH Mepe, ¢ OTHUM MOHO3aMELIeHHbIM
SIHTAPHBIM aHTUAPHIIOM CO CTaANH b) U CMEChIO ann(paTHUeCKUX JMHEHHBIX WIH Pa3BETBICHHBIX
KapOOHOBBIX KHCIOT CO CTaIuH C) TaKUM 00pasoM, 4TO CJioii 0OpaboOTKH, comep:Kamui, Mo
MEHbILIEH Mepe, ONMH MOHO3aMEIICHHbIN SHTAPHBI AHTHUIPHUI W/WIA COJEBOH MPOAYKT
(TIPONYKTHI) €ro peakuu U CMeCh au()aTHYeCKUX JIMHEHHBIX U Pa3BETBJICHHBIX KapOOHOBBIX
KHUCJIOT W/WIM COJIEBOH NPOAYKT (MPOAYKTHI) MX peakuuu (POPMHPYETCS Ha TMOBEPXHOCTH
YKa3aHHOTO, TI0 MEHbLIEH Mepe, OJHOrO MaTepuaya HAIOJHUTENs, COAeprKaliero kapOoHat
KaJIBIIUS, CO CTaJHH a),

€) CYLIKH MPOAYKTA MOBEPXHOCTHO—0OPaOOTAHHOTO MaTepHaja HANOJHUTEINS TOTy4aeM
Ha ctaguu d),

re Temreparypa A0 W/WiM B Xone craguu d) mpuBEAeHHs B KOHTAKT PEryJIHPYETCs
TakUM 00pa3oM, 4TO, TI0 MEHbIIEH Mepe, OIMH MOHO3aMEIeHHBIN THTAPHBIA aHTHIPUI U CMECh
annpaTUUECKUX JIMHEHHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX KHCIOT HAaxXOIATCS B
PACIUIaBIIEHHOM MJIH JKHUJIKOM COCTOSTHHH.

ITonyueHHBII B pe3yjbTaTeé MPOAYKT IOBEPXHOCTHO—OOPAOOTAHHOIO Marepuasa
HAMOJIHUTENS, TOJNIYYeHHBI [0  HACTOSIEMYy M300pETEeHHI0, HMEET IPEBOCXOIHbIE

XApaKTECPUCTUKHU TCKYUYCCTHU, a4 TAKXKE XapPaKTCPHUCTHUKU JUCIICPTrUPOBAHUA B HOHHMepHOﬁ
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MaTpulle MOJUMEPHON KOMIO3MIMH IO CPaBHEHHIO C MHHEpaJbHbIMU HAMOJIHUTEISAMH,
00paboTaHHBIMH TOJIBKO, IO MEHBINEH Mepe, OJHUM MOHO3aMEI€HHBIM STHTAPHBIM aHTHIPUIIOM,
TO €CTh 0€3 NCTIIOIB30BAHUSA CMECH aTU(paTHUECKUX JTMHEHHBIX UJIH Pa3BETBIEHHBIX KapOOHOBBIX
KHCJIOT, COAeprKalllel CTeapUHOBYIO KUCJIOTY, B KOJIMYECTBE, 110 MeHbluel mepe, 10,0% macc, o
OTHOLICHUIO K O0ILIel Macce CMeCH, U OJHOW MM HECKOJIBKUX OMOJHHUTENbHBIX HACBIIIEHHBIX
anmn(aTUUeCcKNX JIMHEHHBIX WM DPa3BETBJIEHHBIX KapOOHOBBIX KHCIIOT, COAEpKaIux ooree
KOJIN4YECTBO aTOMOB yriepona ot C8 no C24.

B wacTHOCTH, mMONy4YeHHBIH MPOAYKT MOBEPXHOCTHO—OOPaOOTAaHHOIO Marepuasa
HATIOJIHUTENST UMEeT NMPH WU3MEPEHUH TEKYy4eCTH MOPOIIKa ¢ MOMOIIBI Crocoda CABUTOBOMN
suetiku Ha FT4 Powder Rheometer (ASTM D7891-15) ¢ mpeaBaputenbHbIM HOPMaJbHBIM
HanpsokeHueM cnpura 15 klla, Hanpsokenue Hadasa tekydectd (UYS), KOTOpoe yMeHbIIAETCs,
no MeHblleld Mepe, Ha 7%, mpenmoututenbHo, Ha 7-30%, Oonee NPEANOYTHTENHHO, IO
MeHblel Mepe, Ha 10%, a Haubonee mnpemnoururensHO, Ha 10-30%, wim ko3¢ dUIHEHT
tekydectu (FF) KOTOpBI MOBBIIAETCS, 1O MEHbIIEH Mepe, Ha 7%, MPEeNnoOYTHTEIbHO, Ha 7—
30%, Gonee mpennoYTUTENBHO, IO MeHbIelH Mepe, Ha 10%, a Hanbosee MPEANOYTUTENFHO, Ha
10-30%, w/uny, npu U3MEPEHUH TEKY4YeCTH MOPOINKA ITOCPEACTBOM METOA C MCIIOJIb30BAaHHEM
NPOTPaMMHUPYEMOH MOCIIEOBATENBHOCTH CTAOUIBHOCTH M IOCIENOBATEIBHOCTENH MEPEMEHHBIX
pacxonoB Ha FT4 Powder Rheometer, 06a3oByro suepruto Ttekydectu (BFE), koropas
yMEHbINAETCsl, IO MeHbmed wmepe, Ha 7%, mpenmoururenbHo, Ha 7-30%, Oonee
MPEINOYTUTENIbHO, 110 MeHblIel Mmepe, Ha 10%, a Haubonee mpenmnourutenbHo, Ha 10-30%, mo
CPaBHEHMIO C TaKUM >X€ MPOIYKTOM IOBEPXHOCTHO—0OPabOTaHHOrO MarepHaja HarOJHUTENS,
00paboTaHHBIM TOJIBKO, IO MEHBIIEH Mepe, OAHIUM MOHO3aMEIIEHHBIM STHTAPHBIM aHTUIPUIIOM,
TO eCTb 0€3 UCTIONB30BAHUS CMECH AU(ATUIECKUX JUHEHHBIX UM PA3BETBIEHHBIX KAPOOHOBBIX
KHCJIOT, COAepIKallel CTeapruHOBYIO KUCJIOTY, B KOJIMYECTBe, 10 MeHbInei mepe, 10,0% macc, o
OTHOLICHHIO K O0ILIel Macce CMeCH, U OJHON MM HECKOJIbKUX JTOMOJHHUTENIbHBIX HACBIIIEHHBIX
annpaTHYECKUX JINHEHHBbIX MM Pa3BETBJICHHBIX KapOOHOBBIX, COMEpPIKAIUX O0IIee KOJTHMYECTBO
atomoB yriepona ot C8 no C24. OueBuano, uro FT4 Powder Rheometer (Freeman Technology,
UK) cuabxken Powder Rheometer Software (v 5.000.00012) u Freeman Technology Data
Analysis Software version 4.0.17.

C y4yeroM TmOJy4YeHHBIX OUYEHb XOPOUIMX PE3yJbTATOB, MOJYYaKOT MPOAYKT
MIOBEPXHOCTHO—00PaOOTAHHOTO MaTepraia HaIOJIHUTENS, CONep KaIuit

a) O MEHbILEH Mepe, OIMH MaTepUa HATIOJTHUTENS, COAEPIKAIINN KapOOHAT KaJIbIHs,

b) cnoli 00paboOTKM Ha TMOBEPXHOCTHU, IO MEHBbIIEH Mepe, OIHOTO MaTepuasa
HATIOJIHUTENS, COAEepIKAIero KapOOHAT KajbIHs, COAEPKAIIWH, MO MEHbIIeH Mepe, OIUH
MOHO3aMEIIEHHbIN SHTAPHBIA aHTUAPHUI H/HIIA COJIEBOH MPOAYKT (MIPOAYKTHI) €r0 PEeakuud M
cMech amu(paTUYeCKNX JMHEWHBbIX WIM PA3BETBICHHBIX KapOOHOBBIX KHCIOT, COIEPIKAIIYIO
CTEapUHOBYIO KHCJIOTY B KOJIMYECTBE, MO MeHblel mepe, 10,0% macc, Mo OTHOIICHHUIO K OOIIei
Macce CMeCH, M OIHY WJIM HECKOJIbKO JOMOJHHUTEIbHBIX HACHIIEHHBIX alu(paTHIeCKux
JVHENWHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT, COAEpKAIUX 00lIee KOJIUIECTBO aTOMOB

yraepona ot C8 no C24, w/unu coneBoii npoAyKT (IPOAYKTHI) UX PEAKLIUH,
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r7ie MPOAYKT MOBEPXHOCTHO—OOPaOOTAHHOTO MaTepuasia HANOJHUTENST CONEPKUT CIION
obpaborku B kxommdectBe ot 0,2 mo 6% wmacc, Mo OTHOUIEHHWIO K oOmed cyxod macce, MO
MEHbLIEH Mepe, OAHOTO MaTepuaa HaloJIHUTENS, COAEPIKaIlero KapOOHAT KaJlbLiUs.

OTHOCHUTENBHO ONpenesieHus, M0 MEHbIIEH Mepe, OJHOro Marepuaja HaNOJHHUTES,
comepikamero KapOoHaT KajbLMs, 1O MEHbIIEeH Mepe, OJHOrO MOHO3aMELIEHHOTO STHTApPHOTO
AHTUIPUIA, COJIEBOTO MPOAYKTA (TMPOAYKTOB) €ro peakivu, CMecH anu(aTH4ecKuX JNHEHHBIX
VI Pa3BETBIICHHBIX KapOOHOBBIX KHCIIOT, COAep Kallell CTeapHHOBYIO KHCIIOTY, B KOJHYECTBE,
no MeHbineir mepe, 10,0% wmacc, Mo OTHOLIEHHIO K OOIIEH Macce CMeCH, W OTHOW WJIH
HECKOJIbKUX JOMOJHUTEIbHBIX HACBHIIEHHBIX ANTU(PaTUYECKUX JMHEWHBIX WM Pa3BETBJIEHHBIX
KapOOHOBBIX KHCJIOT, ConepKaimux oOmiee KOJU4ecTBO aroMoB yriiepoxa ot C8 nmo (24,
COJIEBOTO mponykta (MPONYKTOB) WX peaKIHH, MPOAYKTa TOBEPXHOCTHO—OOPaOOTaHHOTO
MaTepHuajia HATlOJHUTENS M WX MPEATIOYTUTENbHBIX BAPHAHTOB OCYILIECTBIIEHHS], COLLIEMCS Ha
KOMMEHTAapHUH, MPUBEIEHHBIE BBIIIE, IIe 00CYKAATCS CTaauu a), b), ¢) u d) cnocoda.

[IpenmouturenbHO, 4YTOOBI  MPOAYKT  MOBEPXHOCTHO—OOPaOOTAaHHOrO  Marepuasa
HATIOJIHUTENS] HaXOAMIICS B (hOopMe TOopoIIKa.

B omHOM W3 BapHMaHTOB OCYINECTBJICHUS HACTOALIETO H300pPETEHUs, MPOAYKT
MOBEPXHOCTHO—00PaOOTAHHOTO MaTepraa HaIOJIHUTEINS MOXKET ObITh MMONTy4eH (HITH TOJTyYaroT)
C TIOMOIIBIO CITOCO0a MO HACTOSIIEMY U300PETEHHIO.

Takum oOpaszom, npeasaraercss NPOAYKT IOBEPXHOCTHO—OOPAOOTAaHHOIO MaTepuana
HAIOJIHUTEJIS, COAEPIKALLUN

a) o MEeHbILEH Mepe, OIUH MaTepra HAIOJIHUTENS, COAEP KA KapOOHAT KaJbLus,

b) cnoii 00paboOTKM Ha TMOBEPXHOCTHU, IO MEHbLIEH Mepe, OJHOrO MaTepuaja
HAIOJTHUTENIS, COZeprKalero KapOOHAT KasbLHsl, COAEp)KAIlWi, 1O MEHbIIeH Mepe, OIHH
MOHO3aMEIeHHbIN SIHTAPHBIN aHTUAPHI W/WIN COJNEBOH MPOAYKT (IPOAYKTHI) €ro peakuud U
cMech anu(aTUYeCKuX JHHEHHBIX WM Pa3BETBICHHBIX KapOOHOBBIX KHCIIOT, COAEPIKALIYIO
CTEapUHOBYIO KUCJIOTY B KOJMYECTBE, MO MeHblel mepe, 10,0% macc, Mo OTHOIIEHHUIO K 00IIei
Macce CMeCH, M OIHY WJIM HECKOJBKO JIOMOJHHUTEIbHBIX HACBIIIEHHBIX adu(aTHYeCKuX
JIMHEWHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT, COIEpsKAIUX 0OIIee KOJIUYeCTBO aTOMOB
yraepona ot C8 no C24, w/unmu coneBoi NpoayKT (IPOAYKTHI) UX PEAKIIUH,

r7e MPOAYKT MOBEPXHOCTHO—OOPAaOOTAHHOTO MaTephasia HAIMOJHUTENST CONEPKUT CIION
obpabotku B kxonmmdectBe or 0,2 mo 6% wmacc, Mo OTHOILIEHHWIO K oOmed cyxol macce, Mo
MEHBLIEH Mepe, OMHOTO MaTepuasa HaIlOJHUTEIS, COAepIKallero kKapOoHaT KajibLus,

NPOAYKT TMOBEPXHOCTHO—OOPAOOTAHHOTO MaTepuaia HAINOJHUTENS MOXKET ObITh
nojiy4eH (WM TMOJYyYaroT) C TMOMOLIBK CHoco0a MPUTOTOBICHHS IMPOAYKTA MOBEPXHOCTHO—
00paboTaHHOrO MaTepHana HAMOJHHUTENS C MOHO3aMELICHHbIM SIHTAPHBIM aHTUAPHIOM
(aHrHIpPUIAMH) U CMECHIO aTH()ATUIECKUX JIMHEWHBIX HIIN PA3BETBICHHBIX KAPOOHOBBIX KHCIIOT,
coziep Kalell CTeapUHOBYIO KUCIOTY, CIIOCO0 BKJIFOUAET, MO MEHbINEH Mepe, CTaIuH:

a) TIOJIyYeHHs, N0 MEHbIIEeH Mepe, OIHOrO MarepHaja HAIlOJHUTENS, COIEp Kalero
KapOOHAT KaJIbLIHS,

b) mony4eHus, Mo MeHbLIEH Mepe, OAHOIO MOHO3aMEIIEHHOTO SHTAPHOTO aHTUAPHIA,
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C) TONY4YeHHs CMeCH anu(aTUYeCKHX JHUHEHHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX
KHCJIOT, COAeprKalllel CTeapUHOBYIO KUCJIOTY, B KOJIMYECTBE, 10 MeHbiunel mepe, 10,0% macc, o
OTHOILIEHHUIO K OOLIel Macce CMeCH, M OAHY WJIM HECKOJIbKO JTOTOJHUTENbHBIX HACBIIEHHbBIX
annpaTUYECKUX JIMHEHHBIX MM PA3BETBJICHHBIX KapOOHOBBIX KHCIOT, COAEpXKaluX obuiee
KOJIM4ECTBO aroMoB yriepozaa ot C8 no C24,

d) mpuBemeHHss B KOHTAaKT IOBEPXHOCTH, IO MEHBbIIEH Mepe, OJHOTO Marepuana
HAITOJTHUTEIS, COAepIKaInero kapOoHaT KaibLus, CO CTAIUU &) IPU MEePEMELINBAHUH, HA OXHOH
WA HECKOJIbKUX CTaIusiX, B JIOOOM MOPSIAKE, MO MEHbLICH Mepe, ¢ OHUM MOHO3aMELICHHbIM
SIHTAPHBIM aHTUAPHUIOM CO CTaauH b) M cMecu amu(aTUIeCKUX JTUHEWHBIX UM Pa3BETBICHHbBIX
KapOOHOBBIX KHCIIOT CO CTaIuU C) TaKUM 00pa3oM, 4To CJioii oOpaboTKu, comep:Kamui, Mo
MEHbILIEH Mepe, OIWH MOHO3AMEIICHHBIN SIHTAPHBIA AHTHUIPHUI W/WIN COJEBOH MPOAYKT
(TIPONYKTHI) €ro peaklnu U CMeCh an(aTUYeCKUX JIMHEHHBIX UJTH Pa3BETBIEHHBIX KAPOOHOBBIX
KHUCJIOT W/WJIN COJIEBOM MPONYKT (MPOAYKTHI) MX peaknud, (OpMHPYETCss Ha MOBEPXHOCTH
YKa3aHHOTO, TI0 MEHbILIEH Mepe, OJHOr0 MaTepuaya HAIOJHHUTENs, COAeprKaliero kapOoHat
KaJIbIIHSI, CO CTaJlMH a),

re Temreparypa A0 W/WiIH B Xone craguu d) mpuBEAEHHs B KOHTAKT PETYJIHPYETCs
TaKUM 00pa30oM, UTO, 10 MEHbIIEH Mepe, OAUH MOHO3aMEIeHHbIN SHTAPHBIA aHTHIPUI U CMEChH
annpaTUUECKUX JIMHEHHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX KHCIOT HAaxXOIATCS B
PACIUIaBIIEHHOM HJIH JKHUIKOM COCTOSTHHH.

ITpoaykT moBEpXHOCTHO—OOPAaOOTAHHOrO MaTepuata HATOJHUTENS, OJYYEHHBIH TaKUM
00pa3oM, MPEUMYLIECTBEHHO HCIIONb3YEeTCsS B IOJMMEPHOM KOMIIO3UIMH, COAEpIKaIlel, Io
MEHbLIEH Mepe, OIHY IMOJUMEpHYK cMmoiy U oT 1 no 95% macc mpomykra HMOBEPXHOCTHO—
00paboTaHHOTO MaTepUaa HaOJIHUTES.

B npyrom acnekre, HacTosiee n300peTeHne OTHOCUTCSI, TAKUM 00pa3oM, K MOJIMMEPHOI
KOMITO3UIINH, CoAep Kalnel, Mo MeHblleld Mepe, OOHY MOJUMEpPHYI0 cMouy U oT 1 1o 95% macc,
IO OTHOLICHHIO K OO0Imel Macce MOJUMEPHONW KOMITO3ULMH, TPOAYKTa MOBEPXHOCTHO—
00paboTaHHOTO MaTepHaja HAITOJTHUTETSI.

COOTBETCTBEHHO, MOJMMEpPHasi KOMITO3ULMSI COAEPIKUT, 1O MeHbIIeH Mepe, OIHY
noJuMepHyro cmouty. [lonrMepHast cMoa npencTaBisieT co00i OCHOBHYIO IIeTb KOMITO3ULIMU U
o0ecrnieunBaeT MPOYHOCTb, THOKOCTb, KECTKOCTh M M3HOCOCTOMKOCTh T'OTOBOI'O BOJIOKHA W/HUTH
¢dunamMeHTa W/WUIM MJICHKH W/WIM HATH WK JICTa W/ WU TPyOb! W/niu npoduist w/uiu Gopmbl
s popmoBaHus wW/uiau (QOpMBI AN MHXKEKIMOHHOrO (opmoBanus w/mumu Gopmsl s
(hOpMOBaHUS Pa3TyBOM.

OueBuaHO, 4YTO, TO MeEHbIIEH Mepe, OIHA IOJMMEpHas CMOJa MO HACTOSIIEMY
M300pETEHNIO HE OTPAaHMYMBAETCS KAKUM—JIN0OO KOHKPETHBIM MaTepHAIOM CMOJIbI TIOCTOJBKY,
MIOCKOJIbKY TIOJIMMEPHAs KOMITO3UIUS SIBJISIETCS] TPUTOMHOM JUIS TOJNYYEHHsT BOJIOKHA W/MIIH
¢dunamMeHTa W/ WUaM MISHKW W/WIH HUTH WK JIUCTa W/ WU TPYOB! W/niu npoduis u/uimu Gopmsl
s popmoBaHMA W/uiau (QOpMBI AN MHXKEKIMOHHOro (opmoBanus w/uma Gopmsl  ans

(bopMOBaHUsI Pa3IyBOM.
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B onHOM W3 BapuaHTOB OCYIIECTBIIEHHS] HACTOALIETO M300PETEHHUs, M0 MEHbIIEH Mepe,
OJlHA TIOJIMMEpPHAsl CMOJa TPEACTAaBJIAET COOON, MO MEHbIeH Mepe, OAMH TEePMOIUIACTHYHBIN
nonumep. Takum oOpa3oM, MPEANOYTUTENBHO, YTOOBI, O MEHbINEH Mepe, OHA MOJUMEpPHas
CMOJIa TIpeAcCTaBisia CcOOOH  TEePMOIUIACTHYHBIM MONMMEpP, BBIOPAHHBIH W3  TPYIIIH,
BKJIFOUAIOLIEH  TOMONOJMMEpbl  W/WIM  CONOJMMEpbl  MOJUOJE(PUHOB,  NOJMAMUAOB,
raJOreHOCOAEPIKAIUX TOJIUMEPOB W/ HIIH CIIOKHBIX MOJIUI(PHUPOB.

B nononHeHue k 3TOMy WIM aJbTEPHATUBHO, IO MEHbIIEH Mepe, OfHA MOJIMMEpHas
CMOJIa TIPEACTaBJsieT cOoOOM TOMOMOJUMep W/WiH comosuMmep nosiuoneduHa. Hampumep, mo
MEHbIIEeH Mepe, OHa TOJMMEpHAs CMOJIA MPENCTaBJsIET COOOW TOMOMOJIMMEP M COIMOJUMED
nojuosiedruHa. AJNBTEPHATHBHO, MO MEHBIICH Mepe, OAHA MOJMMEpPHAsh CMOJia MPEICTABISET
cO00#1 rOMOTIOJIUMED UJTH COTIOJTUMED MONNONIeUHA.

OueBUAHO, YTO, MO MEHbLIEH Mepe, OJHA IOJUMEpPHAasl CMOJia MPEANOYTUTETHHO
npeacTaBisieT CO00i roMononuMep noauojeduHa.

