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OIIMCAHUE WM3OBPETEHNUA
2420-551666EA/042

CIIOCOE IOJIYUEHNMA TUIICOKAPTOHHBIX IIJIUT

OnmucaHme

Hacrogmee n3o0peTeHue OTHOCUTCH K Criocoby MNOJIyUEeHU A
TUIICOKAPTOHHEIX IIJIUT, ©OO0Jiee KOHKPETHO, TIUICOKaApPTOHa, CcoIepxXamero
AaKTMBUMPOBAHHEM YTOJb. HacTosamee wu300peTeHMe OTHOCUTCH TakKxe K
TUIICOKaApPTOHY, comepxameMy AKTHBUPOBAHHEM YTOJIb, n K ero
NIpUMeHEeHUIO OoJisa CHMXEeHU A comepXaHmsAa JIeTyumx OpraHnUeCKUX
COeIMHEHVM B 3OaHMAX.

JeTyume opraHMuecKue COeIVHEeHUA (volatile organic
compounds, VOC) NOpenCTaBJIART CODOM XUMMUECKMe BelleCTBa Ha OCHOBE
yoJjlepona M BOIOpOma, IPMCYTCTBYKIMEe B BO3OYyXe B COCTOSHMM I'as3a.
IupexrTUBa EBponeckoro Cowza 2010/75 oT 24 HOa0p4 2010
ornpeneidgeT 17924 Kak Jiodoe opraHMyecKoe CoenuHeHue, uMenlee
naBJjieHre napoB 0,01 kIla wnam BHIle IIpU TeMiIepaType 29,3,15K wnwm
MeKlee COOTBETCTBYIIIYIO JeTyuYeCcThb B KOHKPEeTHEIX YCJIOBUAX
IpuMeHeHMsa. OHM BKJIOUAT XMM/UUECKME BelleCTBa Pa3JIMUHON IIPUPONEH,
Kak, HalpuMep, aJIKkaHB, aJIKeHH, Takue, Kak TepIleHH, aJIKUHH,
CIMPTH, aJIbOeT O, Taxkue, Kak oOdopmMaJbOerum, auneTagbOnerun u
relTaHallb, KeTOHE, IIPOCTHE DSOUPE, TakMe, KakK TIJIMKOJIEBEHE DSOUPH,
apoMaTHUUecKMe YIJIEBOOOPONE, TakMe, Kak OeH30JI ¥ TOJYyOJ, WK
TaJIOTeHVUPOBaHHEE  YITUIEBOIOOPOIH, Takue, Kak TeTpaxJIOpsTUJIeH U
OUXJIOPOEeH30JI. VOC [IPUCYTCTBYIOT B OOJILIIMHCTBE Kpacoxk,
CTPOUTEJILHEX MaTepMralJiloB, PpacTBOpUTeJiel, IOeTepTleHTOB ¥ TOILIMBe, a
TaKXe B CMOJIax, JlakaxX WM KJefAX, MWCIOJb3YyKIUXCA IJ4d MeOeJau WK
DIIEKTPUUECKUX OPpUOOPOB, WM Xe B CHUT'apeTHOM »OeMe. 3T VOC
BCTpeUamnTCca B OKpyXaKleM BO3Oyxe 3OaHUU U, Oaxe ecJM UX
KOJIMUECTBO KaXeTCsa MaJlkM, OHM B IOJIOBPEeMeHHOWM IIepCleKTUBE MOTYT
[IPUUMHATH HENPUATHOCTHU JIIOI M, KOTOPHE nonoBeprawnTcA X
BO3IOeNCTBHUIO, M Oaxe MOTYT IIPUUMHMTL Bpel UX  3O0POBLD. B
YaCTHOCTHM, HeKoTophe VOC MOTYT BHS3HBATH aJJIEPTUUECKME pPeakluy,
OpoBJeMbEl ¢ OHXaHMeM, TOWHOTY WM TOJIOBHYK OOJb.

B mocisenHve TOOH KOJIMUeCTBO VOC, MCIOYCKaeMBIX BHIEeYKa3aHHBEMA
MaTepMrajiaMM, SHAUMTEJIbHO CHUM3MJIOCH B pe3yJbTaTe 0oJjiee CTPOIuUX

perJlaMeHTOB. OmHako aJIbTEPHATMBHEE MaTepHMalJle, BEIOEJIAKINME MaJlo



I coBCceM He BEHIIOEJIAKINME vOoC, J4acTo MenT DoJiee BEICOKYIO
CTOMMOCTEL U OoJiee HU3KHUE YPOBHM KadeCTEa.

[MapalieJIbHO YCUIIMAM, TPEeIlNpUHATHM OJIS KOHTpOJIA sMuccum VOC,

OBLIIN paspaboTaHu CpencTea, KOTOPHE IIO3BOJILT YMEHBLIIUTEL
KoJimuecTRrO VOC B OoKpyXawleM BoO3Oyxe. Tak, [IpenycMaTpmuBaJioChk
BBOIMTDL ancopOeHTH, Takue, Kak AKTUBUPOBAHHEIMN YI'OJIb, B

CTPOUTEJILHEE MaTepMalibl.
I'mMrcokapToH IpedcTaBJIgeT coBOoM IIJIMTY, COIHepXallyl CJIOM I'MIICa
MeXxny IOByMS — OOJMIIOBOUHBIMM  JIMCTaMM, OOBIUHO  BHIIOJIHEHHEIMU U3
KapToHa. B IIPOMBIJIEHHOCTM IIPOLECC M3TOTOBRJIEHMS TI'MIICOKAPTOHA
BRJIOUAET TPM OCHOBHHE CTamuu: OGopMOBaHME, TBepleHMe U Ccymka. Ha
cramuy  (opMOBaHMSA TMUIICOKAPTOHA B MellaJIke HEeIIPEepHBHO TOTOBAT
3aMec, MUCXOoIa M3 TUIca, BOIOE UM OPYIUMX OCOOHX KOMIIOHEHTOB MOJIf
peryaImMpoBaHua CBOMCTB 3aMeca /WM TOTOBOTO MNpPOAyKTa. V3BeCTHO,
B UYACTHOCTM, O nobaBJieHUM IIeHooOpa3oBaTeJleV WMIM HeloCPpeICTBEeHHO
IIeHB OJIS CHMWXeHUS IIJIOTHOCTM THUIICOKApTOoHAa. 3aTeM 3aMec HelpepHBHO
BEJIMBAT Ha IIepPBEM 0BJIMIIOBOUHEIM JMCT, yBJIeKaeMul JIeHTOM
KOHBeMepa K SKCTPYIEPY, UTOOBL obpa3oBaTh [LJINTY . Ilocae
CKJIAOHBaAHMA KpaeB IIepPBOT0  OBJMIOBOYHOTO JMCTa B SKCTPYIEp
BBOOMTCS BTOPOM OOGJMLOBOUHEIM JIMCT. DJKCTPYIOEeP pacKaTHBaeT BTOPOM
OBIMLIOBOUHEIM JIMCT IIO 3aMecy, CIJlaXMBaeT IIOBEPXHOCTM M YMEHbIIaeT
TOJIIMHY THICOKAPTOHA IO XeJJaeMOT'O SHaueHMS. JM3BeCTHO TakKxke, UTO
OJIS VIIYUIIeHMS MeXaHMUeCKMX CBOMCTB I'MIICOKAPTOHA Ha OOHOM CTOPOHEe
u, GarkyJbLTAaTMBHO, Ha Kpadgx IMUICOKapTOoHa, O(opMUMPYIT CJoM mu3 BoJiee
IJIOTHOTO THuIca. IJsS 2TOTO IIePBHIM CJoM u3 0o0Jiee IJIOTHOTO 3aMeca,
MBBECTHEM KaK HaKaTHHEM CJIOV, BHEUIMBAKT CBepxXy U (OPMUPYIT Ha
IepBOM OBJIMUIIOBOUHOM JIMCTE, OO PAa3JIMBKM OCHOBHOI'O 3aMeca, KOTOPHIM
nosnHee oOpal’yeT BTOPOM CJIOVM, M3BECTHHIM Kak OCHOBa TMIICOKApPTOHA.
AKTMBUPOBAHHEI YIOJbL OUEHBL CJIOKHO IIPMMEHATE B IPOMBIIJIEHHOM
MacmTate, B UYACTHOCTM, M3-3a €TI0 BHCOKOM YIOeJLHOM IIOBEPXHOCTU U
ero TUOPOOOOHOM MHNPUPOIE. [IPOOJIEMEl TEeXHOJIOTMUYHOCTM, CBS3aHHEE C
BBeOEeHMEM AKTUMBUPOBAHHOTO YIJIS B IMICOKAPTOH, MMEKOT, KpOMe TOoTOo,
OOBOJILHO 3BHAUMTEJILHEE IIOCJEeICTBMS C TOUKM 3PeHMS CBOMCTBEB MU
KavecTBa IIOJIyYaeMOoI'0 TMIICOKapTOHa. B YacTHOCTHM, OOMPMa-3aaBUTEJIb
HEeOXMIAHHO OOHAPYyXMJIa, YTO AaKTMBUPOBAHHHIN YIOJbB, B UYaCTHOCTMH,

