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KOMITO3ULUA, COJEPXKAIIASL AJTKAHOJIAMMWH U ITPOCTOU DOUP
I'IMKOJIA, ITPEAHA3SHAYEHHASA JJIA VJIYUIIEHHOI'O U3BJIEUHEHW A
BUTYMA

OBJACTbH TEXHHKH, K KOTOPOU OTHOCHUTCS U3OEPETEHUE

BapuaHTBI OCYIIECTBICHUSI OTHOCSTCS K U3BJICUEHUIO OUTYMa U3 He(PTEHOCHBIX
neckoB. TouHee, OHM OTHOCSTCS K YIAYYIIEHHOMY CIOCOOy M3BJIeUeHUst OuTyMa u3
HEe(PTEHOCHBIX MECKOB IMyTEM OTKPBITOH pa3pabOTKH WU MyTEeM U3BJICUEHUS in Sifu.

Y COBEpPIIEHCTBOBAHUEM SIBJISIETCS] IPUMEHEHHE B KAYECTBE BCIIOMOTaTEJIbHOTO
CpeAcTBa IJIsl U3BJIECYEHHS] KOMIIO3ULIMH, BKJIIOYAOIEeH aJJKaHOJAMHH U COJEp KaIHii
KOHIIEBBIC STUJIEHOKCHUIHBIE TPYIIITBI MPOCTON 3(pup IIUKOJSA, B BOAE W/ KU mape,
UCIIONB3YIOIHUXCS B CIOCO0E U3BJICUCHUSI ONTyMa.

YPOBEHb TEXHUKU

MecTopokneHuss HeTEHOCHBIX NTECKOB BCTPEYAIOTCS BO BCEM MHUpPE, OJTHAKO
6onbine Bcero ux B Kanane, Benecyane u Coennnennsnix Illtarax Amepuku. ItH
He()TEeHOCHBIE MTECKU COAEPkKAT 3HAUUTEJbHbIE KOJUUECTBA TSKEI0H HeTH, OOBIUHO
Ha3bIBaoIencss OuTyMoM. BUTYyM MOKHO H3BJIeUb U3 3TUX HE(PTEHOCHBIX NECKOB U
OUYHCTHUTDH C MOJYUYCHHEM CUHTETUYECKOH HE(PTH MJIM C IPSIMBIM MOy YeHHEM
He(TenpoayKTOB. 3aTpyAHEHHUE, CBSI3aHHOE C 00paboTKOI OUTyMa, 3aKJII0YAETCs B
TOM, YTO OH OOBIYHO SIBJIAETCS YPE3BbIYAHHO BA3KUM, HHOT/IA IO TAKOH CTEMEHH, YTO
OH SIBJISIETCS] CKOpee TBEPJbIM BELIECTBOM, UM JKUIKOCTbIO. Takum oOpa3om, OUTyM
0OBIYHO He 00J1alaeT TEKYUYECThIO, XapaKTEPHOU IJisg MeHee BA3KOW HJIU JIETKOU ChIPOU
HepTH.

ITockobKy OUTYM IO MPUPOAE SABJIAETCS BA3KUM, €r0 HEBO3MOXKHO HOOBITh U3
CKBaXUHBI, TPOOYPEHHOH B HE)TEHOCHBIX MECKaX, KaK B ciydae Oojee JIeTKOH ChIpoi
He(pTH. DTO HEBO3MOIKHO, MTOCKOJIBKY OUTYM IPOCTO HE TeUET 0e3 MPEeNBAPUTEIBHOTO
HarpeBaHus, pazbaBieHus w/unu nepepadotku. I1ockonbKy OOBIYHBIE METOAUKHI
no0brau HeTH OypeHHeM SIBJISIFOTCS] HEMOAX OSIIIUMHU IJisT JOOBIYM OUTyMa, B TeUEHUE
HECKOJbKUX NECITUIETHH pa3padOoTaHO HECKOIBKO METOAUK SKCTPAKLHUH U 00paboTku
He(PTEHOCHBIX MMECKOB C U3BJeYeHHeM Outyma. B ciyuae manornyOuHHBIX

MeCTOpO)KI[eHI/Iﬁ He(bTeHOCHbIX INEeCKOB THIINYHAasA METOAHWKAa BKJIIKOYACT
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NOBEPXHOCTHYIO 3KCTPAKIHUIO MUIH JOOBIYY M 3aTEM MOCIEAYIOLIyI0 00paboTKy
He()TEeHOCHBIX ECKOB ISl U3BJICYCHUS OUTyMa.

Pa3zpaboTka METOOUK MOBEPXHOCTHOM 3KCTpaKIUU (OTKpbITast pa3paboTka)
0cOOEHHO MHTEHCHUBHO MpOoBOAUIach Ha moyie Atabacka B Kanane. B aTux meronukax
OTKpPBITOH pa3paboTku HEPTEHOCHBIE TECKU NOOBIBAIOT, HAIPUMEP, MyTEM OTKPBITOH
pa3paboTKH C MpeaBapUTENbHBIM YAAJEHHEM BCKPBIIIHBIX MOPOJ UJIH OTKPBITON
pa3paboTKH KapbePHBIM CIIOCOOOM C UCMOJIB30BAHUEM LIATAIOINX 3KCKaBATOPOB,
POTOPHBIX 3KCKABATOPOB M B HEJAABHEE BPEMsI C HCIIOJIb30BAHNEM KOBIIOBBIX
HKCKABAaTOPOB U CAMOCBAJIOB. 3aTeM HEPTEHOCHBIE IECKU TPAHCIIOPTHPYIOT HA
npennpustue st 00paboTKU U U3BJIeYEeHUs OUTYyMa U3 MECKOB. DTH METOAUKH
OOBIYHO BKJIFOYAIOT UCIOJIB30BAHUE PACTBOPHUTEISI HEKOTOPOTO THIIA, YaIle BCETO
BOZbI UJIU Mapa, XOTs TaK)Ke UCIOJB3YIOT APyTrHe PACTBOPUTEINH, TAKHUE KaK
yIJIEBOJOPOAHBIE PACTBOPUTEIH.

ITocne BbIeMKHU TpyHTa Ha moJyie ATadacka 0OBIYHO HCIOJB3YIOT METOIUKY
SKCTPAKLUH ropsidel BOAOH, B KOTOPOH HEPTEHOCHBIE MECKU CMELINBAIOT C BOJOH NpHU
TeMIlepaTypax, HaXOAsLUXCS B JUana3zoHe npuMepHo ot 35 no 75°C, npu HeJaBHEM
yCOBEPIIEHCTBOBAHUH, 3aKIIOYAKOMIUMCS B MOHMKEHUH HEOOXONUMON TeMIIepaTyphl B
CTOPOHY HUJKHEH yacTu 3Toro auana3zoHa. C HepTEHOCHBIMHU NTECKAMU MOKHO
CMeIIaTh SKCTPArupyoOUINNA areHT, Takoil kak ruapokcun Hatpus (NaOH),
NOBEPXHOCTHO-aKTUBHbIE BEIECTBA U/MIJIH BO3IYX.

Bony no6aBisitoT kK HeTEHOCHBIM MECKaM JJisi TOJYYEeHHUsI B3BECH HE(PTEHOCHBIX
MEeCKOB, K KOTOPOU MOKHO n100aBuTh nobOaBku, Takue kak NaOH, koTopyto 3aTem
TPAHCIIOPTUPYIOT B SKCTPAKLHOHHYIO YCTAHOBKY, 0OBIYHO MO TpyOonposoay. B3sech
NepeMeINBaOT B cocyne st pasaenenus u Boga u NaOH obecneunBaroT
BBICBOOOKIeHEe OUTYyMa U3 HE(PTEHOCHBIX MECKOB. 3aXBaYE€HHBINH BOOOU U
nocpenctsoM NaOH Bo3ayx nmpucoequHsIeTCsl K OUTYMY, 3TO MO3BOJISIET OUTYMY
BCIUIBITh HA TIOBEPXHOCTH B3BeCH M 00pa3oBaTh neny. Comepikamyo OUTYM MeHy
IOTIOJTHUTENBHO 00pabaThIBAIOT IJIsl YAAJIEHUSI OCTATOUYHBIX KOJIUYECTB BOJBI H
MEJIKUX YaCTHI], KOTOPBIMU OOBIYHO SIBJISIIOTCS MEJKHE YaCTHULBI TECKA U TIIUHBIL.
3aTemM OMTYM OTHPABJSIOT HA XpaHEHUE A0 MPOBEACHUS NOMOJTHUTEbHON 00paboTku
WU cpazy oOpabaThIBAIOT XUMUYECKUM 00pa30oM HIIM MMyTEM CMEIIUBaHUs ¢ Oojee
JEerKUMHU HEQTSIHBIMUA IPOAYKTAMHU U TPAHCIIOPTHPYIOT MO TPyOONPOBOAY IJIA

nepepaboTKU ¢ MOJy4YeHUEM CHHTETHUeCKON cripoil HedTu. K coxanenuto, 3Ty
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METOMKY HEBO3MOJKHO HUCIOJIb30BaTh AJisA Oojiee ri1yO0oKO pacloiOKEHHbIX CIOEB
HEe(PTEHOCHBIX MECKOB.

[IpoBOAMMBIE i Sifu METOIMKH, HAIIPUMED, B KOTOPBIX HCIOJNB3YIOT Hap, MOXKHO
UCIOJIB30BATh IJIs1 U3BJIeYeHUsI OUTyMa u3 Oosee riayOoko 3anerarwineit HepTu npu
ckBaXMHHOHN noObIve. ITo onenkam npumepHo 80% HE(PTEHOCHBIX MECKOB B AbOepTe
U MOYTHU BCe HEPTEHOCHBIE TeCKU BeHecys bl HaXOASATCS CIAMIIKOM IiyOOKO MOox
3emiieii, 4TOOBI MOKHO OBLIO UCITOJIB30BATh OTKPBITYIO pa3paboTKy KapbepHBIM
crocobom.

C MCmoMb30BaHMEM OMUCAHHBIX BbILIE METOAUK CBSI3aHbI OOJIBbIINE 3aTPATHI,
HKOJIOTHYECKHe 3aTpyaAHeHus U npobyemsl Oe3onacHoctu. Tak, Hanmpumep,
UCMOJIb30BaHNE OONBIINX KOJHYECTB napa TpedyeT OOJbIINX 3aTPAT SHEPTUH U
HeoOxonuMbl 00padoTka u ynajgeHue OONbIINX KOJUYECTB BOABL. B HacTosiee BpeMs
I SKCTPAKIUU U 00paboTKH HE(PTEHOCHBIX MECKOB HEOOXOAUMO HECKOJIBKO
Oappeneii BOABI B epecyeTe HA KaXAblil Oappenb nonyuyeHHoN HepTu. OTKphITas
pa3paboTka C mpeABapUTENIbHBIM YIaJE€HUEeM BCKPBILIHBIX MOPOJA U MOCIEAYIOIas]
00paboTKa MPUBOAUT K MOJYYEHHUIO HE MOJTHOCTHIO OYUIIEHHOIO MecKa, IPH 3TOM JIs
BO3MOJKHOCTH €r0 BO3BPAIIEHHS B OKPYIKAKIIYIO Cpey HeoOXoarMa JOTOJHHUTEIbHAs
obpaborka. Kpome Toro, ucnosiapb3oBaHue OOJBIIOTO KOJTUYECTBA LIEJOYH MPU
OTKpPBITON pa3paboTke sBISIETCS HE TOJIbKO OMACHBIM MPOU3BOACTBEHHBIM (PAKTOPOM,
HO U cocoOCTByeT 00pa30BaHHUIO MEJIKHMX YaCTHIl TJIMHBI B XBOCTAaX, Yy AaJEeHHE
KOTOPBIX SIBJISIETCS OCHOBHOM 3Kojoruueckoi npobsuemoii. Takum obpaszom,
coXpaHsieTcss HeoOXOoaMMOCThb 3P PEeKTUBHBIX, OE€30MACHBIX U YKOHOMHUYHBIX METOIHK
IJIs MU3BJIeYeHUs] OUTyMa U3 HEQTEHOCHBIX MECKOB.

KPATKOE U3JIOXKEHUE CYIIHOCTHU U30BPETEHUA

BapuaHTbl OCYLIECTBICHUSI OTHOCATCS K CIOCOOY M3BJIeUeHMs] OUTyMa,
BKJIFOHAOEMy 00paboTKy HE()TEHOCHBIX MECKOB KOMITO3HUIIUEH, BKIIOYAIOIIEH, B
OCHOBHOM COCTOsIIEH U3 uiu cocTosimen us (1) ankanonamuna u (ii) npocroro >3¢pupa
TJIMKOJISA, Tie TPOBOAAT 00paboTKy HE(PTEHOCHBIX MECKOB, NOOBITHIX MyTEM OTKPBITOM
pa3paboTKH, UK MPOBOASAT 00PabOTKYy HePTEHOCHBIX TECKOB MPH NOObIYe i1 SifU B
MOJ3E€MHOM MECTOPOKIECHUH.

B onHOM BapuaHTe OCYLIECTBJICHHS CrIOC00a U3BIeYeHUsI OUTYyMa, ONUCAHHOTO

BBIIIE B HACTOSIIIEM HU300pPETEHUH,
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ankaHoJiaMuH (1), mpeasaraeMblii B HACTOSIEM U300pETEHNH, ONMICHIBACTCS
cinenyromei Gopmyoi:

HO-R-NH, (D
B KOTOpOit R 0003HauaeT MUHEHHYO alKWIbHYIO TPYINY, COAepIKamy ot 4 1o 8
aTOMOB yTJiepoja, oT 5 10 8 aTOMOB yriiepona u/uiu 6 aTOMOB yrjiepoaa, mpu
ycnoBuu, 4to rpynna -NH, w/unu rpynna -OH He3aBUCUMO MOKeT OBbITh
NpUCOeAUHEHA K MEPBUYHOMY HJIM BTOPUUYHOMY aToOMy yriepoaa. IlpeanouturensHo,
eCJIM aJIKaHOJIAMUHOM SIBJISIETCSI TeKCaHOJIaMHUH, 6-aMUHO-1-rekcaHon, 8-aMuHO-1-
OKTaHOJI UJIU UX CMeCU. AJIKaHOJIAMHH MOXET COAEPIKaThCs B KOMIIO3UI[UU B
KoJu4uecTBe, cocTapisiromeM oT 10 1o 90 mac.% B mepecyere Ha MOJHYK MaccCy
KOMITO3HIINHU aJIKAHOJIAMUH/COAEPKAIUNA KOHIIEBbIC STUICHOKCHUIHBIE TPYIIIIBI
npocToi 3Pup rIUKOIS.

Kpowme Toro, nmpocToii 3¢up IUKOJS IpeacTaBisieT codoil conepkamuit
KOHIIEBBIE STHUJIEHOKCUIHBIE TPYIITBI MPOCTOH 3pup riukosns (i1), ONUCHIBAIOIIUICS
cienyromei Gpopmyo:

R;-(C.H40)H (1)
B KOTOpO# R| 0003HauaeT NMMHEHHY0, pa3BETBIEHHYIO, LIUKINYECKYIO aJKUIbHYIO,
(beHNIPHYIO0 UK aNKUIQEeHUIbHYIO TPYIIY, COAepkamyo 4 unu Oonpiuee
KOJINYECTBO aTOMOB YIJ€poAa, NPEeANOUYTUTENbHO H-OyTHII, H-IEHTUJ , 2-MeTUI-1-
NEHTUJI, H-TeKCHUJI, H-Te€NTUJI, H-OKTWI, 2-3TUJITeKCHJI, 2-IPONUITenTH, PEeHIIT HIH
LUKJIOTEKCHUI, U n paBHO OT 1 1o 3, 1 unu 2. Tak, Hanpumep, coaepKaluMu
KOHIIEBbIE STUJIEHOKCUIHBIE TPYIIIBI MPOCTIMU 3PUPAMU TIIUKOJECH MOTYT SIBIATHCS
coaep KAl KOHLEBbIE STHICHOKCUIHbIE TPYIITbI MPOCTON H-OyTUIIOBBIN 3 up,
coaepKaluil KOHLEBbIE STHICHOKCUIHBIE TPYIIbI MPOCTOW H-NIEHTHJIOBBIN 3dup,
copep KAl KOHLEBbIE STHICHOKCUHBIE TPYIIITbI MPOCTON H-TE€KCUIIOBBIN 3] up,
copep KAl KOHLEBbIE STHICHOKCUIHBIEC TPY Tl IPOCTON H-TeNTHIOBBIN 3 up,
coaepKaluil KOHLEBbIE STHICHOKCUIHbIE TPYIIbI NIPOCTONH H-OKTHIOBBIN 3dup,
copep KAl KOHLEBbIE STHICHOKCUIHBIE TPYIIThI MPOCTON PeHUIOBBIH 3¢ up,
comep KAl KOHLEBbIE STHICHOKCHUIHBIE TPY I IPOCTON LHUKJIOTe€KCUIIOBBINA 3 Up
wiu ux cmecu. Coxgeprkamuii KOHIEBbIE 3TUIICHOKCHAHBIE TPYIIBI IPOCTON 3 up
IJIMKOJIST MOXKET COAEPIKAaThCs B KOMIO3ULIMU B KOJIMYECTBE, COCTaBIs0meM oT 90 no
10 mac.% B mepecyere Ha MOJHYI MacCy KOMITO3UIIUH aJIKAHOJIAMUH/COAep Kaui

KOHI[€BbI€ 3TUJICHOKCUIHbIE TPYIIIbI MPOCTON 3(PUP TITHUKOJIS.
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B onHOM BapuaHTe OCYLIECTBJICHHS CrIOC00a U3BIeYeHUsI OUTyMa, ONUCAHHOTO
BBIIIE B HACTOSAIEM H300pETEHUH, OTHOLIEHHE MAaCChl aJJKaHOJIAMHHA K Macce
poCcTOro 3¢ upa riIuKoIst MOXKET cocTaBiaATh 50:50.

B npyrom BapuaHTe OCyLIECTBJIEHUS CIIOCOO U3BIE€YEHHs] OUTYyMa, MPOBOAUMBIIL
IyTeM OTKPBITOH pa3pabOTKH, OMMCAHHBII BBILIE B HACTOSIIIEM H300pETEHHH,
BKJIFOYAET CTAMU: 1) OTKPBITOH pa3paboTku HEPTEHOCHBIX MECKOB, 11) MONyYEHHS
BOJHOW B3BECU HE(PTEHOCHBIX MECKOB, 111) 00pabOTKH BOJAHON B3BECH aJTKAHOJIAMUHOM
U COJEPIKALUM KOHIEBbIE STHIEHOKCUIHbIE IPYIIbI MPOCTHIM 3PUPOM TIIHKOJIS, 1V)
nepeMeImnBanus o0paboTaHHONH BOAHOH B3BECH, V) MEPEHOCA EepeMeIaHHON
00paboTaHHOW BOMHON B3BECU B pe3epByap AJs pa3AesieHus U Vi) OTAeNeHus] OuTyma
OT BOJHOM 4acTH, MPEANOUYTHTEIbHO €CIU COAEPIKAIUI KOHLEBbIe STUICHOKCUTHBIE
IPYIIIBI TPOCTOM 3P UP TIIHKOJS COASPIKUTCS B BOAHON B3BECH B KOJIMUYECTBE,
cocrapisitomeM ot 0,01 mo 10 mac.% B nmepecuyere Ha Maccy HEPTEHOCHBIX MECKOB.

B npyrom BapuaHTe OCYLIECTBJIEHHUS CIOCOO U3BJIEeYEHHs] OUTYyMa, MPOBOAUMMBIIL
nyTeM n0ObIYH in Sifu, OMUCAHHBIN BbIIIEe B HACTOSAIIEM U300pETEHHUH, BKJIIOYAET
craguu: 1) oOpaboOTKH MOA3EMHOTO MECTOPOKAEHHSI HEPTEHOCHBIX NMECKOB MyTEM
HarHeTaHusi B OypOBYIO CKBaXKHMHY Mapa, COAEPIKAINero ajJKaHOJAMHH U COAep KaIlHil
KOHLIEBbIE 3TUJIICHOKCHIHBIE TPYIIIbI MPOCTON 3PP TIUKONIA, W/ HUIH KOMIO3UIIHIO,
BKJIFOUAIOLIYIO COAEPIKAIMI KOHLIEBbIE TPOMMICHOKCHUHbIE IPYIIIBI TPOCTOH 3 up
TJIMKOJIS, U 11) u3BjiedeHus: Outyma u3 OypoBOH CKBaKHMHBI, IPEANOYTUTEIBHO €CITU
KOHLIEHTPALUS COAEPIKAIEro KOHIEBbIE YTUIEHOKCHUAHBIE TPYIIbI IPOCTOro 3 upa
riukosis B nape cocrasisieT ot 0,01 go 10 mac.%.

KPATKOE OIIMCAHHE YEPTEXEM

Ha ¢ur. 1 npencrasnena ¢pororpadus odbpasua pazdbaBieHHOTO OUTyMa,
00paboTaHHOrO KOMITO3UIMEN MpUMepa, MpeaiaraeMoil B HacTOosIIeM U300peTeHNH, U
o0pa3oB pazdaBiaeHHOro OuTyma, 0OpabOTaHHBIX KOMITO3ULUSIMU MPUMEPOB, HE
COOTBETCTBYIOIIMMH HACTOSAIIEMY U300pETEHHUIO.

Ha ¢wur. 2 npencrapien rpadpuk Mex(pa3sHOTO MOBEPXHOCTHOTO HATSIKEHUS
(MITH) npu nByX TemmepaTypax aisi odpasua pa3baBieHHOro OuTyma,
00paboTaHHOrO KOMIO3UIMEH MpUMepa, MpeaiaraeMoil B HacTosIIeM U300peTeHnH, U
obpa3oB pazdaBiaeHHOro OuTyma, 0OpabOTaHHBIX KOMIIO3ULIUSIMU IPUMEPOB, HE

COOTBETCTBYIOIIUMH HACTOALIEMY U300pETEHUIO.
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ITOJJIPOBHOE OITMCAHUE BAPMAHTOB OCYIIECTBJIEHUA

Tepmunse! "Outym" u "Tsxenas HepTh" B HACTOAIIEM U300PETEHUU HCIONB3YIOT
B3aMMO3aMeHsIeMbIM 00pa30M U HCIIOJb30BAHUE OJHOTO TEPMHUHA BKJIIOYAET 00a
tepMuHa. Criocob u3BiaedeHuss ONTyMa MOXKET BKIIOYATh 00ecrneueHne J0CTyna K
HaxXoJAIeMycCsl oA 3eMiieil OuTyMy, u3BJeUeHHe OUTyMa U3 MOA3EMHOTO MecKa U
3aTeM U3BJieueHHEe OUTyMa U3 MOJ3EMHOTO y4acTKa Ha OBEPXHOCTh 3eMiin. Tak,
Harpumep, HeTEHOCHbIE TECKH MOXKHO U3BJIEYb MYTEM OTKPBITOH pa3paboTKu H
TPAHCMOPTUPOBATH HA Y4aCTOK Jjisi 00paboTku. OTnenenune OUTyMa W/ UK TSKETOU
He(TH OT HEPTEHOCHBIX MECKOB MOKHO MPOBECTH MO ABYM METOJIHKaM, HO HE
OTPAHUYHUBASICh TOJBKO UMH. OTKPBITasl pa3paboTKa U/UU U3BJICYEHHE /7 Situ, NHOTAA
Ha3bIBAKOIIEECs] CKBAKUHHON 100ObIYe. METONUKY in Sifit MOXKHO MCIIOJIB30BATh MPH
CKBa)XUHHOH noObIUe 1Jisk u3BJIedeHus: Ooyee riy0oko 3aneraromeii Hedptu. Ilo
oueHkaM npuMepHO 80% HepTEeHOCHBIX MECKOB B ANbOEpTE U MOYTH BCE
He(pTeHOCHBIE TeCKU BeHecya1bl HaXOASATCS CIUIIKOM riyO0O0KO Mo 3eMiiel, 4TOObI
MOKHO OBLIO UCMOIBb30BATh OTKPBITYIO Pa3paboTKy KapbepHBIM CIIOCOOOM.
Heobxonumas napopmanus npusenaena B nyonukanuu "Understanding Water-Based
Bitumen Extraction from Athabasca Oil Sands", J. Masliyah, et al., Canadian Journal
of Chemical Engineering, Volume 82, August 2004.

OcHOBHbBIE CTaUU NIPU U3BJIEUYEHUN OUTYMa NMyTEeM OTKPBITