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OobsacTh TEXHUKH

N300peTeHne OTHOCUTCS K KOMITO3HIIAHN JUTS YKJIAIKA BOJIOC, U 00Jiee KOHKPETHO, K KOMITO3UIUH ISl YK-

JanKy Bojioc 6e3 paspymeHnus JUCyIb(OUIHBIX CBsI3eil B BOIOCAX.
YpoBeHb TeXHUKH

MHorue 71101 ¢ KypYaBbIMH, BHIOIIUMICS WM Ja)kKe BOJHUCTBHIMH OT IPUPOJIBI BOJIOCAMH YacTO XOTAT UX
BBINPAMATE. KoMITo3ummm 1 mepMaHeHTHOTO BBIIPSMIICHHUS BOJIOC, TIPECTABICHHBIC HAa PHIHKE, OCHOBAHBI Ha
XUMHYECKOH 00paboTKe BOJIOC B X0/l ABYXCTAIHHHOTO CII0cO0a C IPUMEHEHHEM BOCCTAHOBUTEINEH IS pa3py-
IICHUS] TUCYNb(UIHBIX CBS3€H B BOJOCAX W IMOCICAYIOIIMM 3TalloM HEHTpamu3aliy WX OKUCICHHS JJIS T0-
BTOPHOTO 00pa30BaHMsI HOBBIX TUCYIb(QUIHBIX CBsI3eH B TpeOyeMoit koHpuryparmu. C TAKUMU CHCTEMaMHU CBsI-
3aHBI Pa3IMYHbIC HEJOCTATKH, HATIPUMED, MPOIECC caM 10 ceOe SBISIETCS TPYAHBIM JJIs OCYIICCTBICHUS, U 3a-
YaCTYI0 YKa3aHHBIN MPOIECC BBINPSMIICHUS BBHIONHACT KBATU(MUIMPOBAHHBIN IMaprKMaxep B CICIUATU3UPO-
BaHHOM cayioHe. KpoMe Toro, yka3aHHBIN CIOCOO BBIMPSMIICHHSI TIOBPEKIACT BOJIOCKHI, COIPOBOXKIACTCS HEIIPH-
STHBIM 3aI1aXOM U MOKET BBI3BIBATH Pa3JIpaKCHHUE KOXKU TOJIOBHI.

ABTOpBI HACTOSIIIETO N300PETEHIUS HEOXKUAAHHO OOHAPYKUJIH, YTO BOJIOCHI MOKHO YKJIAJbIBAaTh, HE BHI3BI-
Bas UX XMMHYIECCKOTO MOBPEKICHHUS, TPAAULIIMOHHO MIPHUCYIIEr0 CIIoco0aM MepMaHEeHTHOTO BRIIPSMIICHHUS BOJIOC,
BKITIOYAIOIITNM pa3pyIIeHne AUCYIb(GUAHBIX CBA3eH B Boocax. [IpeamodTuTensHo crocod coriacHO HACTOSIIe-
My M300pETEHHI0 MOXKET OBITh BBITOJIHEH 0€3 y4JacTHs MpoQeCcCHOHANBHOTO NapukMmaxepa. Kpome toro, Bojo-
CBI, YII0XKCHHBIC C IPUMEHEHHEM CTIOC00a COTIIACHO HACTOSIIEMY N300pPETEHHIO, COXPAHSIOT (hOpMy Jake TOCie
TOCTIEIYIOIETO MBIThS.

Kpartkoe onucanue n300peTeHus

B mHacrosimem u3o0peTeHHH MPEAIOKEHA KOMIO3HUIUS IS YKIAAKH BOJOC, MOIXOMSIIAs ISl MECTHOTO
HAHECCHMs Ha BOJOCHI, cojepxkamas ot 1 mo 25 mac.% oanoro win 6onee C, 4 MOHOATBAETHIOB U OT 1 1o 25
Mac.% omHOTO WK 00Jiee COCTMHCHUI MOYECBHHBI, PACTBOPCHHBIX HITH TUCIIEPTUPOBAHHEBIX B BOJJHOM HOCHTEIIC.

B HacTosmieM u300peTeHUH TakkKe MPEIIOKEH CIOCO0 YKIAAKH BOJIOC, KOTOPHIH BKIFOYACT CICTYIOIIUC
JTAIlbL:

(i) o6paboTKa BOJIOC TyTEM MECTHOTO HAHECEHHS KOMITO3UITUH JUISl YKIIAJAKH BOJIOC, OTPEACIICHHON BBIIIIE,
"

(i) MexaHMUeCKas yKiaakKa o0pabOTaHHBIX BOJIOC.

IoapoOHoe onucanue U MPeANOYTUTEILHbIE BADHAHTHI peanu3alui H300peTeHus

Honxomamme C,4 MOHOAIBASTUABI IS MPUMEHECHHS B HACTOSAIIEM W300pETEHHH IMPEACTaBIIOT cOO00M
anudaTuyeckre MOHOAIbICTHIBI 00IIeH (OPMYIIBI:

X-(CHY),CHO,

B KOTOPOH N MpeAcTaBisieT coboii renoe yuceno ot 1 g0 3;

X mpexncrasisiet coboit -H mm -OH, u

Kaxplil Y He3aBucuMo BeiOpaH u3 -H u -OH.

[pennoururensubie C,.4 MOHOAIBICTUABI YKa3aHHOM BBIIIC 00IIEH (HOpMyIBI COEepKaT IO MEHBIIIEH Me-
pe oxny -OH rpynmy u 6onee npeanourutenasHo ase -OH rpymmsl.

OcobeHHo mpeanodYTuTenbHbIH C)4 MOHOQIBICTHI IJII MPUMEHEHUS B HACTOSAIIEM H300pPETCHHH TPEI-
CTaBIsAET COOOM TIUIEPATTBICTHI.

Taxxe MOKHO IPUMEHATH CMECH JIIOOBIX W3 YKa3aHHBIX BBIIIE COCAMHEHUI.

[pennournrensHo KomuaecTBO C, 4 MOHOATBAETHAA B KOMITO3UIIMH COTJIACHO HACTOSIIEMY H300PETCHHIO
cocrapisieT ot 1 g0 10 mac.%, u 6ostee nmpeamodTuTeabHO OT 1 10 5 Mac.% obmiei maccer C,_4 MOHOABICTHIA B
pacdete Ha OOIIYI0 MAcCy KOMITO3UIIHH.

IMoxxoxasiye CoOeTMHEHUST MOYCBHUHBI JJIsl MPUMCHEHUSI B KOMIIO3HIIUHN COTJIACHO HACTOSIIEMY HU300peTe-
HUIO HMEIOT 001y hopMyy:

R1 R4
N—CO—N
R2 R3

B KoTopoit R;, Ry, R; m Ry xaxxapiit He3aBucumo BbIOpaH U3 Bogopona, C,-C, ankmibHbIX Tpynn u C,-Cg
TUAPOKCHANKIIIBHBIX TPYTI (KOTOPHIE MOTYT COAEPkKaTh OT 1 10 5 THAPOKCHIIBHBIX TPYII).

Tepmun "ankun" B KOHTEKCTE HACTOSIIETO M300PETEHHUS B IEJIOM 0003HAYAET HACHIMICHHYIO JIMHEHHYIO
WX Pa3BETBJICHHYIO YTICBOIOPOIHYIO LICITh.

IpemnoururensHo Ry, Ry, Ry 1 Ry kakpIii He3aBHCHMO BBIOpaH U3 BOJIOPOJIA, METHIIA, STHIIA H THIPOKCH-
JTHNA.

Bonee mpenmouturensHo Kaxabplit u3 Ry, R,, R; u Ry npeacrasiser co6oit Bogopoa. MokHO Takxke HpH-
MEHSTh CMECH JIFOOBIX U3 BEHIIICYKa3aHHBIX COCAUHCHHIIA.

[IpeanoYTUTENFHO KOJMYECTBO COCTUHCHUSI MOYCBHHBI B KOMIIO3UIH COTJIACHO HACTOSIIEMY M300peTe-
HUIO coctaBisieT oT 1 1o 10 mac.% u Gostee mpenmodTuTenbHo oT 1 10 5 Mac.% o01ieit Macchl MOYEBHHBI B pac-
geTe Ha 00NIYI0 MacCy KOMITO3HIIHY.

MaccoBoe cootHomeHne C,4 MOHOANBAETHAA K COCIMHESHUIO MOYEBHHBI B KOMITO3MIIUH COTJIACHO Ha-
CTOSIIIIEMY H300PETEHHIO TPEAIIOYTUTENHLHO cocTaBisaeT oT 5:1 mo 1:2, 6osee npeamodrutenpHo oT 3:1 10 2:3, 1
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HanOosee MPeANOYTHTEIHHO COCTaBIsIET IpMepHO 1:1.

Komrmo3umust 1u1st yKkiaaky BOJIOC COTIIACHO HACTOSILIEMY H300pETEHHIO UMEET IMPEUMYILECTBO, COCTOSIIEE
B TOM, YTO yKa3aHHas KOMITO3UIHS HEe TPeOyeT BBEIEHHS BOCCTAHOBHTENEH, W, KaK IPABUIIO, MO CYIIECTBY HE
COJICP’KHUT TaKUX BeMIeCTB. TepMHH "MO CYIIECTBY HE COMEPKUT" B KOHTEKCTE HACTOSIIETO W300pETEHHS O3Ha-
YaeT, 9YTO BOCCTAHOBHUTENH OTCYTCTBYIOT WIJIM BKIIIOUECHBI TOJIBKO B CIIEIOBBIX KOJIMYECTBAX, HApUMep, He Ooiee
0,1 mac.%, mpenmoututesnbHo He 6onee 0,01 mac.%, u 6omee mpenmourutenbro oT 0 1o 0,001 mac.% (o macce
B pacueTe Ha 00IIyI0 Maccy KOMIIO3HIIHH).

TepmuH "BocCTaHOBHUTENL" B KOHTEKCTE HACTOAIIETO M300pEeTeHHs 0003HAYaeT areHT, KOTOPBIA 3¢ dek-
THUBHO pa3pylIaeT AUCYIb(UIHBIE CBSI3U B BOJIOCAX IPU HAHECEHHH Ha BOJOCHI B TCUCHHE IIEPHOJIa BPEMEHH OT
npuMepHo 3 1o 15 MuH ¥ npu Temnepartype B npeaenax ot npumepHo 20 go 30°C. Ilpumepamu Takux BocCTa-
HOBUTEJEH SBISIFOTCSI THOTJIMKOJIAT aMMOHHMs (B pactBope ¢ pH ot npumepro 7 mo 10,5), raunepruIMoHOTHOT -
JMKOJIAT (MCTIONb3yeMbli ipu pH MeHee 7), THOTTIMKOIEBas KMCIO0TA, IUTHOTJINKOJIEBAsl KUCIIOTa, MEPKaNTOITH-
JIAMWH, MEPKANTONPOINMOHOBAS KUCIOTA, TUTHOTIUKOIAT U CYIb(QUTHI WA OUCYTB(GUTHI IIEIOYHBIX METAIIIOB
WA aMMOHUSL.

Kommozumust i yKJIaAKH BOJIOC COTJIACHO HACTOAIIEMY HM300pPETEHUIO B OOIIEM CiIydae COAEP)KUT IO
MeHbIIer mepe 60 mac.%, mpeamodTuTeNnsHO Mo MeHbIe Mepe 70 Mac.% u 6onee MPEeanOYTUTENHHO 1T0 MEHb-
et mepe 80 mac.% BogbI (MO Macce B pacdeTe Ha OOIIyI0 Maccy KOMMO3HWIWH). IIpeArnodTuTeIsHO KOMIIO3H-
st cofepxkutT He Oonee 99 mac.% u GoJee MpeArTouTUTENRHO He Ooee 98 Mac.% BoJbI (B pacuere Ha OOMIyIO
Maccy KOMITO3UIMK). MOTryT Takke MPHUCYTCTBOBATH APYTHE OPTaHWYECCKHE PACTBOPUTEINH, TaKWe KaK HU3IINE
AJIKWJIOBBIE CIUPTHI 1 MHOTOATOMHEIE CIUPTHL. [IprMeps! HU3MKX alKWIOBBIX CIUPTOB BKitodaroT C;-Cq 0HO-
ATOMHBIC CITUPTHI, TAKUE KaK 3TAHON W M30MPOMaHOIN. [IprMephl MHOTOATOMHBIX CHHPTOB BKJIFOYAIOT MPOIIH-
JICHTJIMKOJIb, TeKCHIICHTJIMKOIIb, TIMLEPUH U MPONaHANoI. TaKke MOXKHO MPUMEHSITh CMECH JIFOOBIX U3 OTHCaH-
HBIX BBIIIE OPTaHUYECKUX PAaCTBOPHUTEIEH.

Kommo3umust uist yKIagky BOJIOC COTJIACHO HACTOSIIEMY M300PETEHHIO MOXET COZEpPIKATh IOAXOASIIYIO
KOHIMLMOHHUPYIOIIYIO TeeByto a3y, KoTopas B OOILIEM cilydae MOXKET XapaKTepH30BaThCs Kak reieoOpasHast
(LB) me3odaza Ha OCHOBE MOBEPXHOCTHO-aKTHBHOTO BEIECTBA, COCTOSINAS M3 OWCIIOEB IOBEPXHOCTHO-
aKTHBHOTO BellecTBa. Takas KOHIWIMOHHUPYIOIIAs reyieBas (aza MOXET ObITh 00pa3oBaHa W3 KaTHOHHOTO IO-
BEPXHOCTHO-aKTHBHOTO BEIIECTBA, JKUPHOTO CITUPTA C BEICOKOH TeMIepaTypoil IJIaBIeHIs U BOXHOTO HOCHUTEIIS.
Kak mpaBuno, ykazaHHbIe KOMIIOHEHTHl HAarpeBalOT C MOIYYEHHEM CMECH, KOTOPYIO OXJIAXKIAIOT IpH Iepeme-
IIMBaHUM 0 KOMHATHOW TeMmepaTypsbl. [Ipu oxmaxaeHHu CMech MpeTeprieBaeT ps (Ga30BBIX IEPEXOIO0B, B pe-
3yJIbTaTe 4ero, Kak IpaBmilo, oOpasyercs reneobpasnas (LB) me3oda3a Ha ocHOBE MOBEPXHOCTHO-aKTHBHOTO
BEIIIECTBA, COCTOAIIAs U3 OMCIIOEB OBEPXHOCTHO-AKTHBHOTO BEIIECTBA.

[Tpumeps! MOAXOIAINX KaTHOHHBIX ITOBEPXHOCTHO-aKTUBHBIX BEIIECTB, KOTOPHIE MOIXOMAT IS MOJTyde-
HUS KOHIUIIMOHHUPYIOUIEH TesieBoi (as3pl, BKIIOYAIOT YeTBEPTUYHBIE aMMOHHEBBIE KATHOHHBIE ITOBEPXHOCTHO-
aKTHBHBIC BELIECTBA, COOTBETCTBYIOIIHUE CIIEAYIONIEH 00Iel hopmyie:

[NRHR)(R)RH] (X)

B KOTOPOM KaXKIblii U3 Rl, Rz, R® u R* HezaBucumo BBIOpaH U3

(a) anudarrdeckoil rpymIsl, coxepxariei ot 1 1o 22 aToMOB yriepoa, Wiu

(b) apoMaTHYECKOH, aTKOKCH, MOJIMOKCHATKIIICHOBOH, alIKHIaAMHUIO, THAPOKCUANIKHIBLHOMN, apHiIbHON WH
IKWIAPWIEHON TPYMIIBI, cojeparieil 10 22 aToMOB yriiepoja; U X MpelCcTaBiseT coboil coeoOpa3yromuii
aHWOH, TaKOW KaK aHWOH, BBIODAHHBIN M3 PaIUKaJOB rajoreHuna (HampuMmep, XJopuaa, OpoMmuma), amerara,
[UTpaTa, JJakTaTa, TIMKOIIATa, hocdara HUTpaTa, CylabdaTa u aTKUICyIbdara.

VYxazanHble anudaTHIecKue TPYMITBl MOTYT COAepXkKaTh, IOMUMO aTOMOB YIJIepo/a U BOAOPOa, 3¢upHbie
CBSI3W W APYTHUE TPYIIIHI, TaKHe KaK aMUHOTPYIITEL. AnudaTHdeckue TPyInsl ¢ 6oiee IMHHOW IeThI0, HallPH-
Mep, IPUMEPHO 12 aTOMOB yTiiepo/ia WiIH BEIIIE, MOTYT OBITh HACHIIIIEHHBIMH FJTN HEHACHIIIICHHBIMH.

KoHkpeTHbIe TpUMEphI TAKUX YCTBEPTUIHBIX AaMMOHHUEBBIX KATHOHHBIX TIOBEPXHOCTHO-aKTUBHBIX BCIICCTB
BBIIIEyKa3aHHOHM 00mel (GpopMysbl IPENCTaBIAIOT COO0H XJIOpUA LETHITPHUMETHIAMMOHHUS, XJIOPH] OereHuI-
tpumeTinamMmmonus (BTAC), Xmopun NeTHAMHPUIAHIS, XJIOPUA TETPaMETHIAMMOHHS, XJIOPUI TETPadITHIAMMO-
HUS, XJIOPUA OKTHITPHUMETHIAMMOHUS, XJIOPUA TONCIFITPUMETHIAMMOHHS, XJIOPHU] TeKCaICIIITPUMETIAM-
MOHUS, XJIOPUJ OKTHIIIMMETUIOCH3WIAMMOHUS, XJIOPHUI ACHMITAMETHIOCH3MIAMMOHUS, XJIOPUI CTCAPIUIIH-
METHIOCH3WIAMMOHUS, XJIOPUA AUIOACIITAMETHIAMMOHHS, XJIOPU JUOKTAACIIMIIMMETHIAMMOHUS, XJIOPHT
TATIOYTPUMETIIIAMMOHUS, XJIOPUA KOKOTPUMETHJIAMMOHUS, XJIOPHI IUIATBMHUTOMIATHIINMETHIAMMOHHUS,
xmopux I10I-2 onenmaMMOHHS M COJIM YKa3aHHBIX COCIUHEHHWH, TNl XJIOPHI 3aMEHEH APYTHUM TallOTCHHIOM
(Hanmpumep, OPOMHUIOM), alleTaTOM, IIUTPATOM, JIAKTATOM, TJIMKOJISITOM, (ochaToM, HUTPATOM, CyIb(HaTOM KU
ATKWICYITb(PaTOM.

B mpeamoutnTensHOM Kiacce KaTHOHHBIX IOBEPXHOCTHO-aKTHBHBIX BEIIECTB BHIIMICYKa3aHHOH o0Omiei
dopmyist R' mpencrasmsier co60ii Ci-Cy, HACHIECHHYIO WIH HEHACHIEHHYIO, IPEAMOYTHTEIEHO HACHIICHHYO
AJKWIbHYIO LEMb, U KOKIBINA U3 Rz, R’ u R* HezaBucmmo BeIOpan u3 CH; u CH,CH,OH, npeanourutensHo CH;.

KoHkpeTHbIe MPUMEPBI TAKUX HPEAMOYTHTEIBHBIX YeTBEPTUYHBIX aMMOHHUEBBIX KATHOHHBIX TOBEPXHOCT-
HO-aKTHUBHBIX BEILECTB Ul NIPUMEHEHHS NPU MOJIYYECHHN KOHIMIMOHUPYIOIIEH TeneBoil (a3bl MpeacTaBIsioT
coboit xnopuz nernnrpumermiammonus (CTAC), xnopun 6erenmntpumerinammonus (BTAC) u ux cmecn.
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Takke mOJXOIAT CMECH JIFOOBIX U3 BBIIICONMCAHHBIX KATHOHHBIX TIOBEPXHOCTHO-aKTUBHBIX BEIICCTB.

INomxoxasmiee KOJIMYECTBO KATHOHHOTO MOBEPXHOCTHO-aKTHBHOTO BemlecTBa coctaBisieT oT 0,1 mo 10
Mac.%, npennogarurensHo oT 0,2 10 5 mac.% u 6onee npeanoururensHo ot 0,25 no 4 mac.% (ot obmiel Macch
KaTHOHHOT'O TIOBEPXHOCTHO-aKTHBHOTO BEIIECTBA B pacueTe Ha OOIIYI0 MacCy KOMITO3UIINH).

ITox "BBICOKOM TeMItepaTypoil IJIaBICHHUA" B KOHTEKCTE HACTOSIIET0 N300peTeHHs, B OOIIEeM cirydae, MojI-
pasyMeBaroT Temnepatypy miasieHus 25°C wnn Beime. Kak mpaBuio, TemnepaTypa IUIaBICHHS COCTABISET OT
25 10 90°C, nmpeamoururensHo oT 40 1o 70°C u 6ostee mpeamouTuTeNbHO OT S0 10 MpuMepHo 65°C.

JKupHbIit ciUpT ¢ BBICOKOW TEMIIEpaTypOy TJIaBJICHUS MOXHO NMPUMEHSTH B BUJIE €UHCTBEHHOTO COEIU-
HCHHS WIHM B BUJE CMCCH IO MEHBIICH Mepe JBYX KHPHBIX CIHPTOB C BHICOKOW TEMIIEpPAaTypo IUIaBiIcHUA. B
cilydae TMPUMEHEHHST CMECH JKUPHBIX CIUPTOB, TEMIEpaTypa IUIaBJICHUS 0003HAYaeT TEMICPATypy IUIABICHHUS
CMecCH.

[Moaxonsimye KUpHBIE CIHUPTHI 3TOTO TUMA UMEIOT oburyio ¢popmyny R-OH, rae R mpexncraBnsier coboit
anuaTHYCCKYIO0 YIIIepoaHyIo 1emb. [IpenmoututensHo R mpencraBnser coOoW HACHIICHHYIO alU(aTHIeCKyIO
YIJIEPOJHYIO LIeMb, coaeprkamryto oT 8 no 30 atomoB yriepona, 6onee npennourutensHo ot 14 no 30 aromoB
yriepoja u HanOoJjee MPeAMOYTHTEIHHO OT 16 10 22 aTOMOB yriepoaa.

R MoxeT conmepxaTh, HOMHMO aTOMOB yTJIEPOAa ¥ BOAOPOAa, dPHUPHEIE CBA3H U APYTHE TPYIIIHI, TAKHAE KaK
AMHUHOTPYTIIIHL.

Hawnbonee npeanouTuTeNbHO, JXUPHBIKA criupT uMmeeT oomyto Gopmyny CHs(CH,), OH, roe n mpeacrapis-
eT co00ii 1eoe Ynucio ot 7 10 29, mpearnodTuTenpHo ot 15 g0 21.

KonkperHble mpuMepsl TOAXOIAIMINX KUPHBIX CIUPTOB MPEACTABIAIOT COOO0H ETHIIOBHIN CITUPT, CTeapH-
JIOBBIA CIIHPT, OCTCHWIOBBIN CITUPT U UX cMecH. OCOOCHHO MPENMOYTHTEIBHBIMHA SIBIITIOTCS ICTHIIOBEIH CIHPT,
CTECaPIJIOBEIH CITUPT M UX CMECH.

Takke mOJXOIAT CMECH JTFOOBIX U3 BBIIICTICPCUNCICHHBIX JKUPHBIX CIIUPTOB.

[Moaxonsiee KoIU4YECTBO KUpHOro crnupTa coctaiser ot 0,01 go 10 mac.%, npeanoururensuo ot 0,1 10
8 mac.%, 6onee npeanourutensHo ot 0,2 mo 7 mac.% u Hambonee npeanourutensHo ot 0,3 mo 6 mac.% (1o
Macce B pacdeTe Ha OOIIyI0 MacCy KOMITO3UIINN).

[Nomxopsmee MaccoBoe OTHOIIEHHE KATHOHHOTO MOBEPXHOCTHO-AKTHBHOTO BEIIECTBA K KUPHOMY CIHPTY
cocrtaisiet ot 1:1 go 1:10, mpeamoururensHo ot 1: 1,5 mo 1:8, ontumansHo oT 1:2 mo 1:5.

Kommozuiust s yKiIaaKe BOJIOC COTJIACHO HACTOSIIEMY M300pPETEHHIO MOKET Tak)Ke BKIIOYATh APYTHE
HeoOs3aTeIbHbIC HHTPEAUCHTHI IS YIYYIICHUS XapaKTePUCTUK W/MITN MPUEMIIEMOCTH 1S moTpebutens. [lox-
XOJSIIIHe HeoOs3aTeIbHbIE HHTPEANCHTHI BKIIIOYAIOT: KOHCEPBAHTHI, KPACUTENH, XEIaTUPYIOIINE areHTHI, aHTH-
OKCHJIAHTBI, apOMAaTH3aTOPhI, MPOTHBOMUKPOOHKEIC CPEIICTBA, CPEACTBA MPOTUB IMEPXOTH, KATHOHHBIC KOHIH-
MUOHUPYIOIIUE MTOJIUMEPBI, MHTPEIUCHTHI JJIs1 YKIIAJAKH, COJTHIIC3AIIIUTHBIC CPEICTBA, OCIKA U TUAPOIH30BaHHBIC
Oeku.

[IpeanovYTUTENFHO KOMITO3UIMS [UIS YKIAIKH BOJOC MPEICTABISICT COO0 KOMITO3UIMIO IS Pa3oBOrO
npuMeHeHus. TepMuH "pa3oBoe MpUMEHEHHUE" B KOHTEKCTE HACTOSIIETO M300PETCHHS 03HAYAET, YTO KOMITO3H-
U0 CIICyeT HAHOCHUTH Ha BOJIOCHI 32 OJIMH pas3.

Kommozumust s yKIaAK| BOJIOC COTJIACHO HACTOSIIEMY M300pETEHUIO TOAXOIUT Ui MECTHOTO HaHece-
HUSL Ha BOJIOCHI JIJI1 YMEHBIICHUS 00BEMHOCTH BoJioc. TepMuH "yMeHbIIEHHE 00BEMHOCTH" B KOHTEKCTE Ha-
CTOSIIIET0 M300peTeHNs, B 00IIEM CiTydae, 03Ha4aeT YMEHbBIICHNE BU3YaIbHO Ype3MepHoro oobema Bonoc. Jms
MHOTHX HOTpeOHTeNel yMEHBIIEHHE 00bEMHOCTH BOJIOC CBS3aHO C JOTMOJHHUTEIHHBIMH IIPEUMYIIECTBAMH, Ta-
KAMH Kak 0oJiee MpsIMbIe, TTIaAKHUe, IIOCITYITHBIE BOJIOCH M 0oJiee INTNTeTFHOE COXPaHEeHUE YKIIaIKH.

Komnosumuro st YKIIaJKHA BOJOC COTJIACHO HACTOSIIEMY HU300pPCTEHUIO MPEANOYTHTEIBHO HAHOCAT Ha
BOJIOCHI IpH TeMneparype ot 15 no 40°C, u 6osee mpeanoyTuTensHO npu Temueparype ot 20 go 30°C.

[IpeanodTuTenbHO KOMIO3UIMIO HAHOCIT HAa CyXHe BOJIOCHL. TepMHUH "Cyxue BOJIOCH" B KOHTEKCTE Ha-
CTOSIIIETO M300peTeHns] OOBIYHO O3HAYaeT BOJIOCHI, U3 KOTOPHIX, IO CYIIECTBY, yAaleHa cBoOogHAs Boja (TO
€CTh BOJIa, HAXOAAMIasICsS Ha MOBEPXHOCTH KYTUKYJIBI B BHJIC IUICHKH WM Karelb). BoJIOCk MOXKHO CYIIUTH Ha
BO3/yXe, MyTeM MPUMEHEHHS HArpeBaeMoro YCTPOMCTBA IS CYIIKH BOJIOC, ITyTEM BBITHPAHUS U3ICITHUCM, BITH-
THIBAIOIINM BOXYy, WUIM ITyTeM KOMOMHAIMU JIIOOBIX M3 3THUX YKa3aHHBIX crocoboB. [IpeamournTensHO cyxue
BOJIOCHI HE CIIEAYeT MBITh WJIHM MOJABEPraTh aKTUBHOMY YBIQXHEHHUIO (HAIlpUMep, IMyTEM MBIThS IIAMITYHEM,
KOHIWIIMOHUPOBAHUS, OIMOJIACKMBAHMS WM WHOW 00pabOTKM BOIHON KOMITO3UIIMEH) B TedeHue 2 4, U Ooiee
MPEIIOYTUTEIFHO B TeUEHHE 3 9 Mepel] HAHECEeHHEM KOMITO3HMIIMK Ha BOJIOCHI, M UM CIIEAYeT MO3BOJUTH IIPH-
BBIKHYTH K YCIIOBUSM OKpYykatomel cpensl. [Ipu Takoit 06paboTke MpakTHYECKH OTCYTCTBYET CBOOOIHAs BOAA,
KOTOpas MPETSTCTBYET aCOPOINU KOMITO3UIINH MTPH HaHeCeHHH. [loaxoasamuii ”HANKATOp CyXHX BOJIOC B KOH-
TEKCTE HACTOSIIETr0 N300peTeHNs IPEICTaBIsIET cCOOOH CTEPIKEHb BOJIOCA, PACUETHOE COJIEp KaHHUE BOJBI B KOTO-
poM He mpeBbImaeT 25 Mac.% B pacueTe Ha OOIIYI0 MacCcy CTEp KHS BOJOCa.

[IpennovTuTeNnsHO, MOCIe MECTHOTO HAHECEHHSI KOMITO3HIIMIO JUTS YKJIaJKU BOJIOC OCTABIISIOT HA BOJIOCAX,
HE ONOJAacKHBas UX. bojee mpeAmodTUTETFHO KOMITO3UIMIO U YKIAJKH BOJIOC OCTaBJISIOT HAa BOJIOCAX, HE
OIIOJIACKUBAS HX, ITOKA BOJIOCHI, 00pab0TaHHBIC TAKHUM 00pa30M, HE BBICOXHYT.