HOpOLHKOO@paSHBHZ aKTMBMpOBaHHBIﬁ YI'OJIb, IIpellaATCTBYyEeT OelMCTBUIO



neHOOOpa30OBaTEJIEN, UTO MOXEeT HeXeJlaTeJIbHEM 00pasoM IIOBHCUTH
IIJIOTHOCTB TUIICOKAPTOHA. Kpowme TOTO, AKTUBUPOBAHHEIN YTOJIb
pachopenesigeTrcd B  3aMecax HeOIOHOPOIHO, UTO MOXEeT CcOo3IaBaTh
OpobJeMbsl OJIA KOHTPOJIA KOJMUECTBAa BBOIOVMMOTO AaAKTUBMPOBAHHOTO YIUIA
M HeTaTMBHO BJMATE Ha 500eKTUBHOCTEL IIJIMT B OTHOUWEHUM aIcopdlumnu
VOC. Hacrosdamee n300peTeHNre nopenjaraetT crioco® [IoJIyuyeHmud
TUIICOKAPTOHA, KOTOPHM II03BOJIAET MNPeOonoJieTh II0 MeHbIleM Mepe OIOHY
M3 CJOXHOCTEeM, BO3HMKAKIMX BCJEICTBME BBeIeHMS aKTUBUPOBAHHOTO
YIUIA Ha IIPOMHILJIEHHOM MacumTabe.

TakuM obOpaszoM, B OOHOM AacCIleKTe HacTodlee M300peTeHue
OTHOCUTCHA K CIOCO0Y IMNOJyUYeHMHA TUICOKAPTOHHEX ILJIUT, COIOepXalx
OCHOBY TIJINTEL n HaKaTHBM cJion, npuyueM IIOPOMKOOOpa3HEM
AKTUBMPOBAHHEIN  YyT'OJIb BBOIOAT B 3amMec, npenHasHAaUeHHBM  OJIA
obpasopaHmAa HakaTHOTO cJo4d, a 3aMec, npenHasHaUYeHHBM  IJIA
oBpa30BaHMiad OCHOBEL IIJIMTE, HE COIOEPXUT aKTUBUPOBAHHOTO YyIJid. I3TO
CBS3aHO TeM, UYTO 3aMec, I[IpelHas3HAaUYeHHEM IJig o00pa30BaHMSA OCHOBH
[LJIUTEL, ABJIAETCA  I[IE€HUCTEHM, UTOOH CHM3UTL BeC TIUIICOKapTOHA.
BremeHMre aKTUBUPOBAHHOTO YIJIA B 5STOT 3aMeC UMeJio Ov 3ddexkToM
paspylleHue DTOM IIeHH. B CBOK ouepelb, HaKaTHHM CJOM MMeeT ©OoJiee
BEICOKYK IIJIOTHOCTE, UYeM OCHOBa ILJIMTH. IIO3TOMY IIPUCYTCTBME IIEHH B
3aMece, IpenHa3HaYeHHOM ojiga oBpaszoBaHUdg HakKaTHOTO cJIo4,
HexejlaTeJIbHO. CJIemoBaTeJIbLHO, BBeIeHMe aKTUMBMPOBAHHOTO YIJIS B
3amMec, npelHas3HaUeHHEM 1OJ9 ofpa30BaHMA  HakKaTHOTO  CJIO4, He
BEISOBET HeXeJIaTeJIbHOT'O I[IOBHIIEHMSA Beca I'UIICOKaApTOHa. HalpoTuUs,
IeHoTacsAmee OeMCTBMe aKTUBUPOBAHHOTO YIJIS MOXHO C  BHIOOOMU
MCIIOJIE30BaTE  OJIA  yIaJleHMd  I[IeHH, BO3MOXHO IPUCYTCTBYIEN B
3aMece, IIpenHa3HaUEeHHOM OJIS HaKaTHOTO CJiod.

TakuM o6pas30oM, HacTodmee M300peTeHrMe OTHOCUTCHA K CIOCoBy
IOJIYUEeHMA TUICOKAPTOHHEX ILJIMT, COIOepXalMx aKTUBUPOBAHHHM YIOJbL,
opuueM yKal3aHHBM clIocod BKJOUAET:

- IPUTOTORJIEHUE OCHOBHOTO 3aMeca, He comepxamero
AKTUBMPOBAHHOTO YyTIJIA,

- IPUTOTORJIEHUE BCIIOMOTATEeJIbHOTO 3aMeca, comepXxamero
IIOPOMKOOOPA3HEM aKTUBUPOBAHHEIM YTOJb,

— I[IOOTOTOBKY IIepBOTO OOJMIIOBOUYHOTO JIMCTA,

— BRBUIMBaHVEe BCIIOMOTI'aTe&JIBHOIT'O 3aMeCa Ha HepBBIﬁ OBJIMIIOBOYUHEIM



JMUCT, TIPM DSTOM VYVKa3aHHHM BCIOMOTAaTeJIbHEM 3aMec obpasyeT IIepBHU
CJIOM THIICa,

- BLUIMBaHME OCHOBHOTO 3aMeca Ha IIepBHM CJOM, IIpU STOM
YKasaHHEM OCHOBHOM 3aMec obOpasyeT BTOPOM CJIOW TI'MIICa,

- pasMeleHre BTOPOTro OOJIMIIOBOYHOTO JIMCTa Ha YKa3aHHHX
IIepBOM ¥ BTOPOM CJIOSAX U

- bopmMMpOBaHME TUIICOKAPTOHA;

opuyeM IepBHM CJIOM uMeeT ©0o0Jiee BHCOKYK IIJIOTHOCTL, UWeM
BTOpO¥ cJor. Tak KakK TIepBHEM CJOM sABJsSeTca ©OoJiee ILJIOTHEM, UeM
BTOPOM CJIOM, TIOHATHO, UYTO BCIOMOTATEJIbHHM 3aMecC TakKXe MMeeT
foJjiee BHCOKYK ILJIOTHOCTL, UYeM OCHOBHOM 3amMec. JpyI'MMM CJIOBaMM,
BCIIOMOTAaTeJIbHHM 3aMec ABJIAeTCS MeHee IIeHMCTEM, UYeM OCHOBHOM
3aMec. [JIs BSTOI'O OCHOBHOM 3aMec COIOepXuT IeHooOpasoBaTelb.
[leHooOpas3oBaTe]Jib OOHUHO BBOISAT B OCHOBHOM 3aMec B OGopMe IIeHH,
IIOJIYUEeHHOM M3 BOOH U TIeHooOpazoBaTesigs. OCHOBHOM 3aMecC TUIMYHO
comepxuT oT 2 no 10 uyacTeM TIeHH, IIOJYUYeHHOM ¥3 CMeCu BOOE U
neHoo®paszoraTensa. I[IJIOTHOCTBL BCIOMOT'aTEJIBHOTO 3aMeca OO0OBUYHO IIO
MeHbIe Mepe Ha 5% OoJblle, OPedlIoOUTHUTEJILHO MakcumMyM Ha 40%
foJiblle IIJIOTHOCTM OCHOBHOI'O 3aMeca, HalpuMep, Ha 15-25% 0OoJble
IIJIOTHOCTM  OCHOBHOTO 3amMeca. OCHOBHOM  3aMeCc  TUIMYHO  MKMEeT
mJjorHoctr oT 0,6 @mo 1,5, npepmnourmureJrHo ot 0,8 mo 1,3.
BcronoMoraTeJIbHEI 3aMec TUIMUHO MMeeT IJIoOTHocTs, oT 1,0 mo 2,3,
npenmnouTrmTesibHO oT 1,3 mo 2,0.