Hanpuwmep, nonrnoneduH MOXKeT MpeacTaBIsasTh COO0H MOMUAITHIICH W/UIIH MTOJUIPONUIICH
w/vmn nomuOyTriieH. COOTBETCTBEHHO, €CNIU MONMONIeUH MPEACTABISIET COOON TMONUATHIIEH,
nojnoieduH BBHIOMPAIOT W3 TPYMINbL, BKIKOYAKOMEH TOMOIIOJUMEPbI HW/HIH COMOJIUMEPHI
NOJIM3TUIIEHA, MON00HbIe monusyTHieHy Bbicokol motHoctr (HDPE), monmmstuneny cpenneit
wiotHoctd (MDPE), nmomustuneny Huskoil minorHoctd (LDPE), monmmsTuieHy O4eHb HU3KOH
mwiotHocty (VLDPE), nuneitHoMy nonmusTiieHy Hu3koi miotHoct (LLDPE).

Hanpumep, mnonmonedpuH mnpexacraBiser coOOH TOMOINOIUMEP W/HIN CONOJIUMED
MOJIMSTUIICHA.

BripaxkeHne roMonoJuMep IMOJU3TUJIEHA, UCIOIb3yeMOE B HACTOSIIEM H300peTeHUuH,
OTHOCUTCSI K TOJMATHIIEHY, COAEp’KaIleMy IOJU3TUIIEH, KOTOPBIH COCTOMT, MO CYIIECTBY, TO
ecTb Oonee ueM Ha 99,7% wmacc, eme OoJiee MPEANOYTUTENBHO, O MeHbIIeH Mmepe, Ha 99,8%
Macc, MO OTHOIIEHMIO K OOINeill Macce MONMSTWIeHA, U3 3TWIEHOBBIX enuHul. Hampumep, B
TOMOIIOJTUMEPE MONUATHIICHA IETEKTUPYIOTCS TOJBKO STHIICHOBBIE €IHMHULIBI.

B cnyuae ecnm, mo MeHbIneH Mepe, OHA MOJIMMEPHAS CMOJIA TMTOJIMMEPHOH KOMITO3ULIHH
COIEPKHUT COMOJMMEpP TOJMATHIIEHa, OYEBHAHO, YTO TOJHSTHIICH COIEPXKUT EIUHHIIBL,
NOJIyYeHHbIE W3 OSTUJICHA, KaK TIJIaBHble KOMIOHEHTb. COOTBETCTBEHHO, COMOJHMED
NIOJIMSTUIIEHA COZIEPIKUT, 1O MEHbIIeH Mepe, 55% Macc equHHL, NOJY4YEeHHBIX 13 3THUIIeHa, Ooee
NPEANOYTUTENBHO, MO MeHblled Mepe, 60% Macc enMHHUL, MOJY4YEHHBIX U3 OSTUJIEHA, IO
OTHOIIEHHIO K 00mel Macce nmonusTrieHa. Hanpumep, conommumep MOJU3THIIEHA COAEPKUT 60—
99,5% wmacc, OGonee mpemanoututenbHo, 90-99% Mmacce, eNVHMI, MONYyYaeMbIX U3 3TUJICHA, IO
OTHOWIEHMI0 K o0mel wmacce mnommyTwieHa. COMOHOMEpBI, MPUCYTCTBYIOLUIHE B TaKOM
COToNIUMepe MOJMU3TUJIEHA, NpeAcTaBsifoT codorr C3—C10 o—onedunsl, npenmnouturensHo, 1—
OyTeH, 1-rekceH 1 1—OKTeH, OCIENHII SBJIIETCS OCOOCHHO MPEATIOYTHTETHHBIM.

B nomonHeHme K 3TOMy WM albTEPHATUBHO, NOJHONE(UH NPEACTaBIsIeT COOOi
TOMOIIOJIUMEDP H/HITH COTIOJIMMED MOJUITPOTIHIECHA.

BeipakeHne roMomoJuMep MOJHUIPONUIEHA, KaK HCIONb3YyeTCs IO HACTOSALIEMY

U300pETEeHUI0, OTHOCUTCS K MOJUIPONUIEHY, KOTOPBII COCTOHT, IO CYIIECTBY, TO €CTb Oonee
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geMm Ha 99% Mmacc, eme OoJiee MPEANOYTUTENBHO, IO MeHbIIel Mepe, 99,5% macc, Hanpumep, o
MeHbIe Mmepe, Ha 99,8% wmacc, Mo OTHOWmEHWIO K OOmel Macce NOJUNPONUICHA, W3
MNPOMNUWJICHOBBIX C€IWHULI. B NPEANIOYTUTECIIbHOM BAPHAHTEC OCYIICCTBJICHUA B TOMOIIOJIUMED
MOJIMIIPOIHUJIEHA JETEKTUPYIOTCS TOJBKO MPOMUIICHOBBIE €AMHHUIIBL.

B cnyuae, xorga, no MeHbllel Mepe, OJJHA OJIMMEPHAst CMOJIa MOJUMEPHON KOMIO3ULIUU
COZIEPKUT COMOJIUMEP MOJIUMPONUIICHA, OJUMPONIIECH MPEANOYTUTENBHO COAEPIKUT €UHULIBL,
MOJIyYeHHble W3 TPOMHJIEHA, KaK OCHOBHble KOMMOHEHThl. (Comosumep MOJIUIIPONUIICHA
npeaAnoOUTUTEIIbHO COACPIKUT, a NPCANOUYTUTECIIBHO, COCTOUT U3 HHUX, CAWHHIBI, ITOJYYCHHBIC N3
npormiera U C2 w/muimm, nmo MeHbined mepe, omHoro C4—C10 o—oneduna. B omHOM wu3
BAPUAHTOB OCYIIECTBJIEHUS] HACTOSILIETO U300PETEHUS, COMOJUMED MOMUIPONUIIEHA CONEPIKUT,
a IpeAnoUTUTEIBbHO, COCTOUT M3 HUX, CAWHHILI, IOJYYCHHBIEC U3 IIPOIMUJIEHA U, IO MEHBIIEN
Mepe, OHOTO a—oyie(hrHA, BEIOPAHHOTO M3 TPYIIIbI, COCTOALIEH U3 ATHIIeHa, 10yTeHa, 1meHTeHa,
l-rexcena u 1-okrena. Hanpumep, cononumMep NOJUNPONMIEHA COAEPIKUT, a IPENNOUYTUTEIBHO,
COCTOUT U3 HUX, €AUWHUIDBI, MOJYUYCHHBIC N3 IMPOIMUJICHA W 3TUJICHA. B OOHOM M3 BApPUAHTOB
OCYIIECTBJICHUS] HACTOSIIIEr0 N300PETeHMSI, €IMHULIBIL, TIOJy4EeHHbIC U3 TPOTMIIIEHA, COCTABJISIFOT
OCHOBHYIO YaCThb MMOJUIPOINUJIEHA, TO €CTh, 1O MeHblIel Mepe, 60% Macc, MPeAnOYTUTENBHO, 110
MeHbIel Mepe, 70% wmacc, 6oree mpeanoYTUTENHLHO, IO MeHbInel Mepe, 80% macce, emne Oonee
NpeanouTuTeNbHO, OT 60 1o 99% macc, naxke Oonee mpennoutuTesnbHO oT 70 1o 99% wmacc, a
HanOonee mpennoyTuTesnbHO, OoT 80 mo 99% wmacc, MO OTHOWIEHMIO K oOmeld Macce
nojunpomnwieHa. Konndectso enunnn, nmonydeHHbIX n3 C2 W/HMIM 1O MEHbLIEH Mepe, OTHOTO
C4—C10 ooneduHa, B conoiauMepe MOJUMPONIICHA, HAXOAUTCS B quamnaszone ot 1 1o 40% wmacc,
Oonee mpenmodTUTeNbHO, B AuamnasoHe or 1 mo 30% wmacc, a Hambosee MPEenrnoYTUTENbHO, B
nuana3one ot 1 1o 20% macc, Mo OTHOLIEHHIO K OOIIel Macce COnoimMepa MOJUIPONTUIIEHA.

Ecnu cononumep mnOIMOpPONUEHA CONEPXKUT TOJBKO €IWHMIIBL, TOJIYYEHHBIE W3
MPONWIEHA U 3THJICHA, KOJIMYECTBO STUJIEHA MPEANOYTUTEIbHO HAXOUTCS B AUANa3oHe oT 1 1o
20% macc, MpeanoYTUTENbHO, B Auamna3one ot 1 1o 15% macc, a Hanboiee MpeanoYTUTENBHO, B
nuana3one ot 1 go 10% macc, mo OTHOWEHUIO K OOIIeil Macce COMoNMMEpa MOJUIPOITHIICHA.
COOTBeTCTBeHHO, KOJIMYECTBO MPOMUJICHA NMPEANIOYTUTCIIBHO HAXOAUTCA B AUAIIa30HE OT 80 a0
99% Mmacc, Mpenno4YTUTEIbHO, B Auamna3one oT 85 1o 99% macc, a HanboJiee MPeanoYTUTENBHO,
B auanaszone ot 90 1o 99% wmacc, Mo OTHOIIEHHUIO K 001Iel Macce ComoIMepa MOJUIPOITHIIIEHA.

B nomonHeHme K 3TOMY WM aJbTEPHATHUBHO, MNoJHoJepuH mpencrasisier coOoit
TOMOTIOJTUMEDP W/WJTA COTIONMMEP MOJHOYTHIIEHA.

BripaskeHne romomnosuMep TOMHOYTHJIEHA KAaK HCIONB3YeTCS MO HACTOSIIEMY
U300pETEeHHUI0, OTHOCHUTCS K MOJHOYTHIIEHY, KOTOPBIM COCTOUT, IO CYIIECTBY, TO €CTh OoJiee YeM
Ha 99% wmacc, eme Ooyiee MPeANOYTUTENLHO, IO MEeHbIIEH Mepe, Ha 99,5% Macc, Hanpumep, 1o
MeHbIel wmepe, Ha 99,8% wmacc, Mo OTHOWIEHHIO K oOOmell Macce mNOMUOyTHIIeHA, W3
6YTI/IJ'IGHOBBIX CAUHUILI. B NPEATIOYTUTECIIbHOM BAPHUAHTE OCYLICCTBIICHHSA, B TOMOIIOJIHUMEPE
NoJHOYTHIIEHA NETEKTHPYIOTCS TOJIBKO OYTHIICHOBbIE €IMHULIBL

B cnyuae, koraa, no MeHbllel Mepe, OJJHa TOJIMMEPHAast CMOJIa MOJUMEPHON KOMIO3ULIUU

COIEPKUT COMOJUMEP MOJUOYTHIIEHA, NMOJUOYTUJIEH NPEANOYTUTENbHO COAEPIKUT €IUHHILIBL,
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NOJIy4eHHble W3 OyTWiieHa, Kak OCHOBHblE KOMIIOHEHThl. Comonumep monuOyTHiIeHa
IPEANIOUYTUTENBHO COAEPKUT, a MPEANOUTUTENBHO, COCTOUT U3 HUX, €AVHULIbI, NTOJYUYECHHbIE U3
oytunena u C2 w/wmm C3 w/umm, no menbineir Mepe, ogqHoro C5—C10 a—onedpuna. B onHom u3
BAPUAHTOB OCYIIECTBIIEHHs HACTOSIIEr0 M300PETeHHsI, COMOIMMEpP MONMUOyTHIIEHa CONEPKUT, a
NPEATIOYTUTENBHO, COCTOUT U3 HUX, €AMHULIBL, MTOJyueHHble N3 OyTUJIeHA U, [0 MEHbLIEH Mepe,
OJHOTO 0—0Jyie(prHa, BRIOPAHHOTO U3 TPYIIIBI, COCTOALICH U3 3TUIeHa, lmponenHa, 1 -neHTeHa, 1—
rekceHa u l-okteHa. Hampumep, comonmMep NnoauOyTHIEHA COAEPIKUT, & MPEANIOYTUTENBHO,
COCTOUT W3 HHUX, €IUHHIIbI, MOJyYeHHble W3 OyTHJeHa M OSTHJIEeHa. B OZHOM M3 BapHaHTOB
OCYIIECTBIIEHHsI HACTOSIIEr0 M300PETeHUs, EAMHULIbI, MOJyYeHHbIE U3 OYTHJIEHA, COCTABISIFOT
OCHOBHYIO 4YacCTh MOJUOYTHIIEHA, TO €CTh MO MeHbleil Mepe, 60% macc, MpearnoYTUTENbHO, 10
MeHbIei Mepe, 70% wmacc, 6osee mpeanoYTUTENLHO, IO MeHbInel Mepe, 80% macce, emne Oosee
npennouTuTeNibHo, oT 60 1o 99% macc, naxe Oonee npeamnodrureapbHO, oT 70 10 99% macc, a
HanOonee mpennoyturesnibHo, or 80 mo 99% wmacc, MO OTHOWIEHWIO K oOmeid Macce
nonuOytuineHa. KonmuectBo enquHun, nomydeHHslx w3 C2 w/wnm C3 w/unm, mo MeHbLIEH Mepe,
onnoro C5-C10 o—oneduna, B comojumepe MONMHOYTHIIEHA HAXOAWTCS B JHAMAa30HE B
nuana3one or 1 mo 40% wmacc, 6osee mpenmodTuTeNbHO, B nuamnasoHe ot 1 go 30% wmacc, a
HanOoJiee MPeaNOYTHTENbHO, B Anana3zoHe ot 1 1o 20% macc, mo OTHOLIEHHIO K o0mel macce
COIoMMepa MoNMOYTHIIEHA.

Ecnu, mo meHblIel Mepe, ofHA NMOJMMEpHAasi CMOJIa MPENCTaBIsAeT COO0H roMononIuMep
W/WJTH COTIONTUMEP TaJIOT€HOCOAEPIKALIEro MOoJIMMepa, 3Ta, IO MEHbIIeH Mepe, OHA MOJIMMEPHAs
CMOJIa MPEANOYTUTENBHO BbIOUpaeTcs: u3 nonuBuHWwIxaopuaa (PVC), nonuBuHIUINASHXIOpHIA
(PVDC), nomusunnnunerdropuna (PVDF) u nonurerpadropatunena (PTFE).

Ecnu, mo meHbluel Mepe, OfHA MOJMMEPHAs! CMOJIa MPEACTaBIIsAeT COOOH TrOMOMIONIUMEp
W/WIM COMOJIUMEp CIIOXHOro monuddupa, 3Ta, IO MEHbIIEH Mepe, OIHA MOJUMEpHas CMOoJa
MIPEATIOUYTUTENBHO BBIOMPAETCsI u3 noJm3TUIIeHTepedTanara (PET),
nojurpuMmerwientepedtanara (PTT), momubyrunenrepedranarta (PBT), momustunendranara
(PEN), HO Tak»Xe U3 JerpagupyeMbIX CIOKHBIX MOTUI(PUPOB, TAKUX KAaK MOJUMOJIOYHAST KHCIIOTA
(noymnaktun, PLA).

B omHOM W3 BapHAHTOB OCYINECTBJIEHHUS] HACTOSLIETO M300pETeHUs, IO MEHbIIEH Mepe,
OHA TOJHMEpHAas CMOJia TpPEACTaBsieT Cco0Oi TOMONOJMMEp TOJMATHIEHA H/WIIH
NOJITIPOITMIICHA W/iin nonuOyTiieHa. Hanpumep, mo MeHbIIei Mepe, OfHa MOJMMepHast CMoJia
npeAcTaBsieT coOOW TOMOMNOJMMEP NOJHMSTHIIEHA W TOJMIIPOIIIEHA. AJBTEPHATUBHO, IO
MEHBIIEH Mepe, O/IHa OJUMEPHAst CMOJIa TIPEACTABISIET COOOH rOMOTOIMMED TOJUATHIIEHA FITH
NOJIUNPOIMIEHA. B OZHOM M3 BapHMAaHTOB OCYLIECTBJICHUS HACTOSIIErO H300pETEeHHs, IO
MEHbIIEH Mepe, OHA MOJMMEPHAst CMOJIa MPEACTABIAET COO0H rOMOTIOIUMED MOJIHUITPOITHIICHA.

Bripaxxenue "mo wMmeHblnell Mepe, onHA" TMOJMMEpPHas CMOJa O3Ha4yaeT, 4TO B
NOJIMMEPHONH KOMITIO3HMLIUK IO HACTOSINEMYy H300PETEeHHIO MOTYT NPUCYTCTBOBaTh ONIWUH HIIU
HECKOJIbKO BUJIOB MOJMMEPHON CMOJIBL.

COOTBETCTBEHHO, OYEBUAHO, YTO, N0 MEHBLIEH Mepe, OAHA MOJMMEPHAs CMOJa MOKET

NPEeACTaBIATh COOOH cMech ABYX WiM Ooiee BHIOB NMOJUMEpHBIX cMmoj. Hampumep, ecnu, mo
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MEHbIIeH Mepe, OfHA MOJHMEpHAas CMOJA MpeACTaBisieT coOOW cMech ABYX WM Ooiee
NOJMMEPHBIX CMOJ, OJHAa IMOJUMEpPHas CMOJia MPEACTaBIsieT COO0OW TOMONOJUMEp WM
COIOJIUMEP TOJIUIIPONIIIEHA, B TO BPEMsI KaK BTOpasi MJIM JOTIOJHUTENbHAs MOJMMEpPHasi CMOJIa
BBIOMPAETCS] M3 TPYMIbL, BKIOYAIOIIEH T'OMOIMOJUMEPBl W/WINM COIMOJUMEPHI IMOJNU3TUJICHA,
NoJNOYTUIIEHA, MOJUAMUIOB, CIOXKHBIX MOJIMA(PHUPOB, raJOreHOCOAEPKAIUX MOIUMEPOB U HX
cMecei.

B 0omHOM M3 BapHaHTOB OCYLIECTBJICHHSI HACTOSIETO M300pETEeHus, 10 MEHbIIEeH Mepe,
OHA TOJIMMEpPHAsi CMOJla TPEACTaBsieT Cco0OM ONMH BUJA  TOJUMEPHOW  CMOJIBI.
[IpennmouyTuTenbHO, MO MEHBINEH Mepe, OAHAa TOJUMEpPHas CMOJja MPeACTaBIseT CoOOoM
TOMOITOJTUMED TOTUATHIICHA WIIH TIOJTHUIPOITUICHA.

B omHOM W3 BapHaHTOB OCYINECTBJIEHHS] HACTOSLIETO M300pETeHUs, IO MEHbIIEH Mepe,
OHA TIOJIMMEpPHAs CMOJa uMeeT Temmeparypy rmiasneHuss Tm  Beime 100°C, Oonee
NpeanoyuTuTeNbHO, Beile 150°C, nanpumep, Boime 200°C. Hanmpumep, Temneparypa mjiaBieHuys,
10 MEHbIIEH Mepe, OHOH MOJMMEPHOH CMOJIBI HaxoauTcs B npexnenax ot 100 no 350°C, Gonee
NPEATIOUTUTENBHO, B penenax oT 150 no 325°C, a Hanbomnee npennoYTHTENBHO, B Mpeaenax oT
200 o 300°C.

Kpome Toro, o4eBHOHO, 4YTO, MO MEHbLIEH Mepe, OAHA IOJUMEPHAs CMOJAa MOXKET
BBIOMPATHCS U3 TIOJMMEPHBIX CMOJI, UMEIOIINX LIMPOKHUHA CIEKTP CKOPOCTEH TEUEHHs PacIuiaBa.
Kax mpaBuiio, nmpennoyTHTEIbHO, YTOOBI 10 MEHbINEH Mepe, OfHA MOJIMMEpPHAsi CMOoJia MMeJa
ckopocthb TedeHus pacmiasa MFR (190°C) ot 0,1 mo 3000 /10 muH, Oonee mpeArnouTUTENBHO,
or 0,2 mo 2500 r/10 mmuu. Hanpumep, mo MeHblneil mepe, ofHa MOJUMEpHas CMOJIa MMEET
ckopocthb TeueHus pacriaBa MFR (190°C) ot 0,3 go 2000 r/10 mus nmm ot 0,3 mo 1600 r/10
MUH. B nonojHeHue k 3TOMy WM albTePHATHUBHO, 10 MEHbIIEH Mepe, OJHa MOJIUMEpHas CMoJia
uMeeT ckopocTh TedeHus: pacmiaBa MFR (230°C) or 0,1 ngo 3000 r/10 mwmH, Oonee
npexnnoytutensHo, ot 0,2 1o 2 500 r/10 mun. Hanpumep, no MeHsLiel Mepe, OfHa NOJIUMepHast
CMOJIa UMeeT CKOpocTh TedeHus pacmuasa MFR (230°C) ot 0,3 no 2000 /10 mun wnum ot 0,3 no
1600 /10 muH.

Hanpuwmep, ecnu, mo MeHbIIell Mepe, OJHA MOJUMEPHAs CMOJIa MPENCTAaBJSET COOOM
noJuoIeuH, MPEeaCTABISIOMMNA COOOH TOMOMONIMMEp W/ COMOJMMEP MOJUIPONUIICHA,
NPEATIOYTUTENIbHO, YTOOBI 3Ta, MO MEHbBILIEH Mepe, OIHAa MOJIMMEpPHAsi CMOJia MMela CKOPOCTh
tedeHus pacruasa MFR (190°C, 2,16 kr) ot 1 go 3000 1/10 mMuH, Oosee mpeanouTUTENbHO, OT 3
no 2500 1/10 muH. Hampumep, Mo MeHbIIeH Mepe, OIHA TMOJMMEpPHAash CMOJA, KOTOpas
NpEeACTaBIsieT COOOW TOMOIMOJIMMEDP W/WIM COMOJIUMED MOJUNPONUIIEHA, HMEET CKOPOCTh
teueHus: pacruiaa MFR (190°C) or 5 mo 2000 /10 mux wmm ot 10 mo 1600 r/10 muH.
[IpennouTuTenbHO, YTOOBI, IO MEHBLIEH Mepe, OJHA MOJIMMEPHAsi CMOJIa, KOTOPasi MPEACTaBIISET
co0Ol TOMOIIONMMEP /MM COTIONHMMED MOJUIPOINNIICHA, UMeNla CKOPOCTh TEUEHHs pacIuiaBa
MFR (230°C) or 1 mo 3000 r/10 mun, Ooxee mpenmoututensHO, oT 3 g0 2500 /10 muH.
Hanpumep, mo MeHblIeidl Mepe, OgHa NOJMMEPHAs CMOJIA, KOTOpas MPEACTaBIseT COOOH
TOMOTIOJIIMEP W/WJIM COMOJIUMEpP MOJIMIIPONUIICHA, UMeeT CKOPOCTh TeueHus pacriaBa MFR
(230°C) ot 5 10 2000 /10 mMun mu ot 10 7o 1 600 1/10 mMuH.
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Ecnu, no MeHsbIneii Mepe, ofHa MOJUMeEpHAasi CMOJIa MPEACTaBisieT codoil monnoneduH,
NPEACTABISIIOIUN COOON TOMONOJIMMEP W/HIN COIOJNUMED IMOJIM3THIIEHA, OUEBHIHO, 4YTO, IO
MEHbLIEH Mepe, OJJHA MOJMMEPHAasi CMOJIa UMEET CKOpee HU3KYK CKOPOCTb TE€UEHUs PacIuiaBa.
CoOOTBETCTBEHHO, MPEANOYTUTENBHO, YTOOBI, MO MEHbIIEH Mepe, OfHA IMOJUMEpHas CMOJa,
KOTOpasi MpeAcTaBisier co0ol rOMONONINMED W/UIH COTOMMMEp MOJMATHIICHA, UMeNa CKOPOCThb
teuenus pacmiasa MFR (190°C) ot 0,5 no 20 /10 mun, Oonee npeanodturenbHo, ot 0,7 no 15
/10 muH. Hanpumep, mo MeHblueli Mepe, OfHA MOJUMEPHAs CMOJAa UMeeT CKOPOCTh TEYEHUS
pacmiasa MFR (190°C) ot 0,9 no 10 /10 mun wiu ot 0,9 no 5 /10 muH. B momonHeHue k
STOMY WJIM aJIbTEPHATUBHO, TI0 MEHBLIEH Mepe, OHA TOJMMEpHAast CMOJIa, KOTOPast MPEICTABIISIET
co0Ool rOMOTIONIUMED W/UJTH COTIOJIUMED TOJHATHIIEHA, IMEET CKOPOCTh TedeHus pacmiasa MFR
(230°C) ot 0,1 mo 3000 r/10 mun, Oonee mpeanouturenbHo, ot 0,2 mo 2500 /10 mwuH.
Hanpumep, mo MeHblieil Mepe, OgHA NOJMMEpHAs CMOJIA, KOTOpas MPENCTaBJIsET COOOMH
rOMOITIOJIUMEP W/WIIM COTOJUMEp TMOJHUSTHIIEHA, HMEeT CKOpPOCTh TeueHHs pacruiaBa MFR
(230°C) ot 0,3 1o 2 000 /10 muH muu ot 0,3 o 1600 1/10 MuH.

Jlpyroii OCHOBHOM KOMIIOHEHT HACTOALIEH MONMMEPHOW KOMIIO3ULMHU MNPEACTaBIsET
co0Oll TPOAYKT TOBEPXHOCTHO—0OpaboTaHHOrO Marepuana HanojgHuTeNnss. OTHOCUTENBbHO
OTNpEeNeNeHus] TMPOAYKTa IOBEPXHOCTHO—OOpaOOTAaHHOrO Marepuaja HANOJHUTENS MU €ro
NPEATIOYTUTENIbHBIX BAPHAHTOB OCYINECTBJICHHUS, COIIJIEMCS Ha KOMMEHTapWUH, NPUBEIECHHBIE
BBIIIIE, TIPU OOCY>KASHUH CTaauii a), b), ¢) u d) cocoda,

Onaum u3 TpeOOBaHUI HACTOAIIETO0 HM300pPETEHUs SIBISIETCS TO, YTOOBI MOJIMMEpHAs
KOMITO3UIUST COZieprKaia MPOAYKT MOBEPXHOCTHO—OOPAOOTAaHHOIO MaTepuasa HAIMOJHUTENS B
KonudecTse oT 1 10 95% Macc, o OTHOLIEHUIO K 0011el Macce NOJIMMEPHON KOMITO3ULIUH.

B ongHOM M3 BapuaHTOB OCYINECTBJIEHUS HACTOSINEro H300peTeHus, NOJHMMepHas
KOMITO3HMLIUST COZEPKUT MPOAYKT IMOBEPXHOCTHO—OOPaOOTAHHOTO MaTepHaja HAIOJHUTENS B
KomyecTBe oT 5 1o 95% wmacc, a npeanoururensHo, ot 10 mo 85% macc, Mo OTHOLIEHHIO K
obmeli Macce MOJIMMEpHOH Kommosuuuu. Hampumep, mnojuMepHas KOMIIO3MIUS COAEPIKUT
NPOAYKT MOBEPXHOCTHO—OOPaOOTAaHHOIO MaTepHaja HAOJIHUTENs B KojmdectBe oT 15 no 80%
Macc, 0 OTHOLIEHHIO K 00Iel Macce MOJIMMEPHON KOMITO3HLIUH.

B onHOM M3 BapUAHTOB OCYINECTBJIEHUS HACTOSINErO H300pEeTeHUs, MOJUMepHast
KOMITO3HULIMSI TPECTABISIET COOOM KOHIIEHTPAT.

TepmuH "KOHLIEHTpPAT" OTHOCUTCS K KOMIIO3ULIMH, UMEIOIIEeH KOHLIEHTPALUI0 MPOAYKTa
MOBEPXHOCTHO—OOPaOOTAHHOTO MaTepHaja HAMOJHHUTENS, KOTOpasl BBIIIE, YeM KOHIICHTPALUs
NOJIMMEPHON KOMIO3ULIMK, WCIONb3YeMOH Ui TOJNYYEHUs] TOTOBOTO [UIsI TPUMEHEHHS
MPOAYKTA, TAKOTO KaK BOJIOKHO W/Wiu (PUIAMEHT W/WIIM TUIeHKA W/WIA HUTh W/WIN JIUCT W/WJIH
TpyOa w/wnmm npodwib w/ummn opma nns dopmoBaHus w/mam Gopma ST WHKEKIIHOHHOTO
dopmoBanust w/unu popma st GopMoBaHUs pasnyBOM. To ecTh, Tak CKa3aTb, KOHIIEHTPAT
JOTIONTHUTENBHO Pa30aBIAIOT TaKUM OOpa3oM, YTOOBI MONYUYUTH IMOJUMEPHYIO KOMIIO3HIHUIO,
KOTOpast SBJSIETCS MPUTOAHOMN JJIsl TIOJTYUEHUs] TOTOBOTO ISl IPUMEHEHUS IPOYKTa, TAKOTO KaK

BOJIOKHO /WK (PUIAMEHT W/WJIH IUICHKA W/WIM HUTh W/WIN JUCT W/WiK TpyOa w/uiu npoduib
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w/wnmm popma s popMoBaHus WK GopMa s UHXEKUHOHHOro opMoBanus nu/umm dpopma
11t QOPMOBaHHUS Pa3ayBOM.

Hanpumep, KOHIEHTpAT COMEPKUT MPOAYKT MOBEPXHOCTHO—OOPaOOTaHHOrO Marepuasa
HATNOJIHUTEJISA B KojmuecTse oT 50 1o 95% macce, mpennoururenbHo, ot 60 1o 85% macc, a Gonee
npeanouTuTensHo, ot 70 1o 80% macc, o OTHOLIEHHUIO K 001el Macce KOHLIEHTpATa.

CornacHo OXHOMY U3 BApUAHTOB OCYLIECTBJIEHHMsS HACTOAIIErO HM300peTeHws,
KOHLIEHTPAT HCIIOJB3YIOT Ui MOJyYeHHs BOJOKHA WWIM (PUIAMEHTOB W/MIM IUIEHOK W/MJIH
HUTEM.

B npyrom BapuaHTe OCYINECTBJIEHUS HACTOSIIEro HW300peTeHUs, MOJUMEepHas
KOMITO3UILIMSI, UCTIOb3yeMast Il TIOJYYSHUsI TOTOBOT'O JUIsl IPUMEHEHHsI TPOAYKTA, TAKOTO Kak
BOJIOKHO W/WJIK (PUJIAMEHT W/WJIM IUJICHKA W/WJIM HUTh W/WIU JIUCT W/Wiu TpyOa W/ uiu npoduiib
u/wmm Gopma s hopMoBaHus W/ GopMma Ui WHKEKIHOHHOTO (popmoBanus u/uimm dpopma
i (pOpMOBaHHS PA3qyBOM, COAEPIKUT MPOAYKT TMOBEPXHOCTHO—OOPaOOTaHHOrO Marepuasa
HarMoJHUTENsA B KoynuydecTBe oT 1 mo 70% wmacce, mpeamouTuTenpbHO, OT 5 mo 55% wmacc, a
Hauboee npeanoyTuTenbHO, oT 10 1o 50% Mace, Mo OTHOLIEHHIO K O0IIel Macce MOJTMMEPHOM
kKomno3uui. Hampumep, monumepHasi KOMIO3HLIMS, HCIIONb3yeMasi ISl TTOJyYEHHs] TOTOBOTO
IUI IPUMEHEHHUsI TPOAYKTA, TAKOro KaK BOJIOKHO W/MIIK (PUIAMEHT W/WIIH IUICHKA, COAEPIKHUT
NPOAYKT NMOBEPXHOCTHO—OOPaOOTAaHHOIO MaTepHaja HAIOJIHUTENS B KojmdecTse oT 15 no 25%
Macc, IO OTHOLIEHHIO K 00IIel Macce MOJIMMEPHON KOMITO3HLIUH.

B npyrom BapuaHTe OCYINECTBJIEHUS HACTOSIIEr0 H300pETeHUs, NOJHMEpHas
KOMITO3UILIMS], UCTIONb3yeMast ISl TTOJy4eHHsl TOTOBOTO JUIsl IPUMEHEHHsI IPOAYKTA, TAKOro Kak
BOJIOKHO /WU (PUIAMEHT W/WJIM TJICHKA W/WJIM HUTh WM JIUCT W/wmu Tpyba u/umm npod b
u/unu popma ansa popMoBaHus W/ unu Gopma i HHXKEKIHOHHOro (opmoBanus u/umu ¢popma
ansi (OPMOBAHUSL PA3AyBOM, COZEPIXKHUT, MO MEHbIIEH Mepe, OOMH MaTepHal, COAep Kalluil
kapOoHaT kajbuus, B koiamdectBe or 1 m 10% macc, mo oTHOwIeHMIO K oOmeil macce
NOJUMEpHON KoMmo3unuu. OueBUIHO, YTO TMOJUMEPHAsT KOMIIO3ULMS MPEAINOYTHTENIBHO
COIEPKHUT 3TO KOJHUYECTBO, KOTNA €€ UCIOJIB3YIOT KaK YIMaKOBOYHBIH MaTepuas Ui KUCJIOTO
MUIIEBOrO MPOAYKTAa MOAOOHOTO IUIONAM LIUTPYCOBBIX WM KOHTEWHEPOB W/WiK OyTBUIOK IS
(bPYKTOBOrO COKa.

Ecnu KOHIEHTpaT HCMONMB3yeTcsl AJI TOJNyYeHUs BOJIOKHA W/ (UiIaMeHTa W/UIH
TUTEHKY W/WJIA HATU W/WINA JTUCTA W/ UK TPyOb! u/miu npoduuis u/ummn Gopmsl 1t popMOBaHUS
w/w GOpMBI TSI MHXKEKIIMOHHOTO (opMoBaHUst W/uiau GopMbl 1t (OPMOBaHUS Pa3IyBOM,
MPEINOYTUTENIbHO, YTOOBI KOHLEHTPAT pa30aBisuics TakuM o00pa3oM, dYTOOBI TMOJTYYHTh
NOJMMEPHYIO KOMITO3UIIHIO, IPUTOAHYIO JUIS TIOJIYYEHUsI TOTOBOTO Ul MPUMEHEHHUS MPOAYKTA,
TAKOro KaK BOJIOKHO W/WiH (PUITAMEHT W/WJTU TUIEHKA W/WJIN HATh W/WIIK JIUCT W/Hiu TpyOa u/vmum
npoduias wwu ¢popma 1t GopMoBaHUS W/vin GopMa sl HHKEKIMOHHOTO (DOPMOBAHUS W/HITH
dopma mus dopmoBaHus pa3ayBoM. TO ecTh, Tak CKa3aTh, KOHLEHTPAT pPa30aBIAIOT TaKUM
oOpa3oMm, 4YTOOBI OH COIEpKajJ MPONYKT MOBEPXHOCTHO—0OpaboTaHHOrO Marepuaa

HarnoyjiHuTeNss B kosnuyectse or 1 go 70% macc, mpeamouTuTenbHO, OT 5 mo 55% wmace, a
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Hauboee npeanoyTuTesbHO, oT 10 1o 50% Mace, Mo OTHOLIEHHIO K O0IIel Macce MOJTHMMEPHOM
KOMITO3ULUH.

CornacHo ApyroMy BapHaHTY OCYLIECTBJICHHs HACTOSINEr0 M300peTeHHs, MOJIMMEpHas
KOMITO3UILUS TIPEICTABIIAET COOOH BOJIOKHO W/MIU (pUIAMEHT W/WJM TUIEHKY W/WIN HUTh W/WIH
ouct wwm TpyOy w/mnm npodunbs w/wunu popmy s dopmoBaHus w/mnu popmy i
WHKEKIIMOHHOTO (popMoBaHus w/uim ¢popmy st GopmoBanus pasayBoMm. Hampumep, BOJOKHO
W/ QUIAMEeHT W/WIN IUIeHKAa W/WIM HUTh W/WIM JIUCT W/uiu TpyOa w/wim npodwib u/munm
dbopma mis GopmoBaHus W/uiau Gopma T MHKEKIIUOHHOrO (opMoBaHus wW/wiu Gopma s
(opMOBaHUST Pa3AyBOM CONEPKUT MPOAYKT MOBEPXHOCTHO—OOPAOOTAHHOrO MarepHuaia
HamnoJIHUTENsT B KonudecTBe oT 1 1o 70% macc, mpenmodrurespbHo, oT 5 1o 55% wmace, Oonee
npennoutuTeNibHo, oT 10 1o 50% macc, a HauboJiee mpennouTUTENbHO, OT 15 1o 30% Macc, mo
OTHOIIEHHIO K O0IIel Macce BOJIOKHA W/MiH (prylaMeHTa W/WITK TUIEHKH W/VUTH HUTH W/WITH JTUCTa
w/wm  TpyOel wwniu npodmns wwnm  Gopmbl  ans  GopMmMoBaHUS W/HIH  (QOPMBI IS
WH)KEKLIMOHHOTO (hopMOBaHuUs 1/ Hiu popMbl 11t GOPMOBAHUS PA3TyBOM.

C yueToM TmpPEeBOCXOOHBIX XapaKTEPUCTHUK TEKYYECTH TPOAYKTA IOBEPXHOCTHO—
00paboTaHHOrO MaTepHalia HANOJHHUTENS, a TaKKe €ro NMPEeBOCXOAHON AMCIEPTHPYEMOCTH B
NOJIMMEPHBIX KOMIIO3HULIUSX, MIPOAYKT IMMOBEPXHOCTHO—O0OPaOOTAHHOTO MaTepraa HaIOJIHUTENS
[0 HACTOALIEMY H300PETEeHHI0 MOXKHO TPEHMYIIECTBEHHO HCIOJIb30BATh B TOTOBBIX JJIS
NPUMEHEHHUs MPOAYKTaX, TAKUX KAK BOJOKHO W/MIHM (pUIAMEHT W/WIM TUIEHKA W/WIA HUTh W/HIN
auct w/uimu Tpyda wwunmm npodwie w/uma gopma s popmoBaHus wwim Gopma IS
WHXXEKIIMOHHOTO (popMmoBanusi w/min ¢dopma s GopmoBaHus pasgyBoM. C ydeToMm 3TOro,
NPOAYKT TOBEPXHOCTHO—OOPaOOTAaHHOIO MarepHuaja HAINOJHUTENS IPUIAeT IPEBOCXOIHBIE
MEXaHUYECKUE CBOWCTBA TOTOBBIM Ui NMPUMEHEHUS IMPOAYKTaM, TaKUM Kak BOJOKHO W/Win
(unaMeHT W/WM TUIeHKA W/WJIM HUTh /WK JTUCT W/ 1 TpyOa u/wunu npoduib w/umu Gopma ans
¢dopmoBanust w/unu Gopma I MHKEKIUOHHOTO (popMoBanust w/nnu dpopma aist GOpMOBaHUSA
pa3nyBOM, KOT/Ia MPOAYKT MOBEPXHOCTHO—OOPAaOOTAHHOTO MaTepraia HaOJIHUTENS TIOIyYaroT B
(hopMe MONIMMEPHON KOMITO3HULIMU MO HACTOSIIIEMY U300PETEHUIO.

Takum oOpazoMm, HacTosiee W300pPETEHHE OTHOCHTCS B JAPYIOM acleKTe K BOJIOKHY
w/vn UIAMEHTY W/WUJTU TUICHKE W/WJIA HUTH W/WITH JIUCTY W/Uiu TpyOe u/uiu npoduio w/vmm
dopme mis popmoBaHus u/uimu Gopme AN WHKEKIIUOHHOTO (opMOBaHUsS W/wiu Gopme st
¢opMOBaHUsT pa3oyBOM, COAEpIKALIEH MOJUMEPHYI KOMIIO3UIMIO, KaK OMNPENETICHO BHIIIE,
W/ TIPOAYKT TOBEPXHOCTHO—OOPaOOTAaHHOrO MaTepualia HAINOJHHUTENS, KaK ONpPeAeseHO
BBILIIE.

Kpome Ttoro, Hacrosimee u300peTeHHE OTHOCHTCS B JPYrOM aclekTe K CIocody
NOJIy4EHHUS] BOJIOKHA W/MIM (UIAMEHTY /WK IUICHKEe W/WIN HUTH W/WIH JUCTYy W/unu Tpyoe
w/wm npodpwmo w/mmu  ¢opme nans ¢popmoBaHus w/unu GopMe AN MHXKEKLIHOHHOTO
dbopmoBanust w/wu Ghopme st GOPMOBAHUS Pa3AyBOM, CIIOCOO BKJIFOYAET, IO MEHBIICH Mepe,
CTauu;

a) MOJy4eHUsI IOJTMMEPHON KOMITO3UIINH, KaK OINpPENesIeHO BhILIe, U

b) BO3nelcTBUSA Ha MOJMMEPHYIO KOMIIO3UIMIO CO CTaJuH a) YCJIOBHH, NMPH KOTOPBIX
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yKa3aHHasl MOJMMEPHAsk KOMIIO3UIUS peoOpa3yeTcst B BOJIOKHO W/HIK (PUIAMEHT W/WJIH TICHKY
W/WIM HATh W/WIW JUCT W/unu TpyOy w/mimu npodunb w/unu ¢opmy anst GOpMOBaHHS W/ WU
bopMy 11 HHXKEKIIMOHHOTO (popMOBaHUs 1/ uiu popmy 111 GOPMOBAHUS Pa3TyBOM.

CootBercTByIOIIME YCIOBUS CrocoOa MOJyueHUsT BOJIOKHA W/wWiM (ujIaMeHTa W/ wiu
TUIEHKH W/WJIM HUTH W/WIN JTHCTa W/ HiaK TpyObl 1/uiau npodus n/umi Gopmbl st OpMOBaHUS
/i GopMBl AT MHXKEKIMOHHOTO (opMOBaHUS W/uian (Gopmel st GOPMOBAHUS Pa3ayBOM
IIOBCEMECTHO M3BECTHBI CHELMAINCTAM B JaHHOH OONACTH W/WINM MOTYT OBITH YCTAHOBJIEHBI C
MIOMOIIBIO PYTUHHBIX MOIU(UKALIUI HA OCHOBE OOBIMHOTO OOIEro 3HAHMSI.

Hanpumep, mnomumepHass KOMIIO3UIUSI MO HACTOSMIEMY HW300PETEHHIO  MOKET
NPEUMYLIECTBEHHO UCIOIB30BATHCS B CIIOCOOE MEPEMEIINBAHUS W/ WA SKCTPYIUPOBAHHS H/HITH
KOMITayHIUPOBAHHU W/ Wi (OPMOBAHUS PA3IyBOM JJISI TIOJYYEHHUSI BOJOKHA M/WIH (PUTaMEHTa
W/WIM TUIEHKH W/WIM HUTH WWiu Jucta w/wnu TpyOsl w/mmm npoduist w/unn Gopmbl uis
¢opmoBanus w/nau GOPMBI sl HHKEKIMOHHOTO (hopMoBaHus W/win GopMbl 11t GOPMOBAHUS
pa3nyBoOM, T7e, IO MEHbIIEH Mepe, OHA MOJIUMEPHAs CMOJIa MPEATIOYTUTENBHO MPENCTABIISET
co0OW TEepPMOIUTACTHUYHBIA TMOJMMEpP, BBIOPAHHBIA W3 TPYMIbL, BKIOYAOMEH TOMONOINMEPHI
W/WJT CONOJIMMEPBI TTOTHONIEPUHOB, TIOTMAMHUIOB W/UITH CIOXKHBIX TOIM3(UPOB.

TepmuH "BOJOKHO" B 3HAUEHHH IO HACTOSALIEMY HM300PETEHHIO OTHOCUTCS K JIMHEHHOHN
CTPyKType, (opMupyromeil TEKCTUJIbHBIE MaTepHajia, TaKWe KaK HETKaHble MaTepHalbl,
KOTOpBIE, KaK MPAaBUJIO, COCTOAT M3 BOJOKHHUCTBIX TOJOTEH, CBSI3AHHBIX BMECTE, Hampumep, C
MOMOIIBI0 MEXaHHUECKHX CrocodoB. COOTBETCTBEHHO, TEPMHH "BOJOKHO", KaK TOHHUMAETCs,
OTHOCHUTCS K KOHEUHOU CTPYKTYPE.

Tepmun "HUTH" B 3HaUEHMM 110 HACTOSIIEMY M300PETEHUI0 OTHOCHUTCS K JIMHEHHOMN
CTPYKType, (GOpMHUpYIOIIEH TEKCTHJIbHBIE MAaTepuasbl, TaKHe KaK HETKaHble MaTepHalIbl,
KOTOpbIE, KaK IPaBHJIO, COCTOAT M3 IOJIOTEH W3 HUTEH, CBSI3aHHBIX BMECTE, HaNpUMep, C
MOMOIIBI0 MEXaHH4YeCKHX Crnoco0oB. COOTBETCTBEHHO, TePMHH "HHMTBH', KaK TOHHUMAETCS,
OTHOCUTCSI K KOHEYHOH CTpyKType. HUTh MOXKET CTPOUTBHCS KaK MOHO—, OM— HJIH MYyJIbTUHHTb.
Ecnu mpucyTcTBYyIOT OM— MM MyJBTUHUTH, KOMIO3HLMS OTAEIBHONH HUTH MOXKET OBIThb, IO
CyLIECTBY, Takoul sxke. TO eCTh, Tak CKa3aTb, KOMIO3UIIMU OTHAEJbHBIX HUTEH CONEPXKAT, IO
CYLIECTBY, OAMHAKOBbIE KOMIIOHEHTBI, TO €CTh, [0 MEHbIIEH Mepe, OIHY MOJHMMEPHYIO CMOJY H
NPOAYKT TOBEPXHOCTHO—OOPAOOTAHHOTO Marepuaja HANOJHHUTENS, B TAKUX K€ KOJINYECTBAX.
ANBTEPHATUBHO, KOMITO3ULHMSI OTAEIBHBIX HUTEH MOMKET pas3inuaThCs. 1O eCTh, TaK CKasaTh,
KOMITO3UIIMH OTAENbHBIX HHUTEH MOTYT COIEp’KaThb OJUHAKOBBIE KOMIIOHEHTBI, TO €CTb, IO
MEHbBILIEH Mepe, OIHY NOJMMEPHYID CMOJNy W TPONYKT MOBEPXHOCTHO—OOPaOOTaHHOTO
MaTepHalia HalOJHUTENSI B PA3JIMYHBIX KOJIMYECTBAX, UM KOMIO3ULIUHI OTAEIbHBIX HUTEH MOTYT
COIEepKaTh Pa3IMYHbIE KOMIIOHEHTBI, TO €CTh, 10 MEHbINEH Mepe, OHA TOJIMMEpHAas CMOJa
W/WIH  TPOOYKTHI TMOBEPXHOCTHO—OOPAOOTAHHOTO MaTepuayia HAIMOJHUTENSI MOTryT OBITh
Pa3NUYHBIMH B OJWHAKOBBIX KOJIMYECTBAX WJIM KOMITO3ULMSI OTHENbHbIX HHUTEH MOXKET
COZepKaTh Pa3INYHble KOMIIOHEHTBHL, TO €CTh, [0 MEHbIIEeH Mepe, OfHA IMOJIMMEpHas CMOoJa
/WM  TPOAYKT TMOBEPXHOCTHO—OOPaOOTAHHOrO MaTepuaia HAMOJIHUTEIS] MOTYT OBITh

Pa3IMYHbIMU, IIPHU PA3JINYIHBIX KOJIMYCCTBAX.
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Tepmun "dunameHT" B 3HAYSHUH 110 HACTOSIIIEMY U300PETEHHIO OTHOCHTCS K CTPYKTYPE,
KOTOpast OTJIMYAETCS OT BOJIOKOH JUTMHOM €€ CTPYKTypbl. COOTBETCTBEHHO, TePMUH "(umament”,
KaK MIOHMMAETCsI, OTHOCUTCS K OECKOHEYHBIM BOJIOKHaM. Kpome Toro, oueBuaHo, uTo pumamMeHt
MOXET CTPOUTh Kak MOHO—, Ou— wiaum MyapTudunament. Ecam npucyrcTByer Ou— wim
MyJIbTU(QHUIAMEHT, KOMIO3ULHS OTAENbHbIX (PUIaMeHTOB MoOXeT ObITb, MO CYyLIECTBY,
onnHakoBoH. To ecTh, Tak CKa3aTh, KOMIIO3UIMU OTAENbHBIX (DHUIAMEHTOB COAEPIKaT, IO
CYLIECTBY, OAMHAKOBbIE KOMIIOHEHTBI, TO €CThb, I10 MEHbIIEH Mepe, OJHY MOJIMMEPHYIO CMOJY U
MPOAYKT MOBEPXHOCTHO—O0PaOOTAaHHOrO MaTepuaa HAMOJHUTENS B OMHAKOBBIX KOJNYECTBAX.
AJNBTEpPHATUBHO, KOMITIO3ULIUSI OTACIbHBIX (PHIAMEHTOB MOKET ObITh pa3an4yHod. To ecth, Tak
CKa3aTh, KOMITO3ULIMH OTAEJIbHBIX (PHJIAMEHTOB MOTYT COAEPKATh ONUHAKOBBIE KOMIIOHEHTBI, TO
€CTb, TI0 MEHBLICH Mepe, OHY MOJUMEPHYIO CMOJY U MPOAYKT MOBEPXHOCTHO—0OPabOTaHHOTO
MarepHualia HAIOJHUTENS, B PA3JIMYHBIX KOJMYECTBAX MJIH KOMIIO3UIIMU OTAENbHBIX (PHIaMEHTOB
MOTYT COIEpaTh PA3JIMYHbIE KOMIIOHEHTBHI, TO €CTh, N0 MEHbIIEH Mepe, OIHA IMOJHMMEpHas
CMOJIa W/WJIU TIPOAYKT TMOBEPXHOCTHO—OOPAOOTAHHOIO MarepHalia HAMOJHHUTENIS MOTYT OBITh
PA3NUYHBIMH, TIPH OMHAKOBBIX KOJIMYECTBAX, UM KOMIIO3HULIUS OTAEIbHBIX (PUIIAMEHTOB MOXKET
COIEpKATh Pa3IMYHbIE KOMIIOHEHTBL, TO €CTh, [0 MEHBIIEH Mepe, OfHA IMOJIMMEpPHas CMOJa
W/WIH  TPOAYKT TMOBEPXHOCTHO—OOPAaOOTAHHOTO MaTepuaia HAMOJIHUTEIS] MOTYT OBITh
Pa3NIUYHBIME MIPH PA3IUYHBIX KOJUYECTBAX.

ITonepeuHoe ceuenne (GpUIAMEHTOB W/WJIM BOJIOKOH W/MJIM HUTEH MOXET UMEThb CaMble
pasHooOpasHbie Gopmbl. [IpennouruTensHo, 4TOOB (hOpMa MOMEPEUHOTO CeYeHus (PrIaMEeHTOB
W/WIM BOJIOKOH W/WJIM HUTEH ObLIa KPYTJIOH, OBAJIbHOM MIIM N—yTOJBHOM, TAe n >3, HarpuMep, n
pasHO 3. Hampumep, ¢opma monepeyHoro ceueHus (PriaMeHTOB W/WIIM BOJIOKOH W/WJIM HUTEH
ABIIIETCS KPYIVIOM MM TPEeXAOJNbHOH, Hampumep, Kpyrjoi. B pomonnenume kx stomy wim
aNbTEPHATUBHO, (popMa MOMmepeyHOro ceueHus (PUIAMEHTOB W/WIM BOJOKOH W/WIM HHUTEH
ObIBaeT MOJIOH.

OueBuAHO, UTO (PUIAMEHTHI W/HIIK BOJOKHA W/MJIM HUTU MOYKHO TIOJYYHUThb C TIOMOLIBEO
BCEX TEXHOJIOTMH M3BECTHBIX B JAHHOW OOJIACTH, WCIIOJNB3YEMbIX JJIsl TOJYYEHUS TaKHX
(unaMeHTOB M/MIM BOJIOKOH W/mian HuTed. Hanpumep, uaaMeHThl W/Mii BOJIOKHA W/WITH HUTH
[0 HACTOSLIEMY H300PETEHUI0 MOXKHO MOJIYYHTh C MOMOINBID XOPOLIO H3BECTHOTO Crocoda
MenTOnayH, crnocoda CraHa0OH ] WITH CITOCO0a MONYYEeHUS ITAMebHBIX BOJIOKOH.

TepmuH "TuleHka" B 3HAYEHHWH O HACTOSIIEMY U300PETEHUI0 OTHOCHUTCS K CTPYKTYpE,
KOTOpast OTIMYAETCS OT (PHIIAMEHTOB W/MJIM BOJIOKOH IO CBOEH NMPOCTPAHCTBEHHON CTPYKTYpE.
CooTBeTCTBEHHO, TEPMUH "IUIEHKA", KaK TOHUMAETCs, OTHOCUTCS K JIUCTY.

OueBUAHO, YTO TUIEHKH MOJKHO TOJYYUTH C MOMOIIBIO BCEX TEXHOJIOTUI HW3BECTHBIX B
TaHHOW OOJIaCTH, WCIOJB3YEMBIX ISl TMOJNYYEHHsl TakuX IUleHOK. Hampumep, mieHkn 1o
HACTOSIIEMY HM300PETEHHIO MOXKHO IOJYYUTh C MOMOIIBI0 XOPOIIO H3BECTHBIX TEXHOJOIHUH,
UCTIONB3YEMBIX JUIS TOJYYEHHs PACTSHYTHIX/OPUEHTUPOBAHHBIX IJICHOK, a MPEINOYTHTENBHO,
IUIEHOK 3KCTPY3UOHHBIX MOKPBITHH, IUIEHOK, INOJYYEHHBIX Pa3AyBOM, TEXHHUYECKUX IUICHOK,

MOJIYYEHHBIX pa3aAyBOM, MOHOJICHT, HAJIUBHBIX IIJICHOK, U TOMY HOI[O6HOe.
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C yderoM O4YeHb XOPOIIUX PE3YJIbTATOB, IOJYYEHHBIX OTHOCHUTENBHO TEKY4eCTH
NPOAYKTa  TOBEPXHOCTHO—OOpaOOTAaHHOrO  Marepuaja  HamoJHUTENs,  00paboTaHHOTrO
MOHO3aMELIEHHbIM SIHTAPHBIM AaHTHIPUIOM (aHTHAPUAAMH) M CMEChIO anu(paTHUECKUX
JMHENWHBIX WJIM Pa3BETBJIEHHBIX KapOOHOBBIX KUCIJIOT, COAEPIKALIEH CTEapUHOBYIO KHUCJIOTY, KakK
OTIPEJIENIEHO BBIIE, IPYTOl aCMEeKT HACTOALIEro M300peTeHNsl HalpaBJIeH Ha UCIIOJIb30BaHUE, 110
MEHbLIEH Mepe, OJHOTO MOHO3aMEIEHHOTO SHTAPHOIO aHTMAPHUAA W/WIIN COJEBOTO MPOAYKTa
(MIPORYKTOB) €ro peakiuu B COYETAHMH CO CMEChIO anu(aTH4eCKuX JMHEHHbIX WIN
Pa3BETBIIEHHBIX KapOOHOBBIX KHCJIOT, COAEpIKallell CTEapUHOBYIO KHCJIOTY, B KOJHYECTBE, 1O
MmenbIei mepe, 10,0% mace, Mo OTHOIIEHUIO K O0IIel Macce CMECH, U OJHON MJTH HECKOJIBKUX
JOTIOJTHUTEIIPHBIX HACBHIMEHHBIX ANU(PaTHYECKUX JUHEHHBIX WM PA3BETBJICHHBIX KapOOHOBBIX
KHCJIOT, COIepsKammx odiiee KOMM4ecTBO aromMoB yriepoma ot C8 mo C24, w/uimu ConeBoro
nponykTa (MPOAYKTOB) MX PEAKLUH, U YIYYLICHUS TEKY4eCTH MPOAYKTa MOBEPXHOCTHO—
00paboTaHHOTO MaTepHasa HATOJTHUTETS.

OueBUAHO, YTO YNyYIIEHUE JOCTUraeTCs €CJH, NMPH U3MEPEHHH TeKY4YeCTH MOPOIIKa C
MIOMOIIBI0 crocoda caBuroBoit siueiiku Ha FT4 Powder Rheometer (ASTM D7891-15) ¢
IpeaBapUTEIbHBIM HOPMAJIbHBIM HanpsikeHueM cusura 15 klla, HanpspkeHue Hadana TeKy4ecTH
(UYS) ymenblmaercsi, mo MeHblLIed wmepe, Ha 7%, mnpennmouyrurenbHo, Ha 7-30%, Oonee
MPEIIOYTUTENBHO, TIO MeHbIIel Mepe, Ha 10%, a Haubomnee npeanoututensro, Ha 10-30%, umu
koaddurment tekydectu (FF) moseimaercs, mo MeHbined Mepe, Ha 7%, MPEANOYTHTEIHLHO, HA
7-30%, Oonee MpennoYTUTENBHO, O MeHbInel mepe, Ha 10%, a Hanbojee MPeArnoOYTHTEIHHO,
Ha 10-30%, w/mwnu, mnpu M3MEPEHUH TEeKy4ecTH TIIOpOIIKa IIOCPEICTBOM METOona C
UCTIOJIb30BAaHUEM POrpaMMHUpPyeMOit MOCJIEIOBATENIbHOCTH CTa0MIIBHOCTHU u
HIOCJIEIOBATENILHOCTEH MepeMeHHbIX pacxonoB Ha FT4 Powder Rheometer, 6azoBast sHeprus
tekyuecTn (BFE) ymenbinaercs, mo MeHbluell Mmepe, Ha 7%, mpeamnodrutensHo, Ha 7-30%,
Oonee MpennoYTUTENBHO, 1O MeHblueil Mepe, Ha 10%, a Haubonee mpeanodTuUTENsHO, HAa 10—
30%, MO CpaBHEHHIO C TAaKUM K€ MPOIYKTOM IOBEPXHOCTHO—OOPAOOTAHHOIO MaTepuasa
HATOJIHUTENS, 00pabOTAaHHOTO TOJILKO OJHHM, IO MEHbIIEH Mepe, MOHO3aMEIEHHBIM SIHTAPHBIM
anrugpunoMm. B Hacrosiell 3asBke, ecnu He yrBepkpaercsa uHoro, FT4 Powder Rheometer
(Freeman Technology, UK) cHadxen Powder Rheometer software (v 5.000.00012) u Freeman
Technology Data Analysis Software version 4.0.17.

OueBUAHO, UYTO BBIPAKEHHE “TaKOW K€ MPOAYKT IOBEPXHOCTHO—OOPaOOTaHHOTO
MarepHalia HaroJHUTENs], 00padoTaHHBIN, IO MEHBLIEH Mepe, TOJNIbKO OJHIM MOHO3aMEIEHHBIM
SIHTQPHBIM aHTHAPUIAOM  OTHOCHUTCS K TMPOAYKTY NOBEPXHOCTHO—OOPaOOTaHHOTO Marepuasa
HATIOJTHUTEJISI, KOTOPBI 00paboTaH ¢cxomHbIM kKonndecTBoM (£0,2% macc), Mo MeHbIIel Mepe,
TOJIbKO OJHOTO MOHO3aMELIEHHOrO SHTAPHOIO AHTUAPUAA BMECTO CYMMBI KOJIMYECTB, IIO
MEHBIIEH Mepe, OJHOr0 MOHO3aMEINEHHOrO SIHTAPHOTO aHTHAPUAA M CMECH ain(paTHUECKUX
JVHENWHBIX WM Pa3BETBJICHHBIX KapOOHOBBIX KHUCIIOT, COAEpIKAIell CTEapUHOBYIO KHUCIIOTY IO
HACTOSIIEMY U300PETEHHIO.

IIponykT mMOBEPXHOCTHO—OOPAOOTAHHOTO MaTepuajia HaIMOJHUTENsI, O0paOOTaHHBIN

MOHO3aMELIEHHbIM SIHTAPHBIM AHTHAPUIOM (aHTHAPUAAMH) M CMEChIO  anupaTHUECKUX
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JMHENWHBIX WM Pa3BETBICHHBIX KaPOOHOBBIX KHUCIIOT, COAEpPIKALIEH CTEApUHOBYIO KHUCJIOTY, KaK
OTIPEENIEHO BBIIIE, TAKXKE ITOKA3BIBAET YJIYUIIEHHOE TUCIIEPIrUPOBAHUE B MOJUMEPHON MaTpHUIle
NMOJIMMEPHON kommo3uiuu. Takum o00pa3oMm, ApPyroil acrekT HacTOsIero H300peTeHHs
OTHOCUTCSI K HCHOJb30BAHUIO, MO MEHbIIEH Mepe, OJHOrO0 MOHO3AMELIEHHOTO SHTapHOIO
aHTUpUAa W/WIHM COJIEBOTO INPOAYKTa (MPOAYKTOB) €ro peakluud B COYETAHHH CO CMECHIO
anmndaTUiecKux JIMHEHHBIX WJIM pa3BETBJICHHbIX KapOOHOBBIX KHCIOT, COAEpIKalen
CTEapHHOBYIO KHCJIOTY, B KOJIMYECTBE, 1O MeHbIuel mepe, 10,0% macc, Mo OTHOIIEHHUIO K o0mei
Macce CMeCH, M OIHY WJIM HECKOJBKO JIOTMOJHHUTEIbHBIX HACBIIIEHHBIX adu(aTH4ecKux
JMHEWHBIX WM Pa3BETBJICHHBIX KaPOOHOBBIX KHUCJIOT, COAEpKAIUX 0OIIee KOJIUIeCTBO aTOMOB
yraepona ot C8 no C24, w/uiu coneBoro mpoaykra (MPOIyKTOB) UX PEAKLUH, IS YIyqIIECHUS
IUCTIEPTUPOBAHMS KapOOHATA KAJIBLUS B MTOJIMMEPHOW MATPULIE MOJTUMEPHON KOMITO3ULIHH.

OueBUAHO, YTO YJyYIIEHUE JOCTHIAETCS €CJU, MPH U3MEPEHHH TeKY4YeCTH IMOPOIIKa C
MOMOIIBI0 criocoda caBuroBoit siueiiku Ha FT4 Powder Rheometer (ASTM D7891-15) ¢
NpeaBapUTEIbHBIM HOPMAJIbHBIM HanpspkeHueM casura 15 klla, HanpspkeHue Hadana TeKy4ecTH
(UYS) ymenblmaercsi, mo MeHblLIed wmepe, Ha 7%, mnpennoyrurenbHo, Ha 7-30%, Oonee
MPEIOYTUTENBHO, TI0 MeHbIel Mepe, Ha 10%, a Haubomnee npeanoututensro, Ha 10-30%, umu
k03 duument texyuectn (FF) moBeimaercs, mo MeHblie Mepe, Ha 7%, MPEennoYTHTENbHO, Ha
7-30%, Goyee mpennmoYTUTENBHO, O MeHbInel Mepe, Ha 10%, a Hamnbojee MPEANnOYTHTEIHHO,
Ha 10-30%, wwnm mnpu U3MEPEeHHMH TEKy4eCTH IIOpOIIKAa IIOCPEACTBOM METoma C
UCTIOJIb30BAaHUEM MPOrpaMMHUpPYEMOI MOCJIEIOBATENIbHOCTH CTa0MIIBHOCTH u
nocJenoBaTeNbHOCTEH nepeMeHHbIX pacxonoB Ha FT4 Powder Rheometer, Ga3oBast sHeprus
tekyuectn (BFE) ymenbinaercs, mo MeHbluel mepe, Ha 7%, mpeamodrutensHo, Ha 7-30%,
OoJiee mpeaNMOYTUTENLHO, IO MeHbIneld Mmepe, Ha 10%, a Haubomnee mpenmouTUTENbHO, HA 10—
30%, mo CpaBHEHHIO C TaKUM >K€ MPOAYKTOM MOBEPXHOCTHO—OOpabOTAaHHOrO MaTepHaia
HAaIOJHUTENS, 0OpabOTaHHBIM, IO MEHbIIEH Mepe, TOJIBKO OJHIM MOHO3aMEIEeHHbIM SHTAPHbBIM
AHTUAPUIOM.

OueBUAHO, YTO BBIPAKEHUE “TaKOW K€ MPOAYKT MOBEPXHOCTHO—OOPaOOTaHHOTO
MarepHalia HaroJHUTeNs1, 00pabOTaHHBIH, IO MEHbIIEH Mepe, TOJIbKO OJHHM MOHO3aMEIEHHBIM
SIHTQPHBIM aHTHIPUIAOM  OTHOCHUTCS K TMPOAYKTY NOBEPXHOCTHO—OOPaOOTaHHOTO Marepuasa
HATIOJTHUTEJIS, KOTOPBI 00paboTan cxomHbiM kKonudecTBoM (£0,2% macc), Mo MeHbIIel Mepe,
OJHOTO MOHO3aMELIEHHOTO SIHTAPHOTO AHTHIPHIA BMECTO CYMMBbI KOJHMUYECTB, MO MEHbIIEH
Mepe, OHOTO MOHO3aMEINEHHOT'O SHTAPHOIO aHTHIPHIA M CMeCH anu(aTHUEeCKUX JTHHEHHBIX
WM Pa3BETBIEHHBIX KAPOOHOBBIX KUCIIOT, COAEPIKALIEH CTEApUHOBYIO KUCIIOTY, IO HACTOSLIEMY
HU300pETEHHIO.

JIpyroli acmeKkT HACTOSIEro H300peTeHHsT HampaBJIeH Ha W3JAeHe, COaepiKaliee
NOJIMMEPHYIO KOMITO3UIMIO, KaK ONPEAENeHO BBIIIe, W/WIM HAa TNPOAYKT MOBEPXHOCTHO—
00paboTaHHOrO MaTepuata HaNOJHUTEINS, KaK ONpEeseHO BbIIIE, W/ UM HA BOJOKHO W/MIH Ha
(¢unamMeHT /WK Ha TUIGHKY W/WJIM HA HATb W/WJIM HA JIUCT W/win Ha TpyOy u/uiu Ha npodwiib
u/unu Ha popmy st GopMoBaHUS W/NIH Ha GOPMY U MHKEKLIMOHHOTO (POpMOBaHMS W/WIIH Ha

dopmy st (opMOBaHUS pPa3ayBOM, Kak OIpEINeNeHO Bbime. l3nenne mnpeanouTHUTENBHO
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BBIOMPAIOT W3 TPYMIbL, BKIKOYAOMEH NPOAYKTbl TMTHEHBl, MEIMLUHCKHE W CaHUTapHBbIE
NPOAYKTBI, (UIBTPOBAIbHBIE MPOAYKTBHL, MPOAYKTbI TE€OTEKCTWIIS, arpOHOMHYECKHE |
CallOBOAYECKHE TMPOAYKTBHL, NPOAYKTbI Ui OAeXKAbl, O0OyBHM U Oaraxa, OBITOBBIE U
NPOMBIIIJIEHHbIE MPOAYKTHL, YINAKOBOYHbIE MPOAYKTBI, CTPOUTENIbHBIE NPOAYKTBI, U TOMY
nopobHoe.

[IpeamouTHTENbHO, NPOAYKTHl TMIMEHBI BBIOMPAIOT M3 TPYMIbIL, BKIIOYAIOIIEH
BITUTHIBAIOIIME MPOAYKTHI TUTHEHBI, TAKUE KaK JETCKHE MOATY3HUKH WM MEeJNEeHKH, NMPeaMeThl
JKEHCKOW TUTMEHBbI, TPOAYKTbI Ui B3POCIbIX, CTPAAAIOLIUX HENEPKaHHEM, IeNUISTOPHBIC
NIOJIOCKH, TIEPEBSI30UHBbIA MaTepHaj U MOBS3KM HA PaHbL, OJHOPA30Bble OaHHBIE MOJIOTEHLA U
NOJIOTEHIA JJISl JIMIA, OJHOPA30Bble LUIEMAaHLbl U OOYyBb, BEPXHHE JIUCTHI MU OOJIOXKKH,
noTpeOUTETbCKIEe MACKH JUIS JINLA, MAH)KEThI TIOATY3HUKOB, CJIOU JJIsl IPUEeMa/pactipeesieHus],
CJIOM W3OJISALINY, MOJKJIAJOYHBIE JIHCThI, PACTSATUBAIOIINECS NMPOYIIMHBI, TPUEMHBIE 30HBI, CJIOU
111 OOCBITIKH U CHCTEMBI KPETUICHUST; U Cal(PEeTKH, TaKhe KaK BIaKHbIE cal(eTku, candeTku s
yXO0/1a 32 KOKeH, BIaKHble Can(eTKy Ul MaJbIlIel, candeTku sl JULA, YUCTSIIue candeTky,
candeTku M PyK M TeNa, BIaXKHAs TyajeTHas Oymara, candeTkyd Uil JINYHOW THUTHUEHB,
candeTKu sl )KEHCKOW TUTHEHBI, aHTUOAKTePHAJIbHBIE CalI(PETKH U JIEKAPCTBEHHBIE CATI(PETKH.

[IpenmoyTuTeNnbHO, MENULMHCKHE W CAHUTAPHBIE MPOAYKTHl BBIOMPAIOT W3 TPYIIIHI,
BKJIFOUAIOIEH MEOUIMHCKHAE TPOAYKTHI, KOTOPBIE MOXHO CTEPHJIN30BaTh, MEAHIIMHCKHE
YIIaKOBKH, KOJIAKH, MOJOOHBIE OJHOPA30BBIM XUPYPTrUUECKUM KOJIIAKaM, 3aIMUTHYIO OIEXKIY,
XUPYPTUYECKHE XaJlaThl, XUPYPrHUECKHUE MACKU U MACKH JUISI JIMIA, XUPYPTrUUIECKHUE KOCTIOMBI,
XUPYPTUYECKHE TOKPBITUS, XUPYPrUUeCKHe IMPOCTbIHM, HAKWUAKH, MAKeThl, T'yOKH, TMOBS3KH,
candeTKky, MoCTeNbHOE Oenbe, XanaThl sl KOHTPOJIS 3arpsi3HEHUs], XaJaThl s 00CIe0BaHus,
7a0opaTopHble XajaThl, H3OJHPYIOIIHME XaJlaThl, CPENCTBA TPAHCAEPMAIBHONH JOCTaBKU
JIEKApCTBEHHBIX CPEACTB, IEJEHKH, BIUTBIBAIOLINE TIE€JI€HKH, YIAaKOBKU JJIs1 TPOLEAYD,
TEPMOYTIAKOBKH, MPOKJIAJKH KAJIOIPHEMHHUKOB, (PUKCUPYIOLIHE JIEHTbI, THKYOATOPHbIE MaTPaCHl,
cTepunn3oBaHHble 00epTku (00epTku CSR), mpeamersl yxona 3a paHaMH, XOJOIHbIE/TOPSYNE
KOMIIPECCHI, CUCTEMbI JOCTaBKH JIEKAPCTBEHHBIX CPEICTB MOTOOHBIE MIACTHIPSIM.

[IpennouturenbHO, (GUABTPOBATIBHBIE MPOAYKTHI BHIOMPAIOT W3 TPYIIbI, BKIFOYAOIIEH
OeH3MHOBBIE (UIBTPBL, MAacisHbIE (DUIBTPBI, BO3AYLIHbIE (UIBTPBI, (UIBTPBI U BOIBI,
bunbTpel AN Kode, MEMOUYKH s 4ast, GUIbTPbl i (PapMaLeBTUIECKOH MPOMBIIIJICHHOCTH,
¢bunbTpel 11 epepabOTKH MUHEPAJIOB, KapTPHUIDKHU U JKMOKOCTH U PYKaBHbIE (UIBTPHIL,
BaKyyMHbBIE MELIKH, MEMOpaHbI sl aJUIEPTEHOB M JJAMUHATBI C HETKAHBIMU CIIOSIMH.

[IpennmoyTuTeNnbHO, TPONYKTHI TE€OTEKCTHJISI BBIOMPAIOT M3 TPYMIbI, BKIFOYAROIIEH
CTa0MIIN3aTOPBl MOYBBI M OCHOBAHHS JOPOKHOTO TOKPBITHS, CTaOMIM3aTopbl (PyHIAMEHTOB,
CpeAcTBa KOHTPOJS 3PO3UH, KOHCTPYKLUHH JUI KaHAJIOB, APEHAKHBIE CHCTEMBI, 3aIUTy C
MIOMOIIBIO FeOMEMOPAaH, TETUION30JSILNY, arPOHOMUYECKOE MYJIbUNPOBAaHUE, Oapbepbl ISl BOJIBI
T TIPYAOB W KaHAjoB, Oapbep Uil HWHQPWIBTPAMHM IMeCKa Ui APEHAXKHBIX TPyO W
M30JIILIHOHHBIE TIOKPBITHS 111 3€MEJIbHBIX Y4aCTKOB.

IIpenmoyTuTenbHO, arpOHOMHYECKHE U CaJ0BOAYECKHE TPOAYKTHI BBIOMPAIOT U3

IPYNIBbI, BKJIIOYAKOIIEH MOKPBITUS IJIsl CEJIbCKOXO3ANCTBEHHBIX KYyJbTYp, 3AIUUTY PACTEHHUH,
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TOKPBITHS Uil CEeMsIH, TKaHH Ui KOHTPOJIS COPHSIKOB, 3aTEHEHHs MAJISl TEIUIML, MELIKH s
KOHTpPOJISI KOpHEeH, Ouomurpagupyemble TOPLIKH [l PACTeHUH, KamWUISIPHbIE MaTbl H
JaHAApTHYIO TKaHb.

[TpeamouTHTeNbHO, TPOAYKTHI OfeXAbl, OOyBM M Oaraxka BbIOMPAIOT W3 TPYIIIBL
BKJTIOYAOIIEH MOAKIAAKH MOJOOHBIE TEPEAHNUM YacTsIM BEPXHEH OeXKIbl, BOPOTHUKH, OTAEIKY,
TosiCa, JIALKaHbI, U TOMY MOJ00HOE, OAHOPA30BOE HUXKHEe Oejibe, KOMIIOHEHThI 00YBH MOJO00HBIE
ApMHUPOBAHHMIO OTBEPCTUH AN IIHYPKOB, apMHPOBAHUE CIIOPTHBHOH OOYBM M CaHAAIMH U
CTEJbKH, W TOMY TIOHOOHOE, KOMIIOHEHTbI CYMOK, CBSI3bIBAIOIHE Are€HThl, METKH MJIsi
COEMHEHUS NeTael U (IS IpaYeydHo ).

[IpeamnodTuTeNIbHO, YMAKOBOYHBIE IMPOAYKTbI BBIOHUPAIOT W3 TPYIIIbI, BKIHOYAOIIEH
MELIKH C PyYKaMH, MEIIKA AJisi OTXOJOB, MNPO3PauHyr0 (OJNbry, THTHMEHHYECKUE TUICHKH,
arpoOHOMUYECKYIO (oibry, OymaroodpasHyro ¢onbry, OyTeulkH, (TepMOGOpMUPYEMYIO) QOIIBTY,
Oymary W KapTOH C SKTPY3HOHHBIM MOKPBITHEM, KOPOOOUYHBIA KapTOH, OYMaKHbBIH KapTOH,
OyMa’kHbIE MEIIKH, CYMKH, KOPOOKH 13 ropIpOBAHHOTO KapTOHA, THOKHE TIOOMKH, HalpuMep,
IJIE KPEMOB, HampUMep, Ul JAEePMaJbHBIX KPEMOB M KOCMETHKH, MELIKH, HampuMmep s
OBITOBOrO Mycopa, U Tapy, OPUEHTHPOBAHHbIE M ABYXOCHO OPUEHTHUPOBAHHBIE IUICHKH,
MOJIZIOHBI,  TOMY TIOZJOOHOE.

[IpeanoutuTenbHO, OBITOBbIE M IMPOMBILUIEHHbIE MPOAYKTHI BBIOMPAIOT W3 TPYIIIIbI,
BKJIIOUArOIIe abpaswBbl, TOCTEIbHOE Oenbe MOAOOHOe uYexJly Uil TPYKUH MaTpacos,
pasoeNuTeNbHbIA CIOH, QyTNsip IS NPYXKHHBL, BEpXHEE IMOKPBITHE, CTEraHble MPOKJIAIKH,
NOAONESUIbHUKY, HABOJOYKM JJIsl TMOAYUIeK, W TOMYy HOAOOHOE, IITOPbI/3aHABECKH,
KOBPBI/IIOAKJIAAKH JIJIsl KOBPOB MOAOOHBIE KOBPHKAM, KOBPOBYIO IUIUTKY, KOBPUKHU JUIsl BAHHOM,
¥ TOMY NO00HOe, MaTepuall sl MOKPBITHI U Pa3eUTeNbHbIA MaTepUall, TaKeThl C MOIOIIUMH
CPEeICTBaMH, JMCTBI YMSITYHUTENEH TKaHel, HAMOJbHOE MOKpbITHE, MeOesb/00uBKY, MOZOOHYIO
BHyTpeHHEH OOMBKE, MOKJIANOYHYI0 TKaHb JJISI MMOAYLIEK, MbUIC3AIMUTHBIA YeXOJI, MOKPBITHE
IS TIPY?KKMH, OTPBIBHBIE JIEHTBI, U TOMY MOAO0HOE, MIBAOPbI, CTONOBOE Oejibe, MEIIOYKHU ISl Yasi
U Kkode, MeIKH Jisi TbUIECOCOB, HACTEHHOE TMOKPBITHE, Canperku MOomxo0HbIe OBITOBBIM
candeTkam, MOJOBbIE TPSMKHU, YUCTAIINE candeTKu, canperku Ui AOMALIHUX >KHBOTHBIX, H
TOMy MOAOOHOE, aBTOMOOWJIbHBIE KOHCTPYKIMH, OOKiaaky kalened, rpakgaHCKUe
KOHCTPYKLUH, (QUIBTPALMOHHYIO YIAKOBKY, 3alIUTHYIO OIEKAY, MEePBUYHbIC M BTOPUYHBIC
NOAKJAAKHA JIi KOBPOB, KOMITO3MTHI, JIAMHHATHI Ul IUJIABAHHUSI 1O MOPSIM, JIAMHUHATBI IS
cKarepTeil, MaThl M3 PE3aHHBIX HUTEH, MONKIAAKY/CTAOMIN3aTOp [JIsi MALIMHHOW BBIIIUBKH,
YIaKOBKy, Korpa TpeOyeTcsi MOPUCTOCTh, H3OJIHMI0 momobHyro ¢QubepriaccoBoii Bare,
NOAYIIKH, OUBAHHBIE IMONYIIKH, HAOWBKY, MOAOOHYI0O HAaOMBKE MSTKOH MeOenu, HaOWBKY B
CTEraHbIX OfesIaX MM MyXOBBIX OfiesiaX, OBITOBbIE M MENULMHCKHE MACKU JJisl JIMLA,
MIOYTOBbIE KOHBEPTHI, Ope3eHT, Marepuas AJii TEHTOB M TPAHCIOPTUPOBKHU (MUJIOMATEpPHUAJIbI,
CTaJib), OOHOPA30BYIO OAEKAY MONOOHYIO OaxUiiaM U KOMOMHE30HAM U BETPO3ALIUTHBIC TUICHKH.

[TpeAnouTHTENbHO, CTPOMTENbHBIE MPOAYKTHI BBIOMPAIOT K3 TPYIIbI, BKIIOYAOIIEH
BETPO3AIIUTHYIO TUIEHKY, ac(paJbTOBOE MOKPBITHE, TOPOXKHbBIC M KEJIE3HOJOPOXKHBIE MOJIOTHA,

FOJ'Ib(l)OBbIe U TCHHUCHBIC KOPTHI, NOAKJIAAKH CTCHHBIX HOKprTHfI, AKYCTUYCCKHUE CTCHHBIC
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NOKPBITUS,, KPOBEJBbHBIE MAaTE€pPHAIbl M CAMOBBIPABHHUBAIOINYI0 CTSDKKY TMOX  Kadenb,
CTaOMIM3aTOpPBl MOYBBI M JOPOXKHOE OCHOBAaHHE, CTAOMIN3aTOpbl (YHAAMEHTOB, CPEACTBA
KOHTPOJISI SPO3UH, KOHCTPYKLIUH JJIsI KAHAJIOB, IPEHAXHBIE CUCTEMbI, T€OMEMOPaHHYIO 3aIlUTY,
3alIUTy OT NMPOMEP3aHUs, arpOHOMUYECKOE MYJIbUMPOBAaHUE, Oapbephl i BOABI AJIs MPYAOB U
KaHAJIOB U Oapbepsl U MHQUIBTPALUH TeCKa ISl APEHAXKHBIX TPYO.

[TpenmodruTenpHO, H3JENUE TNPEACTABIsieT COOOH yNakOBOYHBIM MPOAYKT, Oolee
IPEANOYTUTENIEHO, POAYKT, BBIOPAHHBINA U3 TPYIIbI, BKIFOYAIOIIEH MEIIKU C PyYKaMH, MEIIKH
IV OTXOMAOB, MPO3pa4yHyr (OJbry, TUTMEHUYECKHE IIJICHKH, arpOHOMHYECKYH0 (HOJbry,
Oymaroobpasnyo ¢omabry, OyTeuiku, (Tepmodopmupyemyro) ¢ombry, Oymary u KapToH ¢
SKTPY3UOHHBIM MOKPBITHEM, KOPOOOUYHBIH KApTOH, OyMaKHbIH KapTOH, OyMa’kKHble MELIKH,
CYMKH, KOpPOOKM H3 TO(QPUPOBAHHOTO KAapTOHA, THOKHE TIOOWKM, HAmpUMep, AJIsT KPEMOB,
HaTpuMep, sl 1ePMabHBIX KPEMOB M KOCMETHKH, MEIIKH, HAMPUMeEp Ui ObITOBOTO Mycopa, U
Tapy, OPUEHTUPOBAHHBIE M IBYXOCHO OPUEHTUPOBAHHBIE IUICHKH, MOIOHBI, H TOMY MTOOOHOE.

KpaTtkoe onucanue ¢guryp

@ur.1 OTHOCHTCS K TEKy4YeCTH IOpPOINKAa — CTa0MJIBHOCTD U TEPEMEHHBIH pacxon
nopoikos 14

Crnenyromue pnajgee NPUMeEPbl MOTYT AOMOJHUTENPHO WJUTFOCTPUPOBATH HACTOsAIIEE
n300peTeHne, HO, KaK IMOAPAa3yMEBAeTCs, HE OrPaHUYMBATH W300PETEHHE HILUTIOCTPHPYEMBIMU
BapUaHTaMHU OCYLIECTBIEHHs. [IpuMepsl HIDKE MOKA3bIBAIOT YJIYUIIEHHYIO TEKY4eCTh MPOIYKTa
NIOBEPXHOCTHO—OOPaOOTAHHOTO MaTepHasa HAIOJHUTENS U €r0 YJIy4lleHHOe JUCTIETHPOBaHNE B
MOJIMMEPHON MaTPULE MOJIUMEPHON KOMIIO3ULUU.

IIpumepnl

A. MeTonbl U3MepeHUs

Cnenyroue panee METOAbl HM3MEPEHMs] HCIONB3YIOT JUIsl OLIGHKHU I1apaMeTpoB,
NPUBENEHHBIX B IpUMepax u popmylie n300peTeHHs.

Pacnpenenenue pasmepoB yactun (% macc wactuy auamerpoM <X) M MacCOBBIi
MeauaHHbIH auameTtp (dsp) MaTepuajia B BHIe YACTHI]

Kak wucnosnp3yercsi B HACTOSIIEM JOKYMEHTE M KaK B IEJIOM OINpPENelIeHO B JaHHOU
obnactu, 3HaueHwe “dsy)” OmpenensieTcss Ha OCHOBE M3MEPEHHH, OCYIIECTBIIIEMBIX C

ncrons3osanmeM Sedigraph™

5100, Micromeritics Instrument Corporation, u onpeaesieTcs: Kak
pasmep, misi koroporo 50% (MenuaHHash TOYKA) MAacChl YacTHI[ COOTBETCTBYET YACTHILAM,
UMEOIINM THAMETpP PaBHBIN YKa3aHHOMY 3HAYEHHIO.

MeTon ¥ HMHCTPYMEHT HW3BECTHBI CIELMAINCTAM B JTAHHOH OONACTH M TOBCEMECTHO
UCIIOJIB3YIOTCSl JIJIsl ONpeNesIeHHs] pa3MepoB 3€peH HaloJHUTeNIell W nmurMeHToB. M3mepeHue
OCyIIECTBISIOT B BogHOM pactBope 0,1% wmacc NasP,O;. OOGpasubl nucneprupyiT C
UCTIOJIb30BAHUEM BBICOKOCKOPOCTHON MELIAKH U YIIbTPa3BYKa.

YaenbHas miiomaab noBepxHocTu marepuania no bOT

B HACTOSIIIEM JOKyMEHTE, yAeNbHas IUIOMAXb IOBEPXHOCTH (B M/T) MHHEPAIbHOTO
HAIOJIHUTENS omnpenensiercss ¢ ucnonb3oBaHueM merona bOT (¢ umcmonp3oBaHmeM asora B

Ka4yecTBe afcopOMpYIOIErocsi rasa), KOTOPBIH XOpPOIIO H3BECTEH CIELUAINCTaM B IaHHOM



62

o6mactu (ISO 9277:1995). OByt MIOMmaNb OBEPXHOCTH (B M”) MUHEPATHHOTO HATIONHHTEJIS
NOJIy4a0T 3aT€M MOCPEACTBOM YMHOXKEHHs yIEIbHOH IUIOIAAN MOBEPXHOCTH Ha Maccy (B TI)
MHUHEPAJIbHOTO HATIOJIHUTENS 10 00paboTKH.

KosnuecTBo ¢j1051 NOBEepXHOCTHOI 00paboTKH

KomuuectBo cnosi 0OpaboOTKM MaTepuajia HAMOJHUTENS, COAepIKamero kapOoHAT
KaJbLMsI, BBUHCISIOT Teoperndecku mno 3HadeHusM BOT HeoOpaboraHHoro Marepuana
HAIOJTHUTENS, COAeprKamero kapOOHAT KaJlbLHsl, W IO KOJUYECTBY MOHO3aMEIEHHOTO
SIHTAPHOTO AHTUAPUAA U CMECH aqu(aTUYecKux JIMHEHHBIX MM PA3BETBJIIEHHBIX KapOOHOBBIX
KHCJIOT, COAep Kallell CTeapUHOBYIO KHCJIOTY, KOTOPYK) HCHOJBb3YIOT IUIsl MOBEPXHOCTHOM
obpabotku. Cuwmraercs, uyto 100% MOHO3AMELIEHHOTO SIHTAPHOTO AHTUAPUAA U CMECH
annpaTUUECKUX JIMHEWHBIX MM  PAa3BETBJICHHBIX KAapOOHOBBIX  KHCIOT, COIEpsKariei
CTEApPHHOBYIO KHCJIOTY, AOOABIEHHBIX K MaTepHally HAMOJHUTENs, COAep:Kalero kKapOoHAT
KaJblMsl, MPHUCYTCTBYIOT B CJIO€ MOBEPXHOCTHOW OOpaOOTKM Ha TOBEPXHOCTH MarepHhaia
HATIOJIHUTEIS, COAEPIKAIIEro KapOOHAT KaJIbIIUS.

3axBart Boabl

CKJIOHHOCTB K 3aXBaTy BOJbl Y MaTepuaia, Kak YIIOMHHAETCsl B HACTOSIILEM JIOKYMEHTE,
OTIpENeNsieTCs] B MI' BJKHOCTH/T TOCJE SKCIIOHUPOBAHUS AJIi aTMOC(EpPbl ¢ OTHOCHUTEIbHON
BIKHOCTBIO 10 1 85%, COOTBETCTBEHHO, B TeueHHe 2,5 yacos npu temmnepatype +23°C (£2°0).
Jnsa sToii menw, oOpasell cHadaia BblAepkHBalOT B atMocdepe mpu 10% oTHOCHUTENBHOMN
BJIAKHOCTH B TeueHHe 2,5 dYacoB, 3areM arMmocdepa H3MeHsieTcss Ha arMocdepbl C
OTHOCUTEJIbHOM BIAKHOCTBIO 85%, mpu KOTOpOH oOpasel] BbIAEPKUBAIOT elle B TeueHue 2,5
4acoB. YBEJIMUYEHUE MacCChl JJIs1 OTHOCUTEIbHON BiaakHOCTU 10 1 85% wucnonb3yroT 3aTeM A
BBIUMCJIEHHS] 3aXBaTa BJIAKHOCTU B MI' BIAKHOCTH/T 00pasia.

TexydecTr mopomka — cmocod ¢  HCIOJB30BAHHEM MNPOrpaMMHPYeMoit
MOCJIeA0BATEIbHOCTH CTA0HJILHOCTH H MOCJIe0BATEIbHOCTEIH NepeMeHHbIX PACX0A0B

bazosas sHeprus tekyuectu (BFE), mokaszarenb crabunbHOCcTH (SI), ynenabHass SHEpTHs
(SE), moxkasarenp pacxoma (FRI) u xonmuumoHupoBaHHasi oObemHas MmioTHOCTH (CBD)
u3mepsitorcsi Ha FT4 Powder Rheometer (Freeman Technology, UK), chabxennom Powder
Rheometer software (v 5.000.00012) u Freeman Technology Data Ananu3 Software version
4.0.17, wucnone3yss METOI C UCIHOJb30BAHUEM MPOrPAMMHUPYEMON TMOCIEAOBATEIBHOCTH
CTa0MJIBHOCTH | MOCJIEIOBATENBHOCTEH IEPEMEHHBIX PACXONIOB.

JToT crnocod 3aKIouaeTcs B 3AMOJHEHUH LMIMHAPHYECKOH EeMKOCTH (CTeKJISTHHAS
€MKOCTh 25 MM X 25 mut).

IlepBast cramusi cmoco0a HCCIENOBAHUS 3aKJIOYAETCSl B IOJYUYEHUH OIHOPOIHOTO
KOHIWLIMOHUPOBAHHOTO COCTOSIHMSI TIOPOIIKA, YTOOBI CHeNaTh BO3MOXKHBIM OCYIIECTBIICHHE
U3MEPEHU C BBICOKOW BOCHPOU3BOAMMOCTBE). LIMKJI KOHAMLMOHMPOBAHUS BKJIKOYAET
JUHAMHYECKOE pa3fieieHue IOpOIlKa Ha TOHKHE CJIOW C TIOMOINBIO KPBUIBYATKH AJis
UCCJIEZIOBAHUN CHMU3Y BBEpPX C IMOCJEAYIOLIUM BO3BpAall€HHUEM C BPALEHUEM BBEPX, KOTOpbIE
MOJHUMAET MOPOLIOK HaJ JIE3BUEM U CChINAET €ro. JTOT MpoLecC MOMOTaeT YCTPaHWUTh

BO3IEIICTBUE PA3JIMYHBIX METOIUK OTOOpa OOPa3LOB U BPEMEH XPAHEHHUS MMOPOIIKA.
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ITocne craguy HAYaNbHOTO KOHAMLIHMOHMPOBAHUS, OOBEM IOPOIIKA IOBOAWUTCS [0
pa3Mepa e€MKOCTH C yjAajieHHueM H30bITKa ropomka (“pasgeneHue’), U PEerucTpUpyIOT Maccy
nociae craguu  paspeneHus. Ilociae 3Toro oCylecTBASIOT 8 MOBTOPSIIOIIMXCS LIUKJIOB
KOHIMLMOHUPOBAaHUsSI U U3MepeHur ¢ 23,5 MM jne3Buem. il KaXAOro LMKJA HUCCIIEIOBAHUS
Jie3BU€ TNPOXOIUT 4Yepe3 CJION MOpOoIIKa CBEPXy BHU3, BpAINAsCh (IPOTUB YacOBOM CTPEIIKH,
CKOPOCTb KpOoMKH JjtoniacTi 100 MM/Cek, CMpajbHbIi yron=>5°/ueneBast BbICOTa 5 MM) U BBEpX.
Jns cranuu KOHAMLMOHUPOBAHMS, JIE3BUE BBOJAAT B CJIONW IOPOIIKAa CBEPXY BHU3 (CKOPOCTHb
KpoMkH Jornactu 40 MM/Cex /CriupasbHbIi yros 5°, 1enesas BbICOTa S MM) 1 BBepX. [locie 3Tux
8 TPOXOMOB, OCYLIECTBISIOT emle 3 LuKiIa (KOHAMNLIMOHUPOBAHUSHHICCICIOBAHUS) TIPH
Pa3JIMYHBIX 3HAYEHHUSIX PACXOa, TO €CTh MPH CKOPOCTH KPOMKH JIONIACTH KPbLIbUaTKu 70 MM/Cex
(ITpoxoxn 9), 40 mm/cek (ITpoxom 10) m Hakomen 10 mm/cex (IIpoxom 11). PeructpupyroT
SHEPTHI0 U KPYTALIUI MOMEHT, U 3TO IMO3BOJSIET BBIYUCIUTH PA3JIMYHbIC MapaMeTphl MOTOKA,
oTpenesieMble CICAYIOLIIM 00pa3oM:

— bazosas sneprus Tekydectu (BFE, M/[)x): DHeprerrdeckuii uki 7 (BHU3)

— Ilokazarenb cTabMIbHOCTH: (3HEepreTudeckuii mpoxon 7)/ (sHepreTndeckuii mukI 1)

— Vnensnas sHeprust (SE, MJDx/T): (3HEpreTHUecKuil UK BBEpX O+3HEPreTHYECKHH
UKy 7 BBepx) / (2 X pasnmeneHHast Macca)

— ITokazarens pacxona (FRI): (sueprernyeckuit npoxox 11) / (3uepreruueckuii mpoxon
8)

— KonnuumonuposanHasi odbemuas iotHocTh (CBD, r/mn): (pasmenenHast macca) /
(pasneneHHbIN 00BEM)

Texyuects noporka — Crioco0 cIBUTOBOM sSTUeHKU

XapakTepuUCTUKU CIBUTOBOM sYEMKU H3MeEpsIOT ¢ ucnosb3oBaHueM FT4 Powder
Rheometer (Freeman Technology, UK) cormacho ASTM D7891-15, wucnons3ys
LWIMHIPUYECKYIO €MKOCTb (CTeKJIIHHAsA eMKOCTh 50 MM % 85 mut miu 25 MM x 10 mut), 48—Mm
WUJIN 24—MM CIBUTOBYIO SIUEHKY U MIPEABAPUTENBHOE HOpMaJIbHOE HamnpsikeHue casura 15 xlla.

H3mepeHune oCyIecTBIISIOT C UCTIOIb30BAHUEM CIIEAYIOIIeN CTYyIeHYaTOH METOIUKHL.

* HayagpHOE KOHAUITMOHUPOBAHHE ITOPOIITKA:

ITepBast cramusi croco0a WCCIENOBAHMS 3aKTIOYAETCS B IMOJYYEHHH OJHOPOIHOTO,
KOHIWIIMOHUPOBAHHOTO COCTOSIHUSI TIOPOINKA, YTOOBI CHENaTh BO3MOXKHBIM OCYINECTBIICHHUE
W3MEPEHU C BBICOKOW BOCHPOU3BOAMMOCTBEO. LIMKJI KOHAWLMOHMPOBAHUS BKJIKOYAET
JUHAMUYECKOE pPa3/esieHue MOPOIIKa HA TOHKHUE CJIOU C MOMOLIBIO JBH)KEHUS KPbUIbYATKU IS
HCCIIEIOBAHUI CHU3Y BBEPX C MOCJIEAYIOIIMM BO3BpaLI€HHWEM C BPALIEHHUEM BBEpPX, KOTOPOE
MOJAHUMAET TOPOILIOK U CCHIMAET €ro Haj Jie3BUEM. JTOT MPOLECC TOMOTaeT yCTPAHUTH
BO3JIEHICTBUE PA3JIMYHBIX METOIUK OTOOpa 0Opa3LOB M BPEMEH XPAHESHHSI TOPOIIKA.

» HauaipHOE€ KOMITAKTUPOBAHIE

KoHAMIIMOHNPOBaHHBIN  CTONOMK MOPOIIKA KOMIAKTHPYIOT C  HCIIOJIb30BAaHHEM
BEHTUJIIPYEMOTO TOPINHS Il KOMIAKTHPOBAHHUS ([AIOINEro BO3MOXKHOCTb [UI BBIXOJA
3aXBAYEHHOTO BO3MyXa), C YCWJIMEM, PaBHbIM YCWJIMIO TIPEABAPUTENHHOIO HOPMAJBHOTO

HaIIpsi?>KEHUS CABUTA.
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* Kpurnueckass KOHCOIUIAIIUS

Toukn Ha KpuUBOH TeKydyeCTH MPEACTABIAIOT 3HAYEHUs CABUIOBOIO HAIPSDKEHUS,
COOTBETCTBYIOL€E HAYaIbHON TEKY4eCTU MPU KAXKAOM YPOBHE HOPMAJIBHOIO HampspkeHus. s
JOCTHDKEHUS] HaYaJIbHOM TEKY4eCTH o0pasel] AOJDKEH CBEPXKOHCOIUANPOBATHCS OTHOCHUTEIBHO
HOPMAJIbHOTO HAIPSDKEHMs], NPUIOXKEHHOTO IpH CABUre. JTO peaJu3yercss IMOCPENCTBOM
JOCTUXKEHHS] KpUTHUECKOTO YPOBHS KOHCONUAALMH IIPU CTALIMOHAPHOM PACXOJ€ U YMEHbILIEHUS
3aTeM HOPMAJIbHOTO HANpSDKEHWs] NpU caBure. Takum oOpa3oM, CABHIOBOE HCCIEOBAHUE
NpEeACTaBIsieT COOON IBYX—CTaUIHBIN CITOCOO, COCTOSIINN U3:

1. IlpenBapuTenbHOrO CIBUTa

Ilenr npenBapuTENBPHOTO CABWrAa  3aKJIOYAeTCsl B JOCTHXKEHHUU  KPUTHUECKOH
KOHCOJIM/IALUY TP 33JJaHHOM YPOBHE MpPeABAPUTEIbHOIO HOPMAJIbHOTO HaNpsDKEHUs casura. B
XOJI€ 3TOTO MPOLECCa CABHUT MPOIOJIKAIOT IO TEX IMOP, NMOKA He OyIeT TOCTUTHYT CTAl[HOHAPHBIN
pacxop, B 3TOT MOMEHT NPUJIOKEHUE MPEABAPUTEIBHOTO CABUTA 3aBEPLIAETCS.

2. CoBurosoe uccienoBaHue

HopmanbHoe HampspkeHHE TOHMKAKOT, Tak d9ro  oOpasern Temepb CTaHOBHUTCS
CBEPXKOHCOJIUAUPOBAHHBIM  OTHOCUTENIBHO  IPHUKJIAAbIBAEMOTO  TelNepb  HOPMAJIbHOIO
HAINpsDKEHUs. 3aTeM CIBUT BO3OOHOBIIAETCS M U3MEPSETCS] TOUKA HA4aJIbHON TEKYUeCTH.

 JIns KaXa0ro npeaBapUTEeNIbHOIO HOPMAJIbHOTO HAMPSKEHUs] CABUra OCYIIECTBISIOT
ISITh U3MEPEHUH TP TSITU HOPMAIIbHBIX HANPSDKEHUSX, OnpenersieMbIx cranaaptoM (9; 8;7; 6 u
5 «xlIla). H3mepeHue CHBUIOBOTO HAINpPSDKEHMS TakKXKe OCYLIECTBISIOT IPH  YPOBHE
MIPEABAPUTEILHOIO HOPMAJIBHOIO HANPSKEHUs CABUra, TO ecTh npu 15 klla.

* IIaTp OCyLIECTBIAEMBIX HM3MEPEHUN COCTABISAIOT TOYKU TEKY4YECTH [IJIs1 KaKAOIrO
YPOBHS IPEBAPUTEILHOIO HOPMAJIBHOTO HANpPSDKeHUs cIBUTA. TOUKM TeKydecTH M300pakaroT
Ha rpajuke CIBUIOBOIO HAIPSDKEHUS Kak (YHKIMH HOPMAJbHOT'O HAIMPSDKEHUS, U3 KOTOPBIX
MOTYT 100aBJIATECS KPyrH Mopa st SKCTPANONALMH JaHHBIX IS PA3JIMYHBIX TTOTOKOB.

DKCTpanonupyeMble JaHHbIE BKIOYAIOT:

— Koresuto, (C, xIla) — HanpspkeHWe CABUTa, TN€ JIMHUS HAWIy4YIIeH MOATOHKU
NEPECEKAET OCh Y, TO €CTh HOPMAJIbHBIN cTpecc=0

— Hanpsixkenue Havyana tekydecty, (UYS, kIla) — Gonblnme U3 2 3HaU€HUH, TPH KOTOPBIX
MeHbIIUH Kpyr Mopa nepecekaer och X, (M3BECTHO TAKXKe KaK GC)

— Haunbonpinee rmasHoe Hanpspkenue, (MPS, kIla) — Oonpiuee w3 nBYX 3HAYEHUH, MPH
KOTOPBIX OonbLImid Kpyr Mopa nepecekaer och X (M3BECTHO TAKKe Kak G1).

— VYron BaytpenHero Tpenusi (AIF, °) — yron, oOpasyemslii nuHUEH HauaydIIei
MOATOHKH C TOPU30HTAJIBHON OCBIO

— Koaddunment rexyuectu (FF): coorserctByer MPS/UYS

— O6wemuas mwiotHOCTh (BD, 1/MIT): KOHAWUIIMOHUPOBAaHHAS OOBEMHAsI IIOTHOCTh MOCIIE
HA4aJIbHOTO KOMITAKTUPOBAHMUS

MopeanpoBanue 3KCTPY3HH

MonenupoBaHie SKCTPY3UU pa3padaThIBalOT Ui OLIEHKU AWCIEPrHPOBAHUS MHHEPA B

noJuMepHoN komnozunuu. Mccnenosanue OCyLIECTBISIIOT HA komMmepdecku aoctynHoMm Collin
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Pressure Filter Test Teach—Line FT-E20T-IS.

Criocob uccnenoBaHusl OCYLIECTBISIFOT U KAXIOM U3 COOTBETCTBYIOLINX TMOJMMEPHBIX
KOMITO3UIIMH, NIPU 3TOM HAcoca Uil paciulaBa HE HCIOJB3YIOT, CKOPOCTh ILIHEKAa JKCTPyaepa
noaaepxxuBatoT npu 100 o6/MuH, U MPU 3TOM TeMIlepaTypa paciijiaBa COCTaBisgeT OT 225 1o
230°C (remmepaTypHasi HacTpoiika skcTpynepa: 190°C-210°C230°C; TtemnepaTypHas
HaCTpoOIKa roJIoBKH 3kcTpyaepa: 230°C-230°C).

Kaxnyro W3 COOTBETCTBYIOIIMX MNOJMMEpHBIX Kommnosuuuii (900 r sddexTuBHOrO
IMopomwka A unu B Ha 2500 r rotoBoro o0pasna, MOJYYEHHOTO MOCPEACTBOM pa3OaBlICHHS
nojumepHoi kommnosunuyd B LLDPE ExxonMobil LL 1001 VX) u3mepsitoT ¢ UCHOIB30BAHUEM
40-mxm ¢punsrpa (GKD Gebr. Kufferath AG, Duren, Germany, Artikelnummer 12102170055).

PesynbTaThl BBIpAKAIOT B BUAE CTOJOMKA, M HMX MOXHO BBIYHCIUTH ITOCPEACTBOM
BBIUUTAHUSI KOHEYHOH TeMIIepaTyphl paciiiaBa (OnpenaeseHHON yepe3 S MUH MPOAYBKU YHUCTHIM
NOJMMEPHBIM MaTepUaoM) M3 HAYaJIbHOTO MaBJIEHHs YHUCTOrO MOJMMEPHOro MarepHasa
(LLDPE ExxonMobil LL 1001 VX).

Coaep:xkanue 301bl

UccnenoBanue conmep:kaHusi 30Jbl OCYILIECTBISIFOT TOCPEACTBOM CxkuraHus 5-30 T
COOTBETCTBYIOLIElN noaumMepHoil komnozuuuu npu 570°C B Teuenune 120 MuHyT.

B) Marepuainl

Marepuajibl HANOJHUTEIEH, COAEPKALIUX KAPOOHAT KAJIbLHS

Marepuan HanoOJHUTENS, colepxkanumii  kapbodar xajgpums, 1 (mopomok  1:

CPaBHUTEJLHBIN)

0,7 Kr U3MENbYEHHOTO BO BJIAKHOM COCTOSIHUH M BBICYLIEHHOTO PACHBUIEHUEM MpaMopa
u3 Carrara, Italy (dso=1,6 MkMm, yaenbHast miomaab nosepxHocTu no bOT=4,1 Mz/l") MIOMENIAIOT B
BBICOKOCKOPOCTHOI cmecutenb (Somakon MPLB  Mixer, Somakon Verfahrenstechnik,
Germany), 1 KOHAMLIHMOHUDPYIOT IOCPENCTBOM IepeMelninBanus B TeueHue 10 munyt (1000
00/muH, 120°C). I1o mpoxoxKaeHUU 3TOr0 BpeMeHH, K cMecu nobaBisitoT 0,6 yacTtell MacCOBBIX
Ha 100 d4acreii maccoBbix CaC(O; MOHO3aMEIIEHHOrO SIHTApHOTO aHruapuza 1. 3arem
nepeMeInuBaHie U HarpeB MponoukarT B TedeHue emme 15 munyt (120°C, 1000 o6/mun). Ilo
NPOXOXKIEHUH 3TOTO BPEMEHH, CMECH JAal0T BO3MOXKHOCTb IUIS OXJIAXKIEHHs, M IOPOIIOK
cobuparoT (rmoporok 1).

Marepuan HAIOJHUTES, CoAep:Kalero kapboHar kaiabuus, 2 (ODOpowmok 2. 1o

HACTOSANIEMY W300DETEHHUIO)

0,7 Kr U3MENBbYEHHOTO BO BJIAYKHOM COCTOSIHUU M BBICYIIEHHOI'O paclbUIEHHEM Mpamopa
u3 Carrara, Italy (dso=1,6 MkM, yaenpHas miomanb moBepxHocTu no bBOT=4,1 MZ/F), OMENIAOT
B BBICOKOCKOPOCTHOH cmecutenb (Somakon MPLB Mixer, Somakon Verfahrenstechnik,
Germany) W KOHIWLHMOHUPYIOT TOCPEACTBOM mepememnBanus B TedeHue 10 mumuyT (1000
00/mMuH, 120°C). ITo mpOXOKIEHUH 3TOrO BPEMEHHU, K CMECH OIHOBPEMEHHO Ho0aBisiioT 0,5
ygacTu MaccoBbiXx Ha 100 gacreii maccoBbix CaCO3 MOHO3aMEILEHHOrO SIHTAPHOIro aHruapuna 1
u 0,2 yactu maccoBbix Ha 100 yacreit MmaccoBbix CaCO3 kapOOHOBBIX KUCIIOT U3 cMecH 2. 3aTeM

nepeMeIInBaHue U HarpeB MponoukaroT B TedeHue eme 15 munyT (120°C, 1000 0o6/mun). Ilo
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MPOXOKACHUN 3TOTrO BPEMCHHU, CMECHU HAarOT BO3MOXKHOCTb MJIsA OXJIAXKACHHA, W TTOPOLIOK
coOuparoT (IopoIIoK 2).

Marepyaa HaOJHUTENs, coaepskamero  kapOboHar kaaplws, 3 (DOpowmox  3: mo

HACTOSANIEMY W300DETEHUIO)

0,7 Kr U3MENbYEHHOTO BO BJIAKHOM COCTOSTHUH M BBICYLIEHHOTO PAaCHbUIEHUEM MpaMopa
u3 Carrara, Italy (dsp=1,6 MxMm, yaenbHas ruomanb nosepxHoctu no bo3T=4,1 M”/T) TIOMELIAIOT B
BBICOKOCKOPOCTHOI cMmecuTenb (Somakon MPLB Mixer, Somakon Verfahrenstechnik, Germany
U KOHIUIMOHHUPYIOT MOCPENCTBOM nepemernnBanus B Tedenue 10 munyT (1000 06/muH, 120°C).
[To mpoxokaeHUH 3TOr0 BPEeMEHH, K CMECH OHOBPEeMEeHHO n00aBisitoT 0,4 4acTH MacCOBBIX Ha
100 wuacreri maccoBeix CaCQO; MOHO3aMelleHHOro siHtTapHoro aHruapuga 1 u 0,4 yactu
maccoBbix Ha 100 wacteir maccoBeix CaCQ; kapOOHOBBIX KHCJIOT W3 cMecu 2. 3atem
nepeMeInuBaHie U HarpeB MpONoJuKarT B TedeHue emme 15 munyT (120°C, 1000 o6/mun). Ilo
NPOXOXKIEHUH 3TOTO BPEMEHH, CMECH AT BO3MOMKHOCTb Ul OXJIAKACHUS M IOPOIIOK
coOuparoT (IMOPOIIOoK 3).

Marepuaa HaIOJHUTENS, coaepskawero kapboHar kanapuus, 4 (mopowok 4: 1o

HACTOSALIEMY W300DETEHHUIO)

0,7 Kr U3MeNbYEHHOTO BO BJIAYKHOM COCTOSIHMM U BBICYIIEHHOI'O paclbUIEHHEM Mpamopa
u3 Carrara, Italy (dsp=1,6 MkMm, yaenbHast miomianb nosepxHoct no b2T=4,1 Mz/l") IIOMENIAIOT B
BBICOKOCKOPOCTHOH cmecutenb (Somakon MPLB  Mixer, Somakon Verfahrenstechnik,
Germany) W KOHIMLMOHUPYIOT TOCPEACTBOM nepememnBaHus B TedeHne 10 muuyTt (1000
00/muH, 120°C). ITo mpoxX0kaeHUH 3TOr0 BPEMEHH, K cMecu N00aBisitoT 0,4 4acTh MaCCOBBIX HA
100 wacreii wmaccoBbix CaCOs; MOHO3aMEIIeHHOro sIHTapHOro aHruapuna 1. 3arem
nepeMeIInBaHue U HarpeB MpOAOJDKAOT B Tedenue emme 15 munyt (120°C, 1000 06/mun). 3aTtem
K cMecH 100aBysitoT 0,2 yactu MaccoBbix Ha 100 vacteli MmaccoBbix CaCO3; kKapOOHOBBIX KHCIOT
U3 CMeCH 2, a 3aTeM IepeMelINBaHue U HarpeB NMpoAOJIKaOT B TedeHue eue 15 munyt (120°C,
1000 06/muH). ITo MPOXOKAEHUH STOTO BPEMEHH, CMECH JAIOT BO3MOKHOCTD ISl OXJIQKIEHUSI,
¥ TIOPOLIOK COOMPArOT (OPOLIOK 4).

MoHo3ameneHHbIi SHTAPHBINA AHTUAPUA

MoHo3aMeneHHbIN sHTapHbid aaruapun (ASA) 1

AJIKEHUJTI-MOHO3aMEIIeHHbIA  stHTApHBIA aHruapun  (2,5—-QypaHauoH, NPOU3BOIHOE
auruapo—, MoHo—C15-20-ankenuna, CAS No. 68784-12-3) mpencrasisier coOOW cMeChb B
OCHOBHOM Ppa3BETBJICHHBIX OKTaNeLCHWI—IHTapHbIX aHrunpunoB (CAS #28777-98-2) u B
OCHOBHOM DPa3BETBJICHHBIX T'eKCaleleHUI—sTHTapHbIX aHruapuaoB (CAS #32072-96-1). bonee
yem 80% cMecH MpencTaBISIOT COOOHM pa3BETBIICHHbIE OKTAIELCHUJI—SHTapHbIC aHTHIPHUIBL
Uucrora cmecu >95% macc. OcraTounoe copep:xkanue oieuroB HIKe 3% macc.

Cwmech KapOOHOBBIX KUCJIOT 2

Cwmech kapOOHOBBIX KHCJIOT 2 MPEACTaBIsieT co00i cMech 1:1 cTeapuHOBOH KUCIIOTHI U
MaJbMUTHHOBON KUCJIOTBHI.

ITopomok A (o HacTosAueMy H300pETEHHIO): W3MEJIbUEHHBII B CYXOM COCTOSIHUH

u3BecTHsAK U3 Nocera Umbria (dso=3,2, MakcumanbHblli [1uamMeTp=12 MKM;, yaenbHas IUIOLIAab
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2 .
noepxHocTu o bOT=3,0 m/r), obpaborannbiii 0,35% macc MOHO3aMEUIEHHBIM STHTAPHBIM
aaruapuzaoMm 1 u 0,15% macc cmecn kapOOHOBBIX KUCIIOT 2.

Iopomok B (u3BecTHBIH M3 JUTEPATYphl). H3MENBbUYEHHBII B CYXOM COCTOSHUH

u3BecTHsAK u3 Nocera Umbria (dso=3,2, MakcumanbHblli [1uamMeTp=12 MKM;, yaesibHas IJIOLIAab
2 .

noeepxHoctu mo bOT=3,0 m’/r), obpaborannblii 0,45% Macc MOHO3aMEIIEHHBIM SHTAPHBIM

aHrugpuIoMm 1.

* Pe3yIbTaThl aHAJIM30B M UCCIENOBAHUN

IIpumep 1: pe3yapTaThl O 3aXBaTy BOIbI

Ilopomok 3axBat BOJBI (MI/T)
ITopomok 1: cpaBHUTEIbHBIN 0,5
IToporok 2: Mo HACTOAIIEMY U300PETEHHUIO 0,4
IToporok 3: Mo HACTOAIIEMY H300PETEHHIO 0,45
IToporok 4: Mo HACTOAIEMY U300PETEHHUIO 0,2

Tabnuua 1: 3Ha4ueHus 3axBaTa BOABI JIs MOPOIIKOB 1—4.

Ipumep 2: TekyuecTb MOPOIIKA: CTAOMIBHOCTD U IEPEMEHHBIN Pacxon

Texyuectp nopoukos 1-4 usmepsitor Ha FT4 Powder Rheometer, Freeman Technology,
UCTIONB3Ys CMOCO0 C MCMOB30BAaHUEM MPOTPAMMHUPYEMOH MOCIEAOBATENbHOCTH CTA0MIBHOCTH
U TOCIEA0BATENBHOCTEN MEPEMEHHBIX PACXOAOB B M3MEPUTENBHON sidelike 25 MM X 25 ML
VYiydiieHHbple TEKy4eCTH MOPOIIKA JOCTUTAlOTCs Il MNOPOLIKOB 2—4, MO CpPaBHEHHUIO C
STAJIOHHBIM MOPOIIKOM 1, KaK MOYKHO YBHIETh M3 Ooyiee HU3KONH 0a30BOI SHEPTUM TEKy4eCTH,

NOJIy4eHHON AJist 3TuX nopoukos (Pur.1 u Tabnuma 2)

ITopouoxk BFE, m/Ix SI FRI SE, mJLx/r CBD, r/mn
ITopomok 1 158,13 1,07 1,81 7,89 0,69
ITopormok 2 122,42 1,10 1,96 6,95 0,70
ITopomok 3 99,49 1,10 2,10 6,17 0,71
ITopowok 4 142,47 1,06 1,78 7,19 0,70

Tabmuua 2: Texy4decTb MOpOLIKa — CTAOMJIBHOCTb M MEPEMEHHBINH pacxox (Mopomku 1—
4), 6asoBas sHeprusi Tekydectu (BFE), mokasarenb crabuipHOcTH (SI), mokasarenb pacxona
(FRI), ynenpHast sHeprus (SE), konauumornposaHHasi oobemHast miioTHocTh (CBD)

VYaydimeHHy0 TeKy4ecTh MOPOILIKA JOCTUTalOT I MOPOLIKOB 2—4, MO CPaBHEHUIO C
STAJIOHHBIM MOPOIIKOM 1, KaKk MOKHO YBUAETh MO Oojiee HU3KOM 0a30BOI SHEPrUH TEKy4eCTH,
NOJIy4eHHOH 1151 3TuX nmopowmkos (Pur.1 u Tabnuma 2)

Hpumep 3. IlonmydeHue TNOIMMEPHOH KOMIO3MLMHK (KOHLEHTpAaTa) W pe3yJbTaT
UCCIIeIOBaHNHN (COoepKaHue 30151 U MOAEITHUPOBAHNE SKCTPY3UN)

KonuenTtparst (MB) npuroraBnmuBaroT, Cieayst MPOTOKOJY, OMMMCAHHOMY Jajiee.

ITonumepnbie komno3uuuu, copepxamue 25% macc Dowlex 5056G (LLPDE, MFI=1
/10 muH) u 75% macc [Topomka A win B coorBeTcTBeHHO, (KOHIIEHTpAT A win B), mony4aroT B
naboparopHoM Macmtade, UCoib3yst cmecurenb Buss (PR46, Buss AG, Switzerland, L/d 10)
npu 10 kr/gac, 1 00padaThIBAIOT MPU CIEAYIOIINX HACTPOHKAX 00OPYIOBAHUS:

— Temnepartypa mueka: 100°C
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— Temneparypa sxcrpyznepa (2 30ub1): 190°C-170°C

— Temneparypa uzsneuenus (1 3ona): 170°C

— Ckopocts mHeka: 200 06/MuH

— Jo3uposanue noaumepa: 100% B riaBHBIN JOTOK

— JlosupoBanue nopoiuka: 73% B ri1aBHbIH JOTOK, 27% B O0KOBOH Quaep

ITonyueHHble CMeCH TPaHYJIMPYIOT B MOANPYKMHEHHOM TrpaHyjsTope, mozaenb SLC
(Gala, USA) Ha BomsiHOUM OaHe, UMEOIIEH MCXOOHYIO TeMIepaTypy B mpeneiax mexny 20 u
25°C. Kommo3umusi ¥ CoAep>KaHWe HAIOJHUTENS MONy4eHHbIX KOHLIEHTpaTOB MpUBENEHbI B
Tabmuue 3, Hrwke. TouHOE conepKaHHWE HAMOJHUTENS ONPENEeNsIOT MO CONEPXKAHHIO 30JIbI.
Kpome TOro, ocCyuecTBisifOT HCCII€OBaHUE MOAETUPOBAHUS SKCTPY3UHU M OMNpeAeseHus
KayecTBa JUCIEPrUpOBaHUs MPOAYKTa MaTepHana HAIOJHUTENs B IOJMMEPHOM MaTpulle
KOMIIayHAUPOBAHHBIX MaTepHaJIOB.

Pesynbrarsl, nokasansble B Tabmuma 3, MOATBEPKIAIOT, U4TO mosyueHbl KOHIeHTpaTel A
u B ¢ xopouum kadectsom. Kpome Toro, nccienoBaHne MOAENUPOBAaHUs SKCTPY3UU MOKA3alo,
YTO TPOAYKT TOBEPXHOCTHO—OOPAaOOTAaHHOrO MaTepuana HAMOJHUTENS 10 HACTOSALIEMY
n300peTeHnio, To ectb KOHIIEHTpaT A, MOKa3bIBAET YIIYULIEHHOE Ka4eCTBO AUCTIEPTHPOBAHUS B
KOMIIAyHAUPOBAHHHOM TMOJMMEPHOW MaTpulle, IO CPaBHEHUIO C MPOAYKTOM MaTepuaja

HAIOJIHUTEJIS, U3BECTHBIM U3 JINTEPATyphl, TO ecTb ¢ KoHuentparom B.

Tabmuua 3:
MB A MB B
(Ha ocHOBe mopouIka A) (Ha ocHOBe nopouika B)
KonuuecTso nopomka
(% macc) 74,3 74
Kommuaectso LLPDE (% macc) 25,7 26
IToBbllIeHNE NABJIEHUS B XOJIE
UCCIIEIOBAHMS MOZIEIUPOBAHUS 12.4 13.4
SKCTPY3UU Npu paszmepe nop 40
MKM (6ap)

Tabnuua 3: Komnosumuu 1 CBOHCTBA MPUTOTOBJIEHHBIX KOHIIEHTPATOB

Iloseienue nasnenus npu skctpyauposanuu 900 r nmopouika A Ha 40-MKM CUTe HUXKE,
yeM JUIs TIOpoIiKa B, Takum o0pa3oM AEeMOHCTPHUPYIOTCS MPEUMYILIECTBEHHbIE CBOICTBA,
yJydllleHHOE JUCTIeprupOBaHue MOpoLIKa A B KOMIayHAUPOBAHHON MOJUMEPHOIN MaTpuLie

IIpumep 4: TexyudecTb NOPOLIKA: CABUIOBas A4EHKa

Tekyuects mopormka 11t mopomikoB 1—4 mmepsitor Ha FT4 Powder Rheometer, Freeman
Technology ¢ ucnonb3oBanueM crnocoda cnpuroBoi sruetiku (15 kI1a), B m3MepuTeTpbHON sTueiike
25 mm x 10 mu. JIOCTHrarOT yJIyUIIEHHYIO TEKY4YeCTh MOPOIIKa U Oosiee HU3KYI0 KOTE€3HIO IS
MOPOIIKOB 2 U 4, MO CPAaBHEHHUIO C STAJOHHBIM MOPOIIKOM |, Kak MOXXHO YBHAETH IO Oojee
HU3KUM 3HAYEeHUSIM KOre3uu, OoJiee HU3KOMY HampspkeHuto Havana Ttekydectd (UYS) u Gonee
BbICOKOMY Koaddurmenty tekydectn (FF), momydenHomy npnst stux mnopowmkoB (Pur.2 u
Tabmuua 4)
ITopowoxk Koresus, klla UYS, klla MPS, kIla FF

ITopomwmok 1 3,25 10,85 24,56 2,26
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ITopormok 2 2,64 8,68 23,37 2,69
ITopowok 4 2,71 8,66 22,97 2,65

Tabmuna 4: Tekywyectp mopomuka — caBuroBasi siuelika (mopowku 1-4), koresws,
HanpspkeHne Havana Ttekydectu (UYS), nHanbGonbimee rnaBHoe HampspkeHue (MPS) wu

koo punment rekyuectu (FF)
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D®OPMYJIA U3OBPETEHUS

1. Cnoco® mnpuroToBieHHs NPOAYKTa MaTepuana HAMOJHUTENsS], TOBEPXHOCTHO—
00pa0OTaHHOrO MOHO3aMEIIEHHBIM SHTAPHBIM aHTMAPUAOM (AHTUAPUAAMH) U CMECHIO
annpaTUUECKUX JIMHEMHbIX MM PAa3BETBIEHHbIX KAapOOHOBBIX KHCIOT, COnepsKaiuei
CTEapPHHOBYIO KUCJIOTY, BKIIFOUAIOLIHH, IO MEHbIIEH Mepe, CTaAuH:

a) TOJIy4eHHs, N0 MEHbIIeH Mepe, OIHOrO0 MaTepuaja HallOJHUTENs, COJEpKallero
KapOOHAT KaJbLus,

b) mony4yeHus1, Mo MEHbLIEH Mepe, OTHOTO MOHO3aMEIIEHHOTO SIHTAPHOT'O aHTHJIPHIA,

C) TONY4YeHHs CMeCH alu(aTUYeCKHX JUHEHHbIX WA Pa3BETBJIEHHBIX KapOOHOBBIX
KHCJIOT, COIep KaIlel CTEapUHOBYIO KHCIIOTY, B KOJMYECTBE, 10 MeHbinel mepe, 10,0% macc mo
OTHOILIEHHIO K OOLIel Macce CMECH, M OFHY WJIM HECKOJIbKO JIOTIOJIHUTEIbHBIX HACBIIIEHHBIX
ann(paTUYECKUX JIMHEHHbIX MJHM PA3BETBJICHHBIX KapOOHOBBIX KHUCIIOT, COAEpKAIqux oOree
KOJIUYE€CTBO aTroMOB yriepona ot C8 mo C24,

d) mpuBeneHUs: B KOHTAKT IIOBEPXHOCTH, MO MEHBLIEH Mepe, OJHOro Marepuaia
HATIOJIHUTEIS, CONeprKaIlero kapOoHaT KaJbLHs, CO CTQANU a), IPU MMEePEeMEIINBAHUH, Ha OJHON
WIM HECKOJIBKUX CTaIusiX, B JIOOOM MOPSIAKE C, IO MEHbIIEH Mepe, OOHUM MOHO3aMEIEHHBIM
STHTAQPHBIM aHTUAPUIOM CO CTAIUH b) U CMECHIO an(paTUIECKUX JINHEHHBIX WIN Pa3BETBICHHbIX
KapOOHOBBIX KUCJIOT CO CTAIUU C) TAKHM 00pPa3oM, 4TO CJIOH 00pabOTKH, COMEpIKaIHiA, STOT, MO
MEHbBILIEH Mepe, ONWH MOHO3aMELICHHbIH SIHTAPHbIA aHTHAPHI W/HIH COJEBOW MPOAYKT
(TIPONYKTHI) €ro peakUnHu U CMeCh an()aTUIECKUX JIMHEHHBIX UJTN Pa3BETBJICHHBIX KapOOHOBBIX
KHUCJIOT W/WJIN CONEBOM MPOAYKT (MPOAYKTBHI) MX peaknuu, (OpMHPYyeTcsi Ha IMOBEPXHOCTHU
YKa3aHHOTO, 10 MEHbLIEH Mepe, OJHOr0 Marepualia HaloJIHUTENs, COAeprkalnero kapOoHaT
KaJIbLHS, CO CTAUU a),

rae Temneparypa Ao craauu d) mpuBeneHHs B KOHTAKT W/WIM B XOJE €€ PeryIupyercs
TaKUM 00pa3oM, YTO 3TOT, IO MEHbLIEH Mepe, OJMH MOHO3aMEIeHHBIN SIHTAPHBIA aHTHAPUA U
cMech anu(aTUYeCKUX JIMHEHHBIX WM Pa3BETBIEHHBIX KapOOHOBBIX KHCJIOT HAXONATCS B
PACILIABIEHHOM MJIH JKUJIKOM COCTOSTHUH.

2. Cnocob mo m.1, rae mMarepuan HANOJHHUTENS, COAEpPIKAIero KapOOHAT KaJbLHs, CO
CTaguu a) BBIOMPAIOT W3 TPYIMIbL, COCTOSINEH M3 H3MENBPYEHHOro KapOoHaTa KajbLus,
NPEATIOUYTUTENIBHO, MPaMopa, W3BECTHsKA, JOJOMHTAa W/WIM MeJla, OCAKIEHHOro kapOoHara
kaneims (PCC), mpennmoyTuTenbHO, BaTEpPUTA, KajbIUTa W/WIM aparoHUTa, MOBEPXHOCTHO—
npopearupoBaBmero kapoonata kameius (MCC) u ux cmeceii, Oojiee MPeNNOYTUTENBHO,
MaTepHuall HalOJHHUTES, CONep KAl KapOOHAT KalbLUs, MPEICTABIsAET COOONH M3METbUEeHHBIN
KapOOHAT KaJIbLIUs.

3. Cnocob mo m.l mnm 2, rme, MO MEHbLIEH Mepe, OOUH MaTepHhall HANOJHHUTEIS,
cozep Kalero kKapooHaT KaJbLHsi, CO CTATUH ) UMEET

a) 3HaYE€HUE MaCcCOBOr0 MeIUaHHOro pa3mepa dsp yactull B quamna3zoHe ot 0,1 MM go 7
MKM, MPEANOYTUTENBHO, OT 0,25 MKM 10 5 MKM, a HanOoJiee mpeanouTUTeNbHo, oT 0,5 MKkM 10 4

MKM, H/WIH
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b) makcumanbHbli nuametp (dog) <50 wmxM, npeamoururenbHo, <40 MkM, Oosee
MPEIIOYTUTENIbHO, <25 MKM, a HauboJee MpennouTUTENbHO, <15 MKM, 1/mun

¢) yaensHyto miomans nosepxuoctr (BAT) or 0,5 1o 150 M*/r, MPeamoUTHTENIBHO, OT
0,5 1o 50 m*/r, Gosee npennoyTuTensHo, ot 0,5 no 35 M°/T, a HauGonee NPEANOYTUTENBHO, OT
0,5 no 10 M*/r, kak u3MepeHo ¢ moMoIbo criocoda bAT ¢ azorom, w/wmnun

d) ocratrounoe oOmee conepskanue BiaxkHoctu ot 0,01% wmacc mo 1% wacce,
npeanourutensHo, ot 0,01 mo 0,2% macc, Gonee mpeamnourutensHo, ot 0,02 no 0,2% wmacc, a
Haubonee npeanoututenbHo, ot 0,04 1o 0,2% macc, Mo OTHOIIEHUIO K O0Iel Cyxoi Macce, 1o
MEHbIIEH Mepe, OMHOTO MaTepuata HaIOJIHUTENS, COAePIKaIiero KapOOHAT KaIbLIUs.

4. Cnioco6 mo modomy u3 m. 1-3, rae, o MeHbLIeH Mepe, OUH MaTepHajl HaOJIHUTEII,
comepKaluii  KapOOHAT KaJbLUs, CO CTaJAWd a) TPENBAPUTEIBHO HArpeBalOT Mepe
ocyuiecTBlieHHeM ctaauu d) TpPUBENEHHUs B KOHTAKT, MPEAMOUYTHUTENIbHO, MO MEHBIIEeH Mepe,
OJIMH MaTepHall HAMOIHUTEIS, COAEePKAIero KapOOHAT KaJIbIHsl, CO CTaIUH a) MPeIBAPUTENILHO
HarpeBaroT npu temreparype ot 20 no 200°C, Gonee mpexnouturenbHo, ot 40 mo 200°C, eme
Oonee npenmnoutuTenbHO, oT S0 1o 150°C, a Hanbonee npeanoututensHo, oT 60 mo 130°C.

5. Cnocob mo mobomy u3 mm.1-4, rae, Mo MeHbIIeH Mepe, OJUH MOHO3aMEIIEeHHBIN
SIHTAPHBIA AHTUAPUA CO CTaauu b) COCTOUT M3 SIHTAPHOTO AHTUAPHUIA, MOHO3aMELICHHOTO
IPYIINON, BEIOPAHHOW W3 JIMHEHHOH, Pa3BETBICHHON, annpaTHYECKOW U IUKIMYECKON TPYIIIEL
conepskamieit odmee KOIMYecTBO aToMOB yriaepoaa ot C2 no C30, npenmoururensHo, oT C3 10
C25, a naubonee npeanouturensHo, oT C4 no C20 B 3amecTurene.

6. Crnocob mo mmobomy u3 mm.1-5, rae, Mo MeHbIIeH Mepe, OIUH MOHO3aMELIEHHBIN
SIHTAPHBIM aHTUAPUA CO cTaguu b) npencrasnser coOoi

a) TO MeHbIIEH Mepe, OIUH aJKWJI-MOHO3aMEIIEHHBbIH SHTApHBIM aHTUAPUT,
MPEANOYTUTENBHO, MO MEHbIIEH Mepe, OJUH aJKUI-MOHO3aMELIECHHbIN SHTAPHBIA AHTUAPUT,
BBIOpaHHBIM W3 TPYINBI, BKIOYAOMIEH ATHI-SHTAPHBIA aHTMAPUA, NPOIMI—SHTapPHBIMI
aHTUApU, OyTHII—SIHTAPHBIA aHTUAPUI, TPUU300YTUII—SIHTAPHBIA aHTUIPUI, TEHTUJI—SHTAPHbBIN
AQHTUPUJ,, TeKCWJI—SHTAPHBbIN aHTUIAPHUMA, TEeNTUI-SHTAPHbIA aHTUAPUA, OKTUJI—SIHTAPHbBIN
AQHTUPUJ,, HOHUJI—SIHTAPHBIA aHTHIPUA, ICUWUI—SHTAPHBIA aHTHIPUA, AOACLMUI—STHTAPHBINA
AHTUZIPU], TEKCATEKAHWI—SIHTAPHBIA aHTUIPUA, OKTaACKAHUI—STHTAPHBIM aHTUIPUA U UX CMECH,
u/vm

b) mo MeHbIIell Mepe, ONHMH aJKEHWUI-MOHO3AMEIICHHBIA SHTAPHBIA aHTHIPHI,
MPEATIOYTUTENBHO, TI0 MEHBIIECH Mepe, OOWH aJKEHUJI—MOHO3aMEIICHHBIN SIHTAPHBIN aHTUIPH],
BbIOPaHHBIA W3 TPYNIbL, BKJIOYAOIMEH STEHWI-SHTAPHBIH aHTMAPUA, NPONECHUJI—STHTapHBINA
aHTHApUN, OYTEHWI—STHTAPHBI AHTHAPUI, TPUU300YTEHUJI—SHTAPHBIA AHTHIPHI, MEHTEHII—
SHTAPHBIA ~QHTHAPUJ, TEKCEHUJ—SIHTAPHBIM AHTUAPUI, TEeNTEeHUJ—SHTAPHbI aHTHIPUZ,
OKTEeHWJI—SIHTapHbBIA aHTUAPHUJA, HOHCHUI—SIHTAPHBIM aHTHUAPUI, AELEHUI—SIHTaPHBIA aHTUIPH],
NONELEHWI—SIHTAPHBIM aHTUAPU, FeKCAICLCHII—STHTAPHBIN aHTUAPU], OKTaJELeHUI—STHTaPHBIN
AQHTUZIPUJ U UX CMECH.

7. Criocob no mobomy u3 mm. 1-6, re cMech HACHIEHHBIX aMU(paTUIECKUX JIMHEHHbIX

WM Pa3BETBJIEHHBIX KAPOOHOBBIX KHCIIOT CO CTAIUH C) COAEPIKUT CTEAPHHOBYIO KUCIIOTY U OAHY
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WIA  HECKOJBbKO  JIOMOJHHUTENbHBIX  HACBHIIIEHHbIX  anu(paTHYeCKHX  JIMHEHHBIX MK
Pa3BETBJICHHBIX KAPOOHOBBIX KHUCJIOT, COIEpIKaIINX O0IIee KOJINIeCTBO aTOMOB yriiepona ot C8
no C22, mpennoururensHo, ot C10 mo C22, Gonee mpexnmoututensHo, ot C12 mo C20, a
HanOonee npegnoyruTensHo, ot C14 no C20.

8. Criocob mo nrobomy u3 . 1-7, rae craauto d) NpUBEAEHUST B KOHTAKT OCYLIECTBIISIFOT
TaKUM OOpa3oM, YTO, MO MEHbIIEHl Mepe, OJMH MOHO3aMEIIEHHbIH SIHTAPHBIH AHTUAPHI CO
craauu b) U cMech HACBIIIEHHBIX aNH(aTHUECKNX JTHMHENHBIX MM Pa3BETBICHHBIX KapOOHOBBIX
KHUCJIOT CO CTaAuH C) AOOABISIFOT MPH MAacCOBOM OTHOLICHWH [SHTApPHBIH aHTHAPUZI/CMECh
kapOoHoBbIX kuciaoT] or 10:1 mo 1:10, mpemmourmrenbhHo, ot 5:1 nmo 1:5, a nHambGonee
MPEANOUTUTENBHO, OT 4:1 1o 1:4, Hanpumep, ot 4:1 no 1:1.

9. Cnocob mo mobomy w3 mm.1-8, rae, Mo MeHbIIeH Mepe, OIUH MOHO3aMel[EHHBIH
SIHTAQPHBIA aHTHIPUL CO CTanuu b) nobasisitoT Ha cTanuu d) MpUBEIEHHs B KOHTAKT NpU 00IIeM
kommuectBe ot 0,1 mo 3% wmacc, mpeamouturenpHo, or 0,2 mo 2% wmacc, a Haubojee
npennoututesbHo, oT 0,3 mo 1,5% macc, mo oTHOmeHuro K o0Ieli Cyxoi Macce, Mo MEeHbIIeH
Mepe, OIHOrO MarepHaja HAIOJHHUTENs, COAepKalero KapOOHAT KalbLHs, CO CTaAWH a), U
CMeChb HACBHIIEHHBIX aTN(ATUUIECKUX JMHEHHBIX WJIM PAa3BETBICHHBIX KapOOHOBBIX KHCIOT CO
craguu ¢) 1o0aBISIIOT Ha ctaanu d) MpHUBEACHUS B KOHTAKT mpu obmem xomudectse oT 0,1 1o
3% wmacc, npennoututenbHo, oT 0,2 1o 2% mace, a Haubojee npeamnodrureabHo, ot 0,3 mo 1,5%
Macc, IO OTHOIIGHHIO K oO0mel cyxoli macce, MO MeEHbIIEH Mepe, OIHOIrO Marepuaia
HAITOJIHUTEIS, COAEPIKaIero KapOoOHaT KalbLUs, CO CTAANH a).

10. Cnoco6 mo mobomy wu3 mnm.l1-9, roe cragmo d) npuBeneHHs B KOHTAKT
OCYLIECTBJISIIOT mpu Temrieparype ot 20 go 200°C, mpenmnoururensHo, ot 40 no 150°C, a
Haubosee nmpenmnouTuTesbHo, ot 60 no 130°C.

11. Cnoco6 mo mobomy wu3 mm.1-10, rae cragmro d) npuBeneHHS B KOHTAKT
OCYLIECTBJIIIOT TaKUM 00pa3oM, 4TO, IO MEHbIIEH Mepe, OIUH MOHO3AMEIIEHHbIH SHTApHbIA
AHTUAPU CO CTAAMU b) U CMECh HACBILIEHHBIX aau(paTHYeCKUX JUHEHHBIX WA Pa3BETBICHHBIX
KapOOHOBBIX KHCIIOT CO CTaJUU C) JOOABJIAIOT OMHOBPEMEHHO HJIM TaKHM OOpa3oM, UTO CMEChH
HACBIIIEHHBIX aTHU(PATUIECKUX JIMHEHHBIX WJIM PA3BETBJIEHHBIX KaPOOHOBBIX KHCJIOT CO CTaJuU
¢) no0aBJISAIOT TOCIE, IO MEHbLIEH Mepe, OHOTO MOHO3aMEIIEHHOTO STHTAPHOT'O aHTHAPHUIA CO
craguu b), TPEANnOUYTHUTENBHO, TaKUM OOpa3oM, YTO CMECh HACBHIMEHHBIX aTH(paTHIecKux
JUHEHHBIX WJIA Pa3BETBICHHBIX KapOOHOBBIX KHCJIOT CO CTaguH C) AOOABISIOT IOCIHE, IO
MEHBLIEH Mepe, OMHOIO MOHO3aMEIIIEHHOTO SIHTAPHOTO aHTUAPHIA CO CTaauH b).

12. Cnocob mo nmrobomy w3 mm.1-11, roe, mo MeHbIel Mepe, ONUH MOHO3aMEIIEeHHBIH
SHTAPHBbIM aHTHIPHUI TOJNy4ar0T Ha CTaguud b) B TakoM KonudecTBe, 4To oOmas macca
YKa3aHHOTO, 10 MEHbILIEH Mepe, OJHOrO MOHO3aMELIEHHOTO SIHTAPHOTO AaHTMApPWUAA W/HWIH
COJIEBOTO MpoAyKTa (IMPOAYKTOB) MX PEAKIMH HA IMOBEPXHOCTH, IO MEHbIIEH Mepe, OIHOTrO
MaTepuaja HaroJHUTENIS, CONepIKaero kKapooHaT KaJbIus, MEHbIIIE 5 MF/MZ, Hanpumep, ot 0,1
10 5 Mr/m, MPEANOYTUTENbHO, MEeHbIIE 4,5 Mr/M’, Gotee MPEANOYTUTENBHO, MeHbIIe 4,0 Mr/M,
Harpumep, oT 0,2 10 4 mr/m” miu or 1 10 4 Mr/m’, 10 MeHbIIeH Mepe, OXHOTO MaTepHana

HAIIOJIHUTENS, COAeprKallero kapOOHAT KajbLHs, IMOJyYEHHOTO Ha CTaAWM a), W/MIH CMeCh
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HACBILICHHBIX aN(ATUISCKUX JIMHEWHBIX MM PAa3BETBJICHHBIX KapOOHOBBIX KHUCJIOT CO CTaJHU
C) TONy4alOT Ha CTaguUU C) B TaKOM KOJMYECTBE, 4TO OOIIasi Macca CMECH HAaCBIIIEHHBIX
annpaTUUECKUX JTUHEHHBIX WIN PAa3BETBICHHBIX KapOOHOBBIX KUCIIOT W/HIIN COJIEBOTO MPOAYKTA
(IPOAYKTOB) MX PEAKLMU Ha MOBEPXHOCTH MPOAYKTA TOBEPXHOCTHO—0OPaOOTAaHHOIO MaTepuaia
HATIOJHUTENS MEHbIIE 5 MI/M°, Harpumep, coctasisier ot 0,1 go 5 Mr/M, MPEANOYTUTENBHO,
MeHbIe 4,5 Mr/M”, GoNlee IPeANOUTHTEIbHO, MeHblIe 4,0 MI/M”, HapUMep, COCTaBsieT ot 0,2
10 4 mr/M* wm or 1 no 4 Mr/M2, [0 MEHbIIEH Mepe, OJHOrO MaTepuana HalOJIHUTEJs,
cozepKaiiero kKapOooHaT KaJbLHsi, TOJYYEHHOTO Ha CTa/IUH ).

13. TIponyxT moBepXHOCTHO—0OPaOOTAaHHOTO MaTepHalia HAMOJHUTEIS, CONeP KaUi

a) MO MEeHbILEH Mepe, OIMH MaTepuall HATIOJIHUTEIS, COepIKaIiero KapOoHaT KalbLus,

b) cnoii 00pabOTKM Ha TMOBEPXHOCTHU, IO MEHBIIEH Mepe, OIHOrO MaTepuasa
HATIOJIHUTENIS, COAEpPIKAIEero KapOOHAT KajbIHs, COAEPKAIIMN, MO MEHbIIeH Mepe, OIUH
MOHO3aMEIIeHHBIA SHTAPHBIA AHTHIPUA W/WIIH COJIEBOM MPOAYKT (MPOAYKTHI) UX pPEAKIHH U
cMech amu(aTUYeCKNX JHMHEWHBbIX WM Pa3BETBICHHBIX KapOOHOBBIX KHCIIOT, COIEPIKAILYIO
CTEapUHOBYIO KUCJIOTY B KOJIMYECTBE, MO MeHbIei mepe, 10,0% macc, Mo OTHOIICHUIO K OOIIei
Macce CMeCH, M OIHY WJIM HECKOJIbKO JOMOJHHUTEIbHBIX HACHIIEHHBIX alu(paTHIECKIX
JMHEHHBIX WM Pa3BETBJIEHHBIX KapOOHOBBIX KHCIOT, COIEPIKAIIUX O0IIee KOJIUIECTBO aATOMOB
yraepona ot C8 no C24, w/unu coneBol MpoAayKT (MPOAYKTHI) UX PEAKIIUH,

r7ie MPOAYKT MOBEPXHOCTHO—OOPaOOTAHHOTO MaTepuasia HAMOJHUTENST CONEPKUT CIION
obpaborku B kommdectBe ot 0,2 no 6% macc, 1Mo OTHOLIEHHWIO K OOMIel Cyxoil macce, IO
MEHbLIEH Mepe, OMHOTO MaTepraa HaloJIHUTENS, COAEPIKaIlero KapOOHAT KaJlbLiUs.

14. TIponykT MOBEPXHOCTHO—OOPAOOTAaHHOIO MaTepuasia HamoJHHUTENs 1o 113, rae
NPOAYKT TOBEPXHOCTHO—OOPAaOOTAHHOIO MaTepuaja HAMOJHUTENS HAaXOAMTCs B (opme
MOPOLLKA.

15. IIponykT moBepxHOCTHO—0OPAaOOTAaHHOrO MaTepHajia HarmoJHUTeNs no .13 win 14,
KOTOPBI MOKHO MOJYYUTh ¢ TOMOIIBIO Croco0a mo jrodomMy u3 mm. 1-12.

16. ITonumepHass KOMMO3ULMSA, COAEprKallas, MO MEHbIIEH Mepe, OJHY MOJUMEPHYIO
cmoiny u ot 1 mo 95% wmacc, MO OTHOIIEHHIO K OO0INeH Macce TMOJMMEPHOH KOMITO3HIIHH,
NPOAYKTa MOBEPXHOCTHO—O0OPa0OTaHHOIO MaTepHalia HaOJHHUTENS MO JrodoMy u3 mi. 13—15.

17. IlonumepHast KOMIO3ULMsA 1O 1.16, rae, Mo MEeHbLIEH Mepe, OHA MOJUMEpPHasi CMOoJa
NPEACTABISIET COOOM, MO MEHBIIEH Mepe, OJUH TePMOIUIACTHYHBIN MOJMMEp, MPEANOYTUTENBHO,
TEPMOIIACTUYHBIA TOJMMEP, BBIOPAHHBIA W3 TPYIIIbL, BKIOYAKOMEH TOMOMOJIUMEPHI H/HITH
COTOJIUMEPHI TOJTHONIE(HUHOB, MOIUAMHUIOB, FAJIOTEHOCOAEPIKALINX MOTUMEPOB H/UITH CIIOKHBIX
o3 UPOB.

18. Tlomumepnas komno3uuus no 1.16 wimm 17, roe noauMepHass KOMIO3ULIMS
NPEACTaBIsIET COOOM KOHLEHTPAT, MPENNOUYTHTENbHO, 3TOT KOHLEHTPAT COACPIKUT MPOAYKT
MOBEPXHOCTHO—O0OPaOOTAHHOTO MaTepHaia HaIMoJHUTENs B kKonudectBe oT 50 mo 95% macce,
npennoutuTesibHo, oT 60 no 85% macc u Oonee mpenmoururenbHo, or 70 mo 80% wmace, 1o

OTHOIIEHHIO K 001I1el Macce KOHLIEHTpATa.
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19. BonokHo w/wm GuiaMeHT W/ UK IJIeHKa W/ WM HUTh /WK JIUCT Wiy TpyOa u/mu
npodune wumun popma s GopmoBaHust W/ Wi, (HOPMBI IJIsT MHXKEKUHUOHHOTO (hopMOBaHUS
w/mwmn  ¢opma ana  QopMoBaHMA ~ pa3AyBOM, COAEpKallas IMPOAYKT IMOBEPXHOCTHO—
0o0paboTaHHOrO Marepuaja HaMOJHUTENs Mo JwOoMmy u3 nm.13-15 w/unm nomuMepHyro
KOMITO3HLIUIO 110 JI0O0oMy 3 . 16—18.

20. HWspenue, conmepskainee MNPOAYKT TMOBEPXHOCTHO—OOpaOOTAHHOTO —MaTepuaa
HAIOJHUTENS 1O Jr00oMy U3 1. 13—15 u/uinu noauMepHyo KOMITO3HLIHUIO 1O JIroOomy U3 mi. 16—
18 w/unu BONOKHO W/wiu PUIAMEHT W/WUJIH TUIEHKY W/MJIM HUTh W/WIN JIUCT W/Wiu TpyOy W/viu
npodune w/umu Gopmy s GopmoBaHus WM, (GOPMBI TSI MHKEKLHUOHHOTO (OPMOBAHUS
w/vm popmy nmnsi popMOBaHUS pasnyBoM mo .19, rme wusnmesne BbHIOMPAIOT W3 TPYIIIBL,
BKJIFOYAIOLIEH MPOAYKTHI TMTHEHbI, MEIUIIMHCKUE U CAaHUTAPHBIE TMPONYKTHI, (PUIBTPOBAIbHbIC
NPOAYKTBI, MPOAYKTHI T€OTEKCTIIIS, arPOHOMHYECKNE U CaJOBOAYECKHE MPOAYKTHI, MPOAYKTHI
s omexnbl, oOyBu W Oaraka, OBITOBbIE M TPOMBILUICHHBIE TPOAYKTHI, YIAKOBOYHBIE
NPOAYKTBI, CTPOUTEIbHBIE MPOAYKTHI, U TOMY MOAO0HOE.

21. U3nenue no .20 mpencraisiroinee coOOi yMakOBOYHBIN MPOAYKT, BBIOPAHHBIN U3
TPYIBL, BKJIIOYAOMIEH MEIIKH C pPY4YKaMH, MEIIKH JJIsi OTXOMAOB, MpPO3PAauHy (OIBIY,
TMTHEHUYEeCKHe TUIEHKH, arpoOHOMHYECKYIO ¢osbry, OymarooOpasHyro ¢onbry, OyThUIKH,
(Tepmoopmupyemyro) ¢onbry, Oymary u KapTOH C SKTPY3UOHHBIM TOKPBITHEM, KOPOOOUHBIH
KapTOH, OyMaXHbII KapTOH, OyMa)KHbIE MEIIKH, CyMKH, KOPOOKH M3 ropUPOBAHHOTO KapTOHA,
ruOKkue TIOOMKH, HampuMep, ISl KPEMOB, HAIpUMep, IJIs JePMaJbHBIX KPEMOB M KOCMETHKH,
MEIIKH, HampuMmep mAisi OBITOBOTO Mycopa, U Tapy, OPHUEHTUPOBAHHBIE M JIBYXOCHO
OPUEHTHPOBAHHbIE IJICHKH, TIOJIOHbI, U TOMY MOA00HOE.

22. IlpumeHeHHne 10 MeHblIeH Mepe, OHOrO MOHO3aMEIEHHOrO SIHTAPHOIO aHTUApUAA
W/WJIM COJIEBOTO MPOAYKTA (TPOAYKTOB) MX PEAKLHH B COUETAHUH CO CMECHIO aln(aTHUecKhx
JIMHEHHBIX WM Pa3BETBIEHHbIX KapOOHOBBIX KHCIJIOT, COAEpIKAIledl CTeapHHOBYIO KHCIOTY, B
KOJIM4YEeCTBe, 10 MeHbIned Mepe, 10,0% macc, Mo OTHOLIEHHIO K OOIeil Macce CMecH, M OIHY
WIA  HECKOJBKO  JIOMOJHHUTENbHBIX  HACBIMEHHBIX  aNU(paTHYECKHX  JIMHEHHBIX MU
pa3BETBJICHHBIX KAPOOHOBBIX KHUCJIOT, CONEPKALIMX O0IIee KOJUIeCTBO aTOMOB yriiepona ot C8
no C24, w/unu coneBoi MpOAYKT (MPOAYKTHI) UX PEAKIIMHU, IS YIYULISHUS TEKYYECTH MPOAYKTa
NOBEPXHOCTHO—O0PaOOTAHHOTO MaTepHaa HaIIOJTHUTES.

23. IlpuMeHeHne NO MEHbIIEH Mepe, OJHOIO MOHO3aMELEHHOIO SIHTAPHOIO aHTMAPUIA
W/WJIH COJIEBOTO MPOAYKTA (MPOAYKTOB) MX PEAKIUU B COYETAHHH CO CMEChI0 an(aTUIecKux
JMHEHWHBIX WM Pa3BETBIICHHBIX KapOOHOBBIX KHCIIOT, COIEp’Kallell CTEapHHOBYIO KHCJIOTY, B
KOJM4YecTBe, o MeHbIined mepe, 10,0% macc, mo OTHOWEHUIO K 0OIIeil Macce CMeCH, W OIHY
WIA  HECKOJBKO  JIOMOJHHUTENbHBIX  HACBIIIEHHBIX  aNU(paTUYeCKNX  JIMHEWHBbIX  HJIH
Pa3BETBJICHHBIX KAPOOHOBBIX KHUCJIOT, CONEpIKAIINX O0IIee KOJINIeCTBO aTOMOB yriiepona ot C8
no C24, w/unu coneBod MPORYKT (MPOAYKThI) UX PEAKIMH, IJIS YIYUIIEHHUs] AUCTIePTUPOBAHUS
kapOOHaTa KaJbLHs B TIOJUMEPHON MaTpPHULIE MOJUMEPHON KOMITO3ULIHH.

24. Ilpumenenue no m.22 wunu 23, rae yJaydlleHue NOCTUTaeTCs, €CIU MPU U3MEPEHUU

TEKy4eCTH IOpPOIIKa ¢ MOMOLIbI crocoda casuroBoi siueiiku Ha FT4 Powder Rheometer
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(ASTM D7891-15) c mnpensapurenbHbIM HOpMaibHbIM HampsbkeHueMm casura 15 klla,
HanpspkeHne Havana Ttekydectd (UYS) ymeHblmaercs, 1o MeHblIed Mepe, Ha 7% wiun
koadduruent texkyuectu (FF) moBbimaercs, mo MeHblei mepe, Ha 7%, WH, IPU U3MEPEHUH
TEKy4eCTH TIOpOLIKa IOCPENCTBOM METOJa C  HCIOJb30BAHHUEM  IPOrPaMMUPYEMOMN
TIOCJIEIOBATEIbHOCTH CTA0MIIBHOCTH M TMOCJIENOBATEeIbHOCTEI MepeMeHHbIX pacxonoB Ha FT4
Powder Rheometer, 6a3zoBast sneprust Teky4dectu (BFE) ymenblnaercs, mo MeHbLiei mepe, Ha 7%
IO CPABHEHHIO C TAKHUM K€ MPOAYKTOM IOBEPXHOCTHO—00PaOOTaHHOIO MaTepraia HalOJIHUTES
00paboTaHHOTO TOJNBKO OAHHUM, TIO MEHbLIEH Mepe, MOHO3aMEIIEHHBIM STHTAPHBIM aHTHIPHIOM.

ITo noBepenHocTn
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