Bosocsl, 00paboTaHHBIE TAKHM 00pa30oM, MOXXHO BBICYIIMTH €CTECTBCHHBIM ITyTEM Ha BO3IyXE C MpUMeE-
HEHHEM HarpeBaeMoro yCTPOHCTBa AJIS CYIIKH BOJIOC, BEITUPAHUEM H3/IEIHEM, BIIUTHIBAIONIAM BOY, WIH ITyTEM
KOMOHMHAIIMH JTFOOBIX U3 YKa3aHHBIX CIIOCOOOB.
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Takum 00pazom, MociIe MECTHOTO HaHECEHHsI Ha BOJIOCHI KOMITO3HMIUS JUTS YKJIAJAKH MOKET OCTAaBaThCs Ha
BOJIOCAaX B TEUCHHE TI0 MEHBIIEH Mepe OT IPUMEPHO 3 MUH 110 3 4 Wwin OoJee, eciy BOJIOCH COXHYT €CTECTBEH-
HBIM IIyTEM.

Ha sTame (ii) cocoba coritacHO HacTosIEeMy H300peTeHHIO 00paboTaHHbIE BOJIOCH YKIIAIBIBAIOT.

B cmnocob6e cormacHo HacTosmeMy M300pPETCHHIO BOJIOCH MOYKHO YKJIaIbIBaTh TAaKUMH CPEICTBAMH, Kak
KOHYMKH TIANBIIEB, IUTACTUKOBHIN I'peOCHb WM KOHYMK PACUSCKH, IMPUYEM YKIaIKy BBITIONHSIIOT Ha y4acTKax
BOJIOC, COJIEPIKAITUX MPSIIM BOJIOC B Pa3HBIX KonndecTBaX. [IpuMeHss Takue cpeicTBa, BOJIOCH MOYKHO BBITSTH-
BaTh, PACUECHIBATh, BHIIPAMIIATD, Pa3TIaKUBATh WM BEIPABHUBATH A0 BBIMPSMIICHIS;, M MATKO YKJIAIBIBATh B
M3TrN0ObI, BOJHBI WM 3aBUTKH.

[MpeanouyrnTensHo Ha 3Tamne (ii) crocoda CornacHo HACTOSIIEMY N300PETEHHIO BOJIOCH MEXaHUYECKH BbI-
npsAMILTIOT. Harmprumep, BOJIOCHI MOXKHO BBITSATHBATh, PACUECHIBATh, BHINPSIMIIATE, Pa3rila)kKuBaTh WIN BHIPaBHHU-
BaTb JI0 BHITPSIMIICHHS.

Ha srame MexaHn4eckoil yKJIaJIKi BOJIOC MOKHO NPUMEHSTh TOPSYNil HHCTPYMEHT, TAaKOW KaK dJIeKTpuye-
CKH HarpeBaeMbIi YTIOKOK JJIsl BOJIOC WM py4HOU ¢eH. Takue MHCTpYMEHTHI MOJBOAST OOJBIINE KOJINYECTBA
TeIUTa HETIOCPEICTBEHHO K BOJIOCAM. BOJBIIMHCTBO W3 HUX TOAJICPKUBAIOT TEMIIEpATypy B Auama3oHe ot 45 mo
250°C u 3amaHHOe 3HaYeHHUE TeMIepaTyphl cocTtaBisieT oT 50 mo mpumepHo 220°C B 3aBUCUMOCTH OT KOHKPET-
HOTO MHCTPYMEHTA.

B wacTHOCTH, XOpOoImHe pe3yIbTaThl OBUIH IOTyYeHBI, KOTAa BOJIOCH MEXaHUYECKH BBIIPSIMIIITH Ha dTaIe
(i) coco6a corracHO HACTOSIIEMY H300PETCHHIO C IPUMEHEHHUEM TOpsSYero WHCTPYMEHTA, TAKOTO KakK dJIeK-
TPUYECKH HArPeBaeMbIil YTIOKOK IS BEIIPSMIICHHUS BOJIOC. B TakoM ciiydae mpeanoYTUTeNbHO, YTOOBI paboydas
TeMIlepaTypa HarpeToro MHCTpyMeHTa cocrtasisuia ot 120 mo 220°C, 6onee npeanoyrutensHo ot 150 o 220°C
u HanboJee npeamnouTutessHo ot 170 no 220°C.

B tunuyHoM crocobe ykiaIku BOJIOC COTJIACHO HACTOSILIEMY HM300PETEHHIO KOMIO3UIMIO JUTS YKIaIKH
BOJIOC HAHOCST Ha CyXHe BOJOCHI, 1 00pabOTaHHBIE TAKUM 00pa3oM BOJOCHI PAaCUECHIBAIOT MPH TEMIIEPATYPE OT
15 no 40°C, npennoururensHo npu Temneparype ot 20 o 30°C. O6paboTaHHBIE pacdecaHHbIC BOJIOCH BBICY-
MIMBAIOT (FJIK AIOT UM BBICOXHYTH), HE CIOJIACKHUBAsI C HUX KOMIIO3HIIUIO, a 3aT€M CyXHe BOJIOCH MEXaHUIECKU
BBITIPSMIISIIOT TOPSIYUM MHCTPYMEHTOM IpHU padodeit temmneparype ot 120 mo 220°C, npeanoururensHo ot 150
1o 220°C u 6oiree npeanoutuTensHo oT 170 mo 220°C.

3aTeM KOMITO3UIIHIO MOYKHO CMBITh C BOJIOC TIPH CJICIYIOIIEM MBITHE.

HeoxxumanHO aBTOPHI HACTOSIIETO M300peTeHMsI OOHAPYKIIIH, 9TO "yMeHbIIeHHe oO0beMHOCTH", obectie-
YHBaeMOe KOMIIO3UITHEH AN YKIIAaJIK{A BOJIOC COTJIACHO HACTOSIIEMY M300pETEHHIO, MOKET COXPAHATHCS IOCIe
MBITBS.

COOTBETCTBEHHO, B HACTOSIIIIEM N300PETEHIH TaKOKe MPEIUIOKEH CIOCO0 JUIsl YKIIaAKN WU IIOBTOPHOH YK-
JaJIK1 BOJIOC, KOTOPBIH BKIJIIOYAET CIICAYIOLINE 3Tallbl:

(1) oOpaboTKa BOJIOC ITyTEM MECTHOTO HAHECEHUsI KOMITO3HIMH JUIS YKJIaJKH BOJIOC, KaK ONPE/IEICHO BbI-
mie;

(1) MexaHMYecKas yKiIaaKa 00paboTaHHBIX BOJIOC;

(iii) omoslacKMBaHMe yIIOKEHHBIX BOJIOC, U

(iv) MexaHn4ecKasi TOBTOPHAsI YKJIaJKa BOJIOC MTOCIIE OTIOTACKUBAHUS.

B tumiraHOM cnioco0e yKIaaKy U IOBTOPHOH YKJIAJKH BOJIOC COTIACHO HACTOSIIEMY H300PETCHUIO KOMIIO-
3HUIHUIO TS YKIIAJKH BOJIOC HAHOCAT Ha CyXHeE BOJOCHI, U 00paboTaHHBIE TaKUM 00pa3oM BOJIOCH PacUECHIBAIOT
npu temmeparype ot 15 mo 40°C, npeanoututensHo npu temmeparype oT 20 mo 30°C. O6paboTaHHbBIE pacye-
CaHHBIC BOJIOCHI BHICYIIMBAIOT (WJIN JAIOT UM BBICOXHYTH), HE CIIOJIACKHMBAsI C HUX KOMITIO3HIUIO,  3aTEM CYXHE
BOJIOCHI MEXaHUUYECKH BBHINPSIMIIAIOT TOPSYMM HMHCTPYMEHTOM IpH pabouedl Temmneparype ot 120 mo 220°C,
npeanoutuTensHo oT 150 mo 220°C, u 6onee mpeamourutensHo oT 170 mo 220°C. 3aTeM KOMITO3HIHUIO TS YK-
JaJKU BOJIOC CIIOJIACKMBAIOT C BOJIOC NP CJIEAYIOIIEM MBIThe: OOBIYHO IO MPOIIECTBUH EPHOJIa NPUMEPHO OT
24 no 72 4 mocie nepBOHAYAIEHOTO HAHECEHUS] KOMIIO3UIMY Ha 3Ttarne (i). 3aTeM BOJIOCHI TIOBTOPHO MEXaHHWYe-
CKH YKJIa/IBIBAIOT.

CTanio MBITBSI MOXHO OCYIIECTBIATH TOJIBKO BOJOW WM C TPUMEHEHHEM MIaMITyHSI.

[IpumeHeHne TOPSTIUX WHCTPYMEHTOB HE UTPAET KIIFOYEBOH POJIM HA CTaIUH MOBTOPHOHN YKIanKH. DTO SIB-
JSIETCS 3HAYUTENBHBIM MPEUMYIIIECTBOM JUIA MOTPEOUTENCH, KOTOPBIE XOTAT YMEHBIIUTD WM UCKIIOYUTH BO3-
JIeficTBHE BBICOKMX TEMIIEpaTyp Ha BOJIOCHI, HAIPUMED, B CIIydae, €CIA WX BOJIOCHI ABISIOTCS JIOMKHUMH HJIH T10-
BPES)KACHHBIMU B PE3yJIbTaTe MPEABIAYIINX XUMHICCKIX 00paOO0TOK, TAKMX KaK OCBETJICHHEC M XMMHYCCKas 3a-
BUBKA.

COOTBETCTBEHHO, BOJIOCHI TPEIIOYTHUTEIEHO HOBTOPHO YKIIAJIBIBAIOT MOCPEACTBOM HMX PacdeChIBAaHHS C
NpUaHUEM BBIPSIMIICHHOH (OpMBI ipu Temrepatype ot 15 1o 40°C, Gosee mpenouTUTENEHO IPH TEMITEpaTy-
pe ot 20 no 30°C.

Oransl ciocoba ot (i) 10 (iv), Kak OMKUCaHO BBIIIE, TAKIKE MOXKHO MMOBTOPHUTH KaK OJUH WK Oosee (T.¢., Ba
WY TPU) IUKIIOB.

Hacrosimee n300peTeHne A0MOTHATENHHO POMILTIOCTPUPOBAHO CO CCHUIKOH Ha CIIEAYIOIINI HeorpaHuIH-
BAIOIINI TpUMep.
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IIpumep

Bce uHrpeineHTsl BRIpaXKeHbI B Mac.% OT OOILIET0 KOJIMYEeCTBA COCTaBa M B MepecyeTe Ha KOJINYECTBO akK-
TUBHOTO MHTPEINCHTA.

[Tyukn TeMHO-KAaIITaHOBBIX €BPOTEHCKUX BOJHUCTHIX HAKIaTHBIX Bosoc Ne6 BeIMaumBanu B TeueHue 20
MHUH B pacTBopax 3% rimuepanbaeruia (CpaBHUTEIbHBIN), 3% MOYEBUHBI (CPaBHUTENBHBIN) U UX KOMOMHAIINN
(cormacHo HacTosmeMy n300peTeHuo). KoHTpoIbHBIE TIPS BBIMAYUBAIHN B BOJIE.

Bce myuxu pacuechBani 10 BRIIPSMIICHHUS W BEICYIINBAIN B CYIIMIBHBIX IIKadax.

[Tocne BBICHIXaHHA ITyYKH 00padaThIBalIN YTIOKKOM 5-7 pa3 ¢ IPUMEHEHHEM COCTABOB ISl BRITIPSIMIICHHS
npu 200°C. Yepes 2 1HS UX MBUIM C IPUMEHEHHUEM IIAMITYHS M PacUEeChIBAIIU 0 BHIIPSMIICHUS U BBICYIIUBAIN B
CyIIIIBHBIX mKadax. [locine BhICYIIMBaHUS MPSIAN pacdyechiBaiu u (GoTorpagupoBany. YKa3aHHBIC 3TAIbl MO-
BTOPSUIM TIPH CIIEAYIOIIEM MBIThE. YKIAIAKy C NMPUMEHEHHEM Telljla MOCie NMEepBOHAYAIBHOTO JTana YKIaIKH
YTIOXKKOM H TI€pe/] IEPBBIM MBITHEM HE MTPOBOANIIH.

OOBEeMBI IyYKOB M3MEPSIIM ¢ TIPUMEHEHHEM YCTPOMCTBa Il aHann3a n3oopaxeHnid. O0bEeM ITydKOB CBHU-
JIETEJILCTBYET O TOM, UTO CHOCOO COTJIaCHO N300PETEHHUIO 00ecTIeurBall yMEHbIIEHHE 00beMa (BeIpsMIIeHHE) (B
JAHHOM CITydae 06BEM 03HAYACT MPOCKIMIO H300paKeH s TyuKa Ha SKpaHe W BBIPAKEH B MM-). Takke mpiBe-
JIEHO TIPEUMYIIIECTBO B MPOIICHTAX (T.€., YMEHBIIICHHE 00beMa) TI0 OTHOIICHHUIO K KOHTPOJIIO (Boa). Pe3ympTaTsl
mpencTaBieHb! B Ta0m. 1.

Ta6uua 1. OGbeMbl 06paGOTAHHBIX TYYKOB BOJIOC B MM’ [IOC/IE OHOKPATHOI TePMHUYECKOM 06paGOTKH I
JIBYXKPAaTHOTO MIOCJIEIOBATEIIEHOTO MBITBS C IEPEPHIBOM 2 TTHS

O6paboTka Mocne 1- ro MbITbs Mocne 2i- ro MbITbs
o6bem % o6bem %
npeMMyLLecTBa NpPenMyLLecT-

Ba

BOAA (KOHTPOnb) 15492 0,0 16176 | 0,0

3% MOYEBUHDI 16646 -7.4 16979 |-5,0

3% rnvuepansaeruga 13105 15,4 12566 | 22,3

3% MoueBUHbI + 3% 11904 23,2 10540 | 34,8

rnvuepanbaernaa

PesynbTaThl OKa3bIBAIOT, YTO 00pabOTKa MOUYCBUHOMN W TIIMIIEPATBICTHIOM COTJIACHO HACTOSIIEMY H30-
OpereHunio oOecrieunBaeT 3HAYUTEIHLHOE YMEHBIIEHHE 00beMa BOJIOC (BBIMPSAMIICHHE) 10 CPAaBHEHUIO C KOHTPO-
JeM.

Pe3ynbraThl TakkKe MOKA3bIBAIOT, YTO 00paOb0TKa MOYEBHHOM U TIIHIEPAIbIETHIOM COTTIACHO HACTOSIIEMY
M300peTeHNI0 00eCreunBacT 3HAYNTEIEHOE YMEHBIIIEHHE 00beMa BOJIOC (BBIMPSAMIICHHE) TIPH COTIOCTABIICHUH CO
CPaBHHUTEIbHBIMU IPUMEPAMH C KaX/bIM M3 HHIPEJUEHTOB OTAENbHO. Takum 00pa3oM, MOHITHO, 4TO KOMOHHA-
1Sl MOYEBUHBI U TIHIEPAIIbIETH/IA COTIIACHO HACTOSIIIEMY N300PETEHHIO UMEET CUHEepriHuecKuil 3 GexT.

WnmrocTparus npencTaBiseT co0oil m300paxkeHue, KOTopoe IEMOHCTPUPYET ACHCTBHE 00pabOTKH Moue-
BUHOW ¥ TJIHMIEPATIbICTHIOM COTVIACHO HACTOSIIEMY M300peTeHHIo mociiec 1 00paboTKU U 2-XKPaTHOTO MEITHS.
3HaYHNTEIBEHOE YMEHBIICHUE 00beMa (BHIMPSIMIICHIE) SBHBIM 00pa30M ONpeAeIsIeTCS U3 BU3yaIbHOTO CPAaBHCHUS
n300paXKeHus ciieBa (KOHTPOIIb) U N300paXeHHUs cTpaBa (B COOTBETCTBUH C H300PETCHHUEM ).

OOPMVIIA U30BPETEHUA

1. KoMmmo3unus i YKIaIKd BOJIOC IJIS1 MCCTHOTO HAHECCHMS Ha BOJIOCHI, COJEpIKaIiasi, B pacyere Ha 00-
Y10 Maccy KOMIo3umuH, ot 1 10 5 mac.% rimmepanbaeruna u ot 1 1o 5 mac.% modeBunsl, NH,-CO-NH,, pac-
TBOPCHHBIX B BOJJHOM HOCHUTEIIC.

2. Crioco0 yKIIaAKH BOJIOC, BKITFOYAFOIIUIA CIICIYIOIINE ITAIIBL:

(i) 0OpaboTKa BOJOC IMyTEeM MECTHOTO HAHECEHUS KOMIO3HIIMH JUIsl YKITAKU BOJIOC 11O 1.1 1

(1) MexaHHYecKas yKiIaaKa 00paboTaHHBIX BOJIOC.

3. Cnoco0 1o m.2, B KOTOpOM 00paOOTaHHBIC BOJOCHI CYIIAT MU MMO3BOJISIOT UM BBICOXHYTH, HE CIIOJIAC-
KHBasl C HUX KOMIIO3HIUIO JJIs YKIIAJKH, a 3aTeM BBICYIICHHBIC BOJIOCHI MEXaHUYCCKHU BBIMPSIMIISIIOT C IPUMCHE-
HUEM TOPSYEro HHCTPYMEHTA MpH padodeit Temmeparype ot 120 g0 220°C.

4. Cnoco0 1o 1.2 w3, BKITIOYAIONINH CIeAYIONINE TOTIOTHUTEIBLHBIC ATATIBI:

(iii) omoslacKMBaHUE yJIOKEHHBIX BOJIOC H

(iv) MexaHn4ecKasi TOBTOPHAsI YKJIaJKa BOJIOC MTOCIIE OTIOTACKUBAHUSI.
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KoHTpons 3 % MoueBUHbI U

3% rnuyepanbgernga

Q EBpasuiickasi naTeHTHas opraHusauus, EAMB

Poccust, 109012, MockBa, Manblii Yepkacckuit nep., 2
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