TepMmmH "1muHnc" B KOHTEKCTe HaCTOoAmMeIro Mu300peTeHUs O3HadaerT,

Kar IJIpaBMJIO, KakK CXBaTUBIIMUNICS rmric, TO €eCTb IOUurrmmpatT Cyﬂb(l)aTa

KaJlbLMng (CasS04.2H,0), Tak ¥ HeCcxXBaTUBIIMMCS  IT'MIIC, TO eCThb
noJyruapaT cyJbdaTa kKaablma (CaS0,.*H,0) . BrpaxeHure "rmurncoxapToH"
OB3HavaeT, HalpuMep, TOTOBHIM NIPOOyKT, 00pasoBaHHEMN n3

CXBaTUBIIETOCSA TMIICA, HO TaKXe THICOKApPTOH B XOIe TIIOJydeHUsd,
KOT'ODa TMIIC €ele He IOJHOCThK cCcxXBaTujicd. OIHaAakKO B HeKOTOPHX
caydyaax TepMuMH "rmunc" cijemyeT IIOHMMATh B €TI0 CTPOI'OM 3HAaUeHUH,
TO eCcTh O0O0O03HauvaKlMUi [DOJyTMUIpaT cyJlbdaTa KajlblMsga. OI9To ABJILeTcd
OUEeBUIOHEM, HallpMMep, kKoIga TepMuH "rmunc" MCHOOJB3YyeTCcd B CBHA3U C
VCXOOHEM MaTepHraJioM IJIS [IPUITOTOBJIEHMS 3aMeCOB. AHAJIOTMUYHO, KOTI'Ia
TOBOPUTCA O KOJMUEeCTBe B pacueTe Ha CyxXOM Bec TwMIca, I[O&O

IIOCJIeIHVM MMeeTCsS B BMIY IMIC B ero dopMe IIOJyIMIOpaTa cyJbdara



KaJblMUg.

I'mncoxkapToH OBOBIUHO uMeeT TOJIIVHY oT 0 jife) 25 MM,
npernouyTuTesbHO OT 10 mo 15 mMm. IlepBHIMM CJIOM THUIICA OpelCcTaBJIAeT
coboM  HaKaTHHM CJIOM . BTopo  cJoM TIuIca ofpa3yer OCHOBY
TUIICOKApTOHa. "HakaTHEM CJIOM" B KOHTEKCTEe HAaCTOAMETO M300peTeHUd
0O3HavaeT CJOM TuIICa MaJio¥M  TOJIMMHE, uMelmui ©6oJiee  BHEHCOKYIO
IJIOTHOCTL, UYeM CJioM, of0pasylnmui OCHOBY THMICOkKapToHa. "OcHoBa"
TUIICOKAPTOHA B KOHTEKCTe HacToAmero u300peTeHMsa O3HauaeT CJIon
TUIICa, TOJIMMHA KOTOpOoTOo OOoJblle WIM paBHa IOJOBMHE  TOJIMHE
TUIICOKAPTOHA. I[IepBHM CJIOM TMUIICa TUIMYHO MMeeT TOJIIMHY MeHbime 4
MM, Hamnpumep, orT 0,1 mo 4 MM, OpegnmnouTmTeJibHO oT 0,8 1o 3 MM.
BTopol cJo¥ TIuICa TUIMYHO MMeeT TOJIIMHY OoT 6 1mo 25 MM,
OopednouTureyibHO oT 10 mo 15 mMm. I[IJIOTHOCTE [IepBOTO CJIOA THUIICa
OBOHUHO II0 MeHblled Mepe Ha 5%, [IpeONouTUTEeJILHO He 0OoJiee UYeM Ha
40% OoJiplle ILJIOTHOCTM BTOPOTO CJIOL, HalpuMmep, Ha 15-25% OoJbme
IIJIOTHOCTM BTOPOTO CJOA. IIepBHEM CJIOM TUIMYHO MMeeT ILJIOTHOCTL OT
0,8 mo 1,5, npemnoururenbHo oT 1,0 mo 1,2. BToOpo¥ CJOM TUIMUHO
uMeeT I1JioTHocTk oT 0,4 mo 1,5, npemnourureysHo oT 0,6 mo 1,0. B
HacToAleM n300peTeHnn [IJIOTHOCTE OCHOBEI onpemnejieHa Kak
OTHOCHUTEJIbHAag, TO eCTb Kak OTHOMeHMe IJIOTHOCTHM YKa3aHHOM OCHOBE
K I[JIOTHOCTM BOIH, IPMUHATONM paBHOM 1000 xr/m>.

AKTUBUPOBaHHLIM YT'OJIb B COOTBETCTBUKU c HaCTO MMM
nzobpeTeHreM SBJISETCI IIOPOMKOOOPABHEM aKTUBUPOBAHHEM YIJIeM. O3TO
CBA3aHo c TeM, uTo opu OOVHAKOBOM  YyIOEJLHOV  IIOBEPXHOCTU
IIOPOMKOODpa3HEIM YT'OJIb MeeT BoJiee BHICOKYIO 20beKTUBHOCTD
abcopbumm VOC, uUeM TI'PaHyJIMPOBAHHEM aKTUBUPOBAHHHIY VYVIOJbL, KOTIa
OHM BBeIeHHE B TIMICOKapToH. KpoMe ToOro, XOTHA TPaHyJUPOBaHHHM
AKTMBMPOBAHHEI YIOJb MMeeT 0OoJiee HUIKMM IHeHoTacdamum 20bexkT, ueM
[IOPOMKOODPA3HEM  aKTUBUPOBAHHEM  YTOJb, ¥ [IO3BOJIAET IIOJYUUTH
TUIICOKAPTOH YVIOBJIETBOPUTEJILHOM IJIOTHOCTH, BBeIeHUe
TPaHyJMPOBAHHOTO AaKTHMBUPOBAHHOTO YIJIS B OCHOBY IJIMTH He BHITOOHO.
Kax HeoxMIaHHO OOHapyXxWia ©¢MpMa-3agBUTEJIL, 2STO CBA3aHO C  TeM,
UTO KOT'Da AaKTUMBUPOBAHHHM yYTOJIb BBOIOAT B HaKaTHHM CJIOM B
IIOPOMKOBOM bopme, MOXHO 3HAUUTEJILHO YMEeHBIIUTDH KOJIMUECTRBO
AKTMBMPOBAHHOTO VYIJIA B TUICOKapTOHe, OIHOBPeMeHHO 3HauMuMTeJILHO

yiayumasa 500eKTMBHOCTE ILJIMTH B OTHOIIeHUMM ILoTJiomeHmusa VOC. Korma B



HacToAmeM M300peTeHUM  yIOMMHaeTCHd, yTO 3aMec MM @ CJIOM  He
COOEepPXUT aKTUBMPOBAHHOTO YIJIL, STO O3HauvaeT, UYUTO 3aMec WM CJIOM
He coIepXaT aKTUMBUPOBAHHOTO yIJa B Jiodbon ero ¢opmMe, B UACTHOCTH,
IOpPOmKOOBpa3HOM NI TpPaHyJIMPOBaHHOM . [MopomkooBpa3HEM
AKTUBUMPOBAHHEM YTOJE COIJIACHO M300peTeHMI0 TUIIMUYHO HUMeeT CpPpemHUM
pasMep yacTtui, oT 1 pmo 100 MkM, nOpennodruresbHO oT 10 mo 50 MKM.
CpeIHMM pasMep YacTHUll M3MEePSAT C IIOMOILI BO3IOYXOCTPYMHOTO CUTAa
corJlacHO cTaHmapTy ASTM-D-5158-9.3 "CraHmapTHEII METOH MCIRTAaHUA
OJIS ONperejleHMsS pasMepa YacTHI] HOpOIKOo0Opaz’zHOI'0 aKTUBUPOBAHHOIO
VIJIS HOYTEM HOPOCEMBAHMSA HA BO3AYXOCTpYMHOM amnmnapate’”. TUINYHO OH
MeeT YIOeJIbLHYID [IOBEPXHOCTD 10 MeHbIIeMn Mepe 100 M?/ T,
NPenIouTUTEeNIbHO I[IO MeHbmel Mepe 250 M?/1, OoJjiee MNPenlouyTUTENILHO
o MeHbmelr Mepe 500 M?°/r m pmo 1500 M?/1, maxke mo 2000 M%2/T u maxe
mo 2500 M?/r. VYmesbHas I[IOBEPXHOCTL WM3MepeHa IIo MeTony B3T c
a30TOM, B COOTBETCTBMM CO CTaHmapToM ISO 9277:2010.
BcrioMoTaTeJIbHEM 3aMec TUIMYHO colepxuT oT 0,1 nmo 10 Bec.%,
IpPenrnoYyTUTEJILHO oT 0,5 oo 3 BeC.% IIOPOMKOOOPa3HOTO
AKTUBMPOBAHHOTO  yIJIA. BcrioMoTaTeJIbHEM — 3aMec  [OPenlouTUTeJIbHO
COOEPXMUT aKTUBUPOBAHHEI YIOJIbE TOJBKO B IIOPOMKOOOpas3HOM ¢opMe. B
YaCcTHOCTM, BCIOMOTATEJILHEM 3aMec IOPelOloUuTUTEeJIbHO He COIOEPXUT
TPaHYJMPOBAHHOTO aKTUBUPOBAHHOTO YIJIS. B OIHOM UYaCTHOM BapuaHTe
OCYMeCTBIJICHUS IPUTOTOBJIEHNUE BCIIOMOTATEJIbLHOTO 3amMeca
IpenrnouTUTeJILHO BRJIIOUAET IPUITOTORJIEHUE IpeMuKca nus3
[IOPOMKOOOPA3HOTO AaKTUBUPOBAHHOTO YIVIS M IJlacTU(MKaTOpa B BOIe U
nodamBJieHMe YKal3aHHOTO IIpeMMKca B 3amMec. 3TO CBS3aHO C TeM, uTo,
Kak oOHapyxuIla brpMa-3asaBUTEJb, IpeMrKC IIOPOMKOOBPAa3HOTO
AKTHUBUPOBAHHOTO yIIia c JIaCTUOUKATOPOM  IIO3BOJIAET [IOJIYUUTD
OOCTATOUHO CTabMJIbHYID CYCIeH3MI0, UTO OaeT BO3MOXHOCTL HaIJexallyM
obpasoM  IOO3UPOBATDH AKTUBUPOBAHHEIM yToJib, B YacTHOCTHU, B
HelpepHBHHX IPOMBNIJIEHHHX IIpolleccax, M IOCTUUL 0oJiee OIHOPOIHOTO
pacrnpenejyieHMsa IIOoCJeIHeTo B IIOJYUYeHHOM 3aMece U, CJledoBaTeJIbHO, B
IPOMBBEeOEeHHEX I'MIICOKAPTOHHHX IIJIMTax. IIPpeMUKC TUIMUYHO COIOEPXUT OT
1 no 25 Bec.%, NOPEeOnouyTUTENBEHO OT 5 mo 15 Bec.3% MOpomKoOBpa3HOTO
AKTUBMPOBAHHOTO YyIJIg. TUIMUHO OH COIOEPXMT 10 MeHbmeln Mepe 0,01,
npenmnourmuresibHOo oT 0,05 mo 5 m OoJjee mnpennoutruTesbHO oT 0,1 mo 3

BeC.% mjacTupmuraTopa. [InacTudmUKaTop  MOXET OHITE BHIOPAH, B



YaCTHOCTNM, nus HOHMK&p@OKCMJ’IaTOB, B YaCTHOCTMNM, IIPOCTEIX 9(1)I/IpOB

OJIMKapOOKCMIIA THEX , CYJIb OMPOBAaHHEIX IOJIMHA®TAJIVHOB (comm
CYJIbE OMPOBAHHEIX IIPOOYKTOB NOJIMKOHIOEeHCaln HadTaarHa "
bopmanbmermuna) , JIMTHOCYJILHOHATOB, CYJIbQUPOBAHHEIX MeJIaMMHOBEIX

CMOJI (COJIM CyJIBbOMPOBAHHEX IIPOOYKTOB IIOJMKOHIEHCALUNX MeJlaMMHa WU
bopmMmasibmermnoa) u [oJMakpmiIaTos, OOBIUHO NPUMEH SIUX C S B
NPOM3BOIOCTBEe IMUIICOKaApPTOHa. B KaueCcTBe IIPUMEPOB ILJIaCTUOUKATOPOB
MOXHO  YIIOMSAHYTEH IIacTudmUKaTOPH, BHIIYCKaeMele B I[IpoIaxy  IIono
HauMeHoBaHMeM Glenium® ¢upmort BASF, non HauMeHoBaHMeM Flube®
bupmomt Bozzetto, mnom HaumMmeHoBaHuMeM Chrysofluid® ¢upmoir Chryso,
mon HauMeHoBaHueM Viscocrete® o¢mupmonr Sika, ©om HaMMeHOBaHMEM

Melment® odupmort BASF miam Xe 1on HauMeHoBaumeM Mapefluid® odmpmon
Mapei. InmacTudukaTop NOPEOIOUTUTEJIEHO BHOpPaH M3 CYJIbOUPOBAHHBEX
NoNMHa®TalmMHOB ¥ CYJBOMPOBAHHEX  MejlaMMHOOPpMaJlb OEeTMIHEX  CMOJI,
foJiee MNPenloUTUTEJIBHO M3 CYJbQUPOBAHHEX NOJIMHAQTAJIMHOB.

OCHOBHOM 3aMeC THUIMYHO comepxuT, Ha 100 BeCOBHX UYacTeM
runca:

- or 50 mo 200 yacTeM BOIH,

- or 2 pmo 10 wuyacTelM IeHH, IIOJYYEeHHOM M3 CMeCHM BOIH U
neHoofpas30oBaTelNsa,  HallpUMep, aJIKWJICyJibdaTa, bakyJBTaTMBHO Kak
CMeChb C aJIKWI20upcCyJibdaToM, U

- or 0,1 mo 1 4YacTu YCKOPUTeJIA CXBaTHBaHMA, HaIPUMEDP,
rMopaTa cyJbdaTa KajlbUUMsa MM CyJibdaTa Kajud.

OCHOBHOM 3aMec MOXeT BKJIOUATL TexXHOJoTMUYeckre IoOaBKHU,
KOTOPHE TIO3BOJANT KOPPEKTHMPOBATEH CBOMCTBa 3aMecoB, a TakKxe
opyIre OyHKUMOHAJIBEHEIE AaTl'€HTH, KOTOPHE II03BOJIART MOOUOUMUIMPOBATH
CBOMCTBa TOTOBOTO TMIICOKapTOHa. TexHoJoTUMUecKkue HoOaBKM, XOPOIO
M3BECTHEE CHelMaJucTy B IaHHOM of6jJacTy, MOTYT BKJIOYATL, B
YacTHOCTHM, InobaBkM, yJydllaolue aIl'e3Mil, 3aMelJIUMTeJI CxXBaThHBaHUA,
YCKOPUTEJN CXBaTHBaHUSA, ILJ1aCcTUOUKaTOPH VI 3aTyCTUTEJIN .
OyHKUMOHAJIEHEIE al'@HTH, TaKXe XOpOWIO M3BEeCTHHE CIeluaJlMCTy, MOIyT
NnpencTaBJgaTh cobom OMOLIMIEL, TUIPodOOU3aTOPEHL, OT'He3allMTHEE
COCTaBH WM YCUIMBakmMe HaOOJHUTeJ M. HaopuMmep, OCHOBHOM 3aMec
MOXET COoHmepXaThb OOUH WM O00Jilee M3 CJEeOYyIUX KOMIIOHEHTOB:

- or 0,1 mo 15 uwacrem poBaBKM, YyJydllapmey aIl'e3Mio, Kak,



HaopuMep, IOJIMBUHMIIALIETAT, IIOJIMBUHWIIOBEIM  CIIUPT, Kpaxmall, B
YacTHOCTH, npenBapuTesIbLHO 06paboTaHHHM KUCJIOTOM W
NIeNTU3VPOBAHHEM, IEeKCTPUH WM pPacTUTeJbHasd MyKa, B UYaCcTHOCTH,
ONmeHVWYHasa MIXM KYKYypy3Hasd MykKa,

- or 0,001 mo 10 uyacTel OmoumMOa, Kak, HalIpuMep, kapbamMaTH,
TakmMe kKak 3-¥Vomomnpon-2-mH-1-mjg OyTuiakapbamMaT, WMIM  KOMILJIeKCH
IVMPOTHUOHA,

- oT 0,1 oo 10 yacrTen 1o MeHbIIen Mepe OIOHOTO
rugpodpobuzaTopa, HaIpMMeEp, CUIJIOKCaHa, IIOJMCUMIIOKCaHa MJIIM BOCKAa;

- or 0,1 mo 20 yacTel O MeHBIeM Mepe OINHOTO OTHEe3alMTHOTO
cocTaBa, Kak, HalpMMEp, BepMMKYJIUMT, OKCHUI KPEeMHMS, B UYaCTHOCTH,
MMKPOHHOTO pasMepa, WIM TJIMHa; W/WUian

- or 0,1 mo 20 yacTeM IO MeHbIIEV Mepe OIOHOTO YCUJIMBAKIMETO
HaIOJIHUTEJA, KakK, HallpuMep, [IOJIMMEpPHBEIE BOJIOKHA, MHMHepaJlbHEE
BOJIOKHa&, B YacCTHOCTM, CTEKJIOBOJIOKHA, WJIM PaCTUTEJIbHHE BOJIOKHA.

CocTaB BCIOMOTATEJBHOTO 3aMeca TakoM Xe, Kak OIMCAaHO BHIIE
IOJII OCHOBHOTO 3aMeca, 3a MCKIIOUEHMEM TOT'O, UYTO OH HE COIOEPXUT
IIeHBE, HO COIOEPXMUT I[IOPOMKOOBPas3HEM aKTUBUPOBAHHEM YITOJb, Kak
omnmcaHo Bbme. OCHOBHOM 3aMeC UM BCIOMOTATEJILHHEM 3aMec MOTYT OHTH
IPUTOTOBJIEHE HE3aBMCUMMO. B sTOM cJlydae BO BCIOMOTATEJILHEM 3aMec
IpM ero OPUIOTOBJIEHUM He nofaBJLT IIeHy. OIDHAKO BCIOMOTAaTeJIbHEM
3aMec I[OpenllouTUTeJIbHO IIoJydalnT M3 OCHOBHOTO 3aMeca. B »ToM
clydyae oOoTOMpanT dYacTk OCHOBHOTO 3aMeca, U IIeHy HeoOXOoIVMO
pPazpylnuTh, UYTOOH IIOJIYUMTL BCIOMOTATEJIbHHEM 3aMec. 9TO CBSI3aHO C
TeM, UYTO BCIOMOTATEJILHEM 3aMec OOJIKeH OBTL MeHee IIeHMUCTBEM, UeM
OCHOBHOM 3aMec, [IpPedloUTUTEJIbHO, HelleHMUCTHEM, UYUTOOH MOXHO OBLIO
00pasoBaTh HaKaTHBM CJIOM, KOTOPHM IIJIOTHee, UYeM OCHOBa IIJIMTH.
UToOH pal3pymUTh IIeHy, IIPUCYTCTBYIIYID B OCHOBHOM 3aMece, B Hee
OBBIUHO TpebyeTcH 0OOaBUTH [IeHOTaCUTEJb . OnmHakKo Crioco® 1o
HacToAmeMy M300peTeHMId I[IO3BOJISET BOCIIOJIBL30BATHLCA IIeHOT'acCAMUMHA
CBOMCTBaMM IIOPOWKOOBpa3HOTO aKTUMBUPOBAHHOTO VYVIJIA, CHWXAd IIpHU
5TOM KOJMUECTBO HeOoOXOOMMOTO IeHOTacuTeJiss, U Jaxe II03BoJgeT
oBOMTHCDH Des nobaBJIeHUA KaKUx—Jimbo IIeHoTracureJien, TIOMMMO
IIOPOMKOOBPAa3HOTO AKTHUBUPOBAHHOTO yTJIsA, B TIOPLIMIO OCHOBHOTO
3aMeca, B34ATYyID, UYTOOH IIPUITOTOBUTEL BCIOMOTAaTeJbHHM 3aMec. Tak, B

OOHOM YaCTHOM BapMaHTe OCYIEeCTBJIEHUSA CIOCOD COTJIaCHO HacTodglleMy



n300peTeHUI BKJIKUAET:

- IPUTOTOBJIEHUE OCHOBHOTO 3aMeca, He coIepXamero
aKTUBUPOBAHHOTO YTIJIA,

- oTOOp YacTM OCHOBHOTO 3aMeca,

- nobarBJieHUEe IIOPOMKOOBPas3HOTO AKTUBUPOBAHHOTO NaRN o B
OTOBOPaHHYD inle)elinzie) OCHOBHOTO 3amMeca, UTOOH TIOJIYUUThH
BCIOMOTATeJILHHY 3aMec,

- HOOTOTOBKY IIepPBOTO OOIMLIOBOUYHOTO JIMCTA,

- BHUIMBAaHME BCIOMOT'AaTeJILHOTO 3aMeca Ha IIepBHEM OOJMIIOBOUHEIM
JUCT, TIPM ©STOM YyKa3aHHEM BCIOMOTATeJIbHEIM 3aMeCc ofpasyeT IIepBHM
cJIoM THuIICa,

- BBUIMBaHMe OCHOBHOTO 3aMeca IIOBepX IIepBOTO CJIOA, IIpM BTOM
YKa3aHHBEM OCHOBHOM 3amec ofpa3yeT BTOPOM CJIOM I'MIIca,

- pas3MelleHMe BTOPOTr0 OOJMILIOBOYHOI'O JIMCTa Ha YyKa3aHHOM
IIepBOM M BTOPOM CJIOSX U

- dopMMpOBaHMe TUIICOKaApPTOHA,

IpuyeM TIIePBEM CJIOM MMeeT 0o0Jiee BHEHCOKY ILJIOTHOCTL, UYeM
BTOPOM CJIOM. I[IpennouTUTEeJIbHO, UTOOB I[IOJYUMUTH BCIIOMOT'ATEJIbHBI
3aMec, B OToOpaHHYK IIOpLMI OCHOBHOTO 3aMeca He gpobaBjdeTcsd
HMKaKMX I[IeHoTacUuTeJiel, KpoMe IIOpPOoMmKOoOoBpasHOTO aKTUBUPOBAHHOTO
yIJIAg.

Ha o¢mr. 1 cxeMaTHUeCKM II0Ka3aH I[IPpUMep I[IPOMBIIJIEHHOW JIMHUM,
KoTopasd IIO3BOJIAET BHelpeHHue crocoba 0o wusodpeTeHuio. OCHOBHOM
3aMec TOTOBAT B HEIPEepHBHOM peXyMe B OCHOBHOM Memalke 4. YacTb
OCHOBHOTO 3aMeca OTOupalnT M3 OCHOBHOM MemallkM 4 UM OTHPaBJIART IO
TpyOONIPOBOAOY Ha BCIOMOTATEeJIbLHYK MemaJKy 2, TIe ee CMemMBAaKT C
IIOPOMKOOBPAa3HEIM AaKTUBMPOBAHHEIM yTJUIeM, IIOJIydas BCIIOMOT'aTeJIbHHM
3aMec. IlepBEM OOJMIOBOUHEM JIMCT 1, OOHUHO oO0pal3ylmui [IepedH 0
CTOPOHY TMIICOKApPTOHA (CTOPOHY, BUIMMYID IIPM MOHTaxe ILJIUTH) ,
YBJIEKAKT JIEHTOUHHM KOHBelepoM. BCIOMOTATENbHHM 3aMeC HelpepHBHO
BEJIMBAETCA W3 BCIOMOTATEJIbHOW MeMaJKyM 2 Ha I[IepBHM OOJIMIIOBOUHEIM
aucT 1 ¥ OpeBpamaeTcd B IEePBHM ONHOPONHEM CJIOM TIOCPeICTBOM
CUCTeME BaJMKOB 3. D3TOT TIEepBHM CJIOM IacT HaKaTHHEM CJo¥. Ha
3a0aHHOM PacCCTOSHUM, KOTOpPOe IIO3BOJISAET IIEPBOMY CJIOK CXBATUTHLCHA B
DOCTAaTOUHOM Mepe, OCHOBHOM 3aMeC BHUIMBAKT W3 OCHOBHOM Memalku 4

IIOBEPX IIepBOTO CJOog. BTopol OOGIMLIOBOUHEIM JMCT 5 BBOOAT Han
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OCHOBHEIM 3aMecoM Yy OCHOBHOTO »BKCTpylepa 6. IMojjocy  rTHICa
BSKCTPYIUPYT C XeJlaeMOM TOJIIMHOM OCHOBHEIM 3D2KCTPYHOEPOM 6, KOTOPHM
pachnpemneyigeT OCHOBHOM 3aMeC Tak, UYTOOH o00pa30BaThk CJIOM, KOTOPHM
DacT OCHOBY ILIMTH. Ilocjie TpPaHCHOPTUPOBKM IIOJIOCH TMUIICa B TeuUeHUe
Ieproda BPEMeHM, IIOIOXOOAMEeTro, UYTOOH [O3BOJIUTE IMUIICY CXBaTUTLCH B
OOCTAaTOUHOM CTelleHM, IIOJIOCY TMICa pexXyT Ha XeJlaeMele pa3MepH
BpallalmyMCSa HOXOM /. 3aTeM IIJIMTH OOBUHO [IepeBopaduMBanT, UYTOOH
IpeIOoTBPaTUTh IIOBPEXIeHNUE JIN1eBOM CTOPOHEH TIJIUTH, u
TPaHCIOPTURYIT K P40y MHOTOAPYCHHX CYIMJIIOK 8, UYTOOH 3aBEeplUTh
CxXBaTHBaHME TUIICA M YIOaJUThb M3JIMIEeK BOIL, IIpeXIe UeM yllaKoBaThk U
OTHPaBUTE B CKJAOCKYK 30HY 9.

Hacrosdmee wm300peTeHMe OTHOCHUTCA TakxXe K  TUICOKaApPTOHY,
coIepxameMy I[IOPOMKOOBPAa3HEM aKTUBMPOBAHHEM YIOJL, [IOJYyUYeHHOMY
criocoBoM, Kako¥ olIpenejleH Bome. Bojlee KOHKPEeTHO, HacCToslee
nz30bpeTeHre OTHOCUTCH K TUICOKaApTOHY, ColepxXalleMy IIepBEM CJIOM
TuUrca M BTOPO¥ CJOM TUIcCa, OTJMYaKIeMycsd TeM, UYTO IIepBHM CJIOM
ABJIsseTca OoJiee IJIOTHEM, UYeM BTOPOM CJIOM; IIEPBHM CJIOM COOEPXUT
IIOPOMKOOBPas3HEM aKTUBUPOBAHHEIM YITOJbL, & BTOPOM CJIOM HEe COOEPXUT
AKTUBMPOBAHHOTO YTJIg. IMICOKAPTOH COIJIACHO U300peTeHuid OOBUHO
comepxuT oT 0,01 mo 2, npennoururesbHo oT 0,05 mo 1 Bec.% cCyx.B.
aKTUBMPOBAHHOTO YyIJIA B pacueTe Ha CyxOM Bec IMIca. B UYaCcTHOCTH,
IIepBHM CJIOM TUIMYHO colepxuT oT 0,2 mo 10 Bec.%, MNPeanouTUTEJILHO
or 1 mo 5 Bec.% Cyxoro Beca IIOpPOmMKOOOpa3HOTO aKTUMBUPOBAHHOTO
yIJIg, B pacueTe Ha CYyxXOM BeC THuICa. IIepBHM CJOM NPeAlouTHUTeNIbHO
COONEepPXUT aKTUBMPOBAHHHEM YTOJBE TOJBKO B IOPOMKOBOM ¢dopmMe. B
YaCTHOCTH, OH TIPEONOUTUTEJIEHO He COHOEPXUT TPaHyJIMPOBAHHOTO
AKTUBMPOBAHHOTO YIJIS. TOJMMHHE ¥ IIJIOTHOCTM TII€PBOTO ¥ BTOPOTO
CJIOeB MNPenrnouYTUTEJILHO TakMe, KaK ONMCAaHO BHIIE.

HacTodmee n300peTeHUe OTHOCHUTCSH Takxe K IIpUMeHeHUIO
BEHIIEONIMCAHHOTO  TUICOKaApTOHAa MOJIA CHWXKeHMS  KoJMdyecTBa VOC B
BO3OyXE BHYTPU 3IaHuM. voC OpelnouTUTEIBHO BHIOPAaHE ns3
bopmanbneruna, TekKcaHaJdg, OeH30Jla, TOJyoJla, TeTpaxJjiopaTeHa, 1,2-
nuxJjiopbeHs30Jla M yHIOeKaHa.

VzobpeTeHMe WINIOCTPUPYETCS Ha CJIedyllUxX HeOoTpaHUUMBAKIUX

npuMepax.

OpmMep 1
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STaJIoHHy© ILJMTy PO, cocTodAmyl BCero M3 OOHOTO CJIOS OCHOBH
ToJMmMMHOM 12,5 MM, IDOJydalT M3 OCHOBHOTO 3aMeca, comepxamero 100
BECOBHIX uacTel TumIIca (CaS04.%¥H,0), 75 uwacrTelr BOOH, 4 UYaCTU II€HH
(MoJlydyeHHOM M3 BOIH, coIepxamey 1 Bec.% JaypuicyJlbdaTa HaATPUA),
5 uacTem kpaxmala, 3 dYacTu IUJlacTudMKaTopa WU 0,5 uacren
YCKOPUTENA. OTM pasHbe MHTPpeIMeHTH OTBENMBAnT U IIepeMellMrBanT,
MCIOJNL3YA JIONACTHYK MellajIKy OedJIOKyJIUpyolero  THUIla, Ha 1600
00/MMH B TeueHMEe OIHOM MUHYTH, UYUTOOH I[IOJYUMTE OIHOPOIHOE TeCTO.
T'OTOBAT IIeHY XeJlaeMOM IIJIOTHOCTM M CMemMBAalT C IIOJIyYeHHHM TeCTOM
B JIOIIACTHOM Memajike Ha 250 o06/MmMH, I[oJiydas OCHOBHOM 3aMec.
[lepBEMM JIMCT KapToOHa [IOMEemaklnT B Ipecc-QopMy, HMMeRmyl pas3Meps 20x25
cM M oToymuHy 12,5 MM. OCHOBHOWM 3aMeC BHBUIMBAKT Ha IIepPBHM KapToH,
OoCcTuIras YPOBHSA TOJIIMHEL IIpecC—(QOPMEH. BTopom = JIMCT KapToHa
IoMemamnT Ha OCHOBHOM 3aMec M IOpecc-oopMy 3BaKpHBAalT, UTOOH

IIOOOEePXBATE OTaBJIEHNME Ha IIJINTY . Ilocuie OTBEPXICHNA TIJIMTEI ee

U3BJIeKAT U3 IIpecc—OopME M CymaT B CymMJIbHOM neuu npu 40°C B
TeueHre 24 4Yacosb.

IInuTy Pl, cocCTOfmyl BCEero M3 OIHOTO CJOS OCHOBH TOJIIMHOM
12,5 MM, noJiydamoT TakMM e crnocobom, uyuro m mamTy PO, 3a
MCKJIIOUeHMeM  TOTOo, yTo OCHOBHOM 3aMec COOEepPXUT 2,8 BeC.%

TPaHyJIMPOBAHHOTO AKTUBMPOBAHHOTO  yIJUIS (GAC), BHIOYyCKaeMoITO B

opomaxy IIOO HauMMeHOoBaHMeM Envirocarb® 207C u uMenmero YyOeJIbHYIO
noeepxHocTh 1100 M?/T u cpemHMI pasMep dYacTUL OKOJO 2,4 MM.
KonuecTBO aKTUMBUMPOBAHHOTO YIUIA B ILMTe Pl cocTaBJIgSeT IIPUMMEPHO
210 v/M2.

IInuTy P2, COCTOAMYyI BCEero M3 OIHOTO CJOS OCHOBH TOJIIMHOM
12,5 M, noJjiydamoT TakKMM Xe crnocobom, uyurTo um mamTy Pl, 3a
UCKJIOUeHMEeM TOTO, UYTO MCIOJb3YeMblM aKTUBUPOBAHHLHM YTOJbL SABJSETCH
MOpPOomMKOoOOpa3HEM aKTUMBMPOBAHHEIM  YTUIEM (PAC), BEIITY CKaEeMBIM B
opomaxy IIOoO HauMMeHoBaHMeM Pulsorb® 208CP ¥ uMeomMM YIOEJbLHYI
OBEepXHOCTEL 1200 M?/T M Cpemuuii pasMep YacTHUl OKoJOo 30 MKM.
KonuecTBO aKTMBUMPOBAHHOTO YIUIS B ILIMTe P2 CoOCTaBJAeT I[IPUMMEPHO
210 o/M°.

Ity P3, o0pasoBaHHYyK M3 OCHOBHOTO CJIOA 11,5 MM ©

HakaTHOTO CJIOg ToJmuHOM 1 MM, IIoJiydyampnT W3 OCHOBHOI'O 3aMecCa,
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MOEHTUYHOTO 3amMecy i OCHOBHOTO cJoga TIJIMTEL PO, u
BCIIOMOTATE&JILHOTO 3aMeca IJS HaKaTHOTO CJod. BcrnoMoTaTeJibHBN
3aMec TOTOBAT, nobaBJigas 35 BeC.% MMOPOMKOOBPa3HOTO

aKTMBUPOBaHHOTO yIJyigd (PAC) Pulsorb® 208CP B 3aMec, MISHTHUUHLIM
OCHOBHOMY 3aMecy. IIepBHEHM JMCT KapTOHa IoMemalnT B Opecc-dopMy,
VMemyln pas3MepH 20x25 cM m ToymmHy 12,5 MM. BcnoMoTaTeJIbHEM 3aMec
BHUIMBAOT Ha IIEepPBHY KapTOH OO OOCTWXKEHMS TOJIIMHE IPUOIM3UTEJILHO 1
MM. OCHOBHOM 3aMecC BHUIMBAKT Ha BCIOMOTATEJILHEM 3aMec, KoT'ga TOT
OOCTAaTOWHO  CXBaTUTCH, OOCTUTAas YPOBHSA  TOJIMMHE Ipecc-(QOpPMH.
BTopol JMCT KapTOHa  IIOMemalnT Ha  OCHOBHOM 3aMec U QopMmy
3aKpHBanT, UyTOOH IOOOEePXBAThE OaBJIeHUE Ha IJIUTY . [Tocie
OTBEPXIeHMS IIJIMTEL ee y3BJeKalT U3 IOpecc-QopMEl M CymaT B
cymmJbHOM  neum 1npu  40°C B TeueHme 24  UacoB. KommuecTBO
AKTUMBMPOBAHHOTO YIVIS B ILUIMTE COCTaBJIgeT OKoJio 210 T/Mm2.

[lnoTHOCTHM [mMT PO-P3 npuBemeHe B Tabiuue. InouTer Pl m P2, vy
KOTOPHEX  aKTUBUPOBAHHLM  YTOJb ObUJI BBeIeH B OCHOBY  ILJIMTHL,
OEMOHCTPUPYIOT ©O00Jiee BECOKYK ILJIOTHOCTL, UYeM »5STaJloHHasa IamuTa PO.
[lpennoJjlaraeTcs, uTo AKTUBUPOBAHHEI yT'OJIb MelmaeT oelcTBUIO
neHoo®paszoBaTelis, yTO  MUMeeT cJleICTBUMEM  pas3pyleHue IIeHH U
[IOBHIIEHME IIJIOTHOCTM THUIICOKApPTOHaA. 3TOT 300eKT o0CcoOOeHHO 3aMeTeH
IOJIsS TIJIMTEL P2, KOTOpas COIEPXUT IIOPOMKOODPA3HEM aKTUBUPOBAHHEIM
yroJib. C OpyToM CTOPOHH, ILJIMTa P3 ¥MMeeT IIJIOTHOCTL, CPaBHUMY C
[JIOTHOCTLIO 2TAaJIOHHOM IIJIUTH PO.

Tabauita 1

PO P1 P2 P3

[IJIOTHOCTB 0,72 0,76 1 0,72

TakuM oOpaszoM, UTOOH M30eXaThb HeXeJaTeJIbHOT'O  IIOBHIIEHUI
ILJIOTHOCTHU TUIICOKAPTOHA, aKTUBUPOBAaHHEMN yT'OJIb clienyer
WCIOJB30BaThE WMJIM B TpPaHyJMPOBaHHOM QopMe B OCHOBe ILJIMTH, WJIMU B
bopMe IOpoWKa B HaKaTHOM CJIOe.

OpuMep 2

InuTy A, COCTOAMyKn BCeT0o M3 OIOHOTO CJOS OCHOBH TOJIMMHON
12,5 MM ¥ coIepXallyld I'PaHyJMPOBAHHHM aKTUBMPOBAHHHEM yToJb (GAC),

noJiyyajiM TeM Xe chnocofoM, UYTo M IJIUTY Pl, 3a MCKJIOUeHUMEeM TOoTo,
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uTO 3aMec comepxall 1 Bec.% akKTMBMPOBAHHOTO YIJid, a He 2,8%.
KomuecTBO aKTUBMPOBAHHOTO YIUIS B IJIMTE COCTAaBJSAET IIpUMepHO 76
T/M?.

ImuTty B, cocToAmyn M3 OCHOBHOTO cJiod 11,5 MM M HaKaTHOTO
CJI04a TOJIMHOM 1 MM M COHOepXallyld IOPONKOOOpAas3HEM aKTUBUPOBAaHHEM
YITOJIb (PAC), mojJgydyaJM TeM Xe crnocoboMm, UTo M I1mMTy P3, 3a
VCKJIOUeHMeM TOT'O, UYTO BCIOMOTATEJNIbHHM 3aMec comepxall 1 Bec.%
aKTUBUMPOBAHHOTO YyIUId, a He 35%. KoJMuecTBO aKTUBUPOBAHHOTO YIUIA
B [UIMTE COCTaBJIAeT OKOJIO 6 I'/M?.

BareM B COOTBETCTBUA co CTaHIapTOM IS01600-24:2009
OlleHMBaJlaCk CIOCOOHOCTBE KaXOoM M3 ILJIMT yJaBiaueaTbs VOC mnOpu
TeMnepaTrType 23F%2°C ¥ OTHOCHUTeJILHOM BJjaxHocTu 50x5% Bo Bpewmd
VUCHOHTaHuAg. Ko2@dMUMeHT HaTrpy3KM ILJIUT YyCTaHaBJIMBaAJM Ha YPOBHe 1
M?/M3, CKOPOCTBL BHTeCHeHMS Bo3oyxXa 0,5 006.%/Uu ¥ KOHIUEHTpaluM
GeHsoJyla 5 MKI'/M?, ToJyoJla 36 MkID/M3, TenrTaHasnga 19 wMrrn/MmM3,
TeTpaxJjiopsTeHa 6 Mkr/m>, puxjopbeHsoja 5,5 Mrr/M® U yemekaHa 18
MKT/M’>. TIpOLIeHT CHWXKeHMS COOepXaHMSa paccMaTpuBaeMux VOC  mjsg

KaXxmooM ILJIMTH IIpuBeneH B Tabiaule 2.

Tabnuila 2
A B
Twun nu KOJIMUECTBO PAC 6 1/M?
GAC 76 1/M?
AKTUMBUPOBAHHOTO yIUIg (B HakaTaHHOM
(B OCHOBEe)
B ILJIUTE MIOKPHETUNA )
HeH30J1 50 85
TOJIYOJI 34 65
renTaHallb 54 64
TeTpaxJIopaTeH 45 76
OUXIJIOPOEH30JI 50 74
YHIOEeKaH 40 69

[Tpmn OOMHAaKOBOM yIoeJbHOM TIOBEPXHOCTHA " HeCMOTp4A Ha
3HAUUTEJNILHO OOoJibllee KOJIUUECTBO aKTUBUMPOBAHHOTO YIJIA B ILJIMUTe A,
mnrMTa B OvUla HaMHOTO OoJiee »ddexkTMBHa B yiaBauBaHum VOC. Kpowme
OpenoTBpalleHMa HeXeJIaTeJIbHOTO  I[OBHIIEHUSA  IIJIOTHOCTU  IIJIMTH (cM

IIprmMep 1) 7 BBeIcHIEe nopoumoo@paBHor'o AKTMBMPOBAHHOTI'O YIUJIA B
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HaKaTHHM CJIOM II03BOJIAET IIOBHCUTE 530PeKTMBHOCTL YyJaBJaIuBauusa VOC
IpM OIHOBPEeMeHHOM 3HaAUMTEeJIbHOM CHMXEeHMM HeOoOXOOMMOTO KOJMUeCcTBa
aKTHUBUPOBAHHOTO yIIsa 1o CpaBHeHUIO c VCIIOJIb30BaHNEM
TPaHYJMPOBAHHOTO aKTHMBUPOBAHHOTO YIJIA B OCHOBE ILJIMTH.

OpuMep 3

[IpOBOIMJIM MCIHTAHMA Ha CcTabuiar3aluuio aKTUBUPOBAHHOTO YIJIA B
BOIOHOM CYCIIEH3UM C MCIOJIL30BaHMEM pPa3JIMUHEIX I[IABOB (CpaBHUTEJLHHE
npuMeps Cl1-Ch), a Takxe ILJJacTUPMKaATOPORB, VICIOJIb3YIMUXCS B
IIPOMBBOACTRBE TUICOKAPTOHHHX IIJIUT (IPpUMEPH COTJIACHO M300peTeHU o
I1 - 1I3). FL1 wm FL2 mnOpencTaBJILRT CcoOOM ILJIacTUOMKATOPH TUIIA
CYJIBOUPOBAHHOTO MHNOJMHadTalmHa, a FL3 sABjsgeTcd ILJIacTUPMKATOPOM
THUIIa CYJIBOUPOBAHHOM  MeJlaMMHOBOM CMOJIH . [IpeMMKCE  T'OTOBWJIM,
UCIIOJIL3Y S MellaJIky C BJleKTponpuBomoMm, Ha 700 o6/MuH.

CTabUJILHOCTE CyCIeH3UM OlLIEHUBaJIU BM3YaJIbHO: IpeMMKC
IOMEMaJ B [IpO3padHyld eMKOCThL M OOCJeHOoBajii HEeBOOPYXeHHBM IJIa30oM
yepes PaBHEE IPOMEXY TKIM BpPEeMeHN. CTa®uUIJILHOCTE CyCIIeH3Un
U3MepP I, oTMeuasd BHICOTY croJiba (mMpo3payvHLM CyIIEpPHATAaHT) .
PesyJibTaTe, CBeIOeHHHEe B Tadjully 3, BHPAaXeHB B IIPOLEeHTaxX BHCOTH
BOOAHOTO cCToJiBa (MIpo3pauHHlM CylIepHaTaHT) I[I0 OTHOMEHMIO K IIOJIHOM
BEHICOTE CYCIIEeH3UM.

Tabauila 3

Cco Cl C2 C3 c4 C5 I1 I2 I3

Boma 90 90 90 90 90 90 90 90 90

PAC 10 10 10 10 10 10 10 10 10

SDS (&) - |o0,3] - - - - - - -

Tween 80 - - 2,1 - - - - - -

Triton (¥ - - - |o,08| - - - - -

DDM () - - - - 0,1 | - - - -

CHAPS (&) - - - - - 0,1 - - _

FL1 - - - - - - o6 | - -

FL2 - - - - - - - o6 -

FL3 - - - - - - - - |o,6
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OcaxmeHo

90 50 50 90 80 90 10 5 10
uepes lu
OcaxmeHo

90 90 90 90 90 90 20 10 20
uepes 1n
OcaxmeHo

90 90 90 90 90 90 20 10 20
uepes 31

(@) Stepanol EHS, mpomusBomcTBO Stepan

) Triton-X100, npoussomcTBO SPI

(¢} m-nmomeuns-f-D-Majlb TO3UL

(d) 3-[ (3-x0JIaMUOOIIPOIIMII) OMME TUJIaMMOHMO ] IPONaHCyJIbLQOoHAaT

[lacTUPMKATOPE  IIO3BOJIAET CTadbMIUM3UPOBATL  [IOPOMKOOOPAa3HEIA
AKTUBMPOBAHHEIN yTOJIb HaMHOTO OoJiee »bdekTMBHO, uUeM OOHUHEE I[IABH.
TakuM  0oBpasoM, NPUTOTOBRJIEHME  IpeMMKca U3  IIOPOIKOOOPas3HOTO
AKTUBMPOBAHHOTO YIJIS B  BOOHOM CYCIEH3MM C ILJIaCTUOUMKATOPOM
[IO3BOJIAET JIyuire KOHTPOJIMPOBATEL KOJIMUECTBO NoBaBJIEHHOTO
AKTUBMPOBAHHOTO YIJIS, B UYaCTHOCTM, B HEIPEepPHBHHX [IPOMBIIJICHHEIX
npoleccax. D2TO Takxke II03BoJiIgeT 0OoJlee OINHOPOIHOEe paclpenelnTh
AKTUBMPOBAHHEN YyTIOJIb B HaKaTHOM CJIO€ U, CcJedoBaTesIbHO, OOCTUUL
Jydme 50PeKTUBHOCTM I[JIMT B OTHONEHUM YJilaBjMBaHuA VOC u Jydmein
COTJIaCOBaHHOCTH MeXIy TUIICOKAPTOHHEMA [LJIMTaMH . HakoHel,
UCIIOJIL30BaHMe IUIacTUOUKATOPOB, YyXe MIPYMMEHAKIUXCA B IPUITOTOBJIEHUN
zamMeca, BEITOOHO  TeM, UTO MOXHO OQOMTHCH 6e3 MCIOJIb30BaHUA
DOIOJIHUTEJILHEX  BCIOMOTATeJIbHEX  BEleCcTB, KOTOPEHE  MOIJIM  OH
U3MEHUTE CBOMCTEBA saMeca U/WIM  HapylmuTb [IPOM3BONCTBEHHEI

poliecc.
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SOPMYJIA MN3OEBPETEHNA

1. Crioco® IOJIYyUeHU S TUIICOKAPTOHHEX ILJINT, comepXammx
AKTUBUPOBAHHEM YIOJb, IpUUYeM YKa3aHHBM CIIoco® BRJIOUAET:

- IPpUTOTORJIEHNUE OCHOBHOTO 3amMeca, comepXxameTro
neHoo®pa30BaTe]Jlb M He comepXamero aKTUMBMPOBAHHOTO yIUIL,

- IPUTOTORJIEHNUE BCIIOMOTaTEeJILHOTO 3amMeca, comepxamero
IIOPOMKOOOPA3HEM aKTHUBUPOBAHHEM YTOJb,

- IIOOTOTOBKY IIepBOTO OOJMIIOBOUHOTO JIMCTA,

- BHUIMBAHME BCIOMOTAaTeJIbHOTO 3aMeca Ha IIepBHM OOJMIIOBOUHHIM
JMUCT, TIPM D2TOM YKa3aHHHM BCIOMOTATEJIbHHEM 3aMec ofbpasyeT IIepBHU
cJIoM THuIICa,

- BBUIMBaAHME OCHOBHOT'O 3aMeca Ha I[IepBHM CJOM, IIpU STOM
YKa3aHHBEM OCHOBHOM 3amec ofpa3yeT BTOPOM CJIOM I'MIIca,

- pasMelleHre BTOpOro OOJNMIOBOUHOTO JIMCTa Ha YKa3aHHHX
[IEPBOM ¥ BTOPOM CJIOSAX U

- bopMMpPOBaHME TUIICOKAPTOHA;

npruyueM BCIOMOTATEeJILHHY 3aMec ¥uMeeT 0oJiee BHCOKY IIJIOTHOCTLH,
yeM OCHOBHOM 3aMmec.

2. Cnoco® mo 1n. 1, oTMuapmuica TeM, UYTO BTOPOM CJIOM MMeeT
TOJIMMHY, ©OoJIblle MJIM PaBHYI IIOJIOBMHE TOJIIMHE TUICOKAPTOHA.

3. Cnoco®6 mno JmwboMy M3 II.II. 1 ¥ 2, OTJUMUAIUNICT TeM, UYUTO
IIePBHM CJIOVM UMeeT TOJIMMHY MeHee 4 MM, a BTOPOW CJIOM UMeeT
TOJIIMHY OT 6 OO 25 MM.

4, Cnoco® o JmwdoMy M3 .. 1-3, oOoTJAMUamMMCIS TeM, UTO
BCIIOMOTATEJILHEM 3aMec K’MeeT IIJIOTHOCTL, IIO MeHbllell Mepe Ha 5%
foJiblle IIJIOTHOCTM OCHOBHOTO 3aMeca.

5. Cnoco6 no JgodboMy 3 n.1n. 1-4, oTJaMUanmMMiCad TeM, UTo
OCHOBHOM 3aMec HuMeeT IIJIOTHocTb oT 0,8 mo 1,3, a BcIoMoTI'aTeJlbHHM
3aMec mMMeeT IIJIOTHOCTL oT 1,3 mo 2,0.

6. Crnoco® no JmbomMy M3 II.II. 1-5, oTIMUanmmiicsa TeM, UYTo
OCHOBHOW 3aMecC conepxuT, Ha 100 BeCOBHX UYacTelV IMICA:

- or 50 mo 200 uyacTel BOIH,

- or 2 mo 10 wyacTeM IIeHH, IIOJYUEHHOM M3 CMEeCHM BOIH U
neHoo®paszoBaTessa, u

- or 0,1 mo 1 yacTuM YCKOPUTEJIS CXBATHEHBaHUL.

7. Crnoco6 no JgodoMy M3 .. 1-6, oTJMUAKIMMCS TeM, UTO
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IIOPOMKOOOPA3HEN AaKTHUBUMPOBAHHEM YIOJb MMeeT YyIeJIbHYID I[IOBEPXHOCThL
or 100 mo 2500 M?/r ¥ cpenHui pasMmep dacTui, oT 1 mo 100 MKM.

8. Cnoco® mo JmwboMy M3 II.II. 1-7, OTJIMUYAKIMMCS TEeM, UYUTO
BCIIOMOTATEeJILHHM 3aMec II0JIydaklT M3 OCHOBHOTO 3aMeca.

9. Cnoco® mno JmwboMy M3 II.II. 1-8, oOoTJIMUAKIMNCTS TEeM, UTO
BCIIOMOT'aTeJIbHE 3amMec COIEPXUT oT 0,1 o 10 BecC.%
IIOPOMKOOOPA3HOTO aKTUMBUPOBAHHOTO YIUIA.

10. Cnoco6 no JmwdboMy M3 II.II. 1-9, oTJMUaKIUNMCS TEeM, UTO
IPUTOTORJIEHME  BCIOMOTATEJILHOTO 3aMeca BKJUYAeT [IPUIOTOBJIEHUE
npeMrKCa ns IOPOmMKOOBPa3HOT O AKTUBUPOBAHHOTO yTJAa u
jacTuduKkaTopa B BoIe M mobaBJieHMe yKa3aHHOTO IIpeMMKca B 3aMec.

11. Cnoco® mno m. 10, oTaMUamomMicsa TeM, UYTO IIPEMMKC COIEPXUT
or 1 mo 25 Bec.$% nopomkooBpasHOTO aKTHMBMPOBAHHOTO YIJIA.

12. Croocof® no Jjgobomy M3 m.m. 9 m 11, oTJMUAKIMUNICS TeM, UTO
IpeMUKC COOepXuT 110 MeHbmel Mepe 0,01 Bec.% mjacTuduraTopa.

13. Cnoco® no JmwboMy M3 II.II. 9-12, oTaMuamMica TeM, UTO
mnacTudmuraTop BHOpPaH "3 NIOJIMKapPOOKCUIIaATOB, CYJIbOUPOBaHHEIX
noJmMHadTaJrHOB, JIMTHOCYJIEQOHATOR, CyJIEOMPOBAHHEIX MeJIaMMHOBEIX
CMOJI ¥ IIOJIMAaKPUJIaTOB.

14. Cnoco6 o JgodoMy M3 II.I. 1-13, oTJMUaIUICT TeM, UYUTO
BCIIOMOT ATEJILHEM 3aMeC He COOEPXUT IeHOTaCUTeJIs.

15. TuUICOKapTOH, IIOJIYUEHHHM crocofoM 1o JmoboMy M3 II.0I. 1-
14.

16. [lprMeHeHNE TUIICOKapTOHAa 1o . 12 o4 CHUXEHU A
KoJIMUeCcTBa JIeTyuux OpTraHMUeCKMX COoeIMHEeHMM B BO3IYyXe BHYTPU
30aHUN .

I[Io DOBepeHHOCTH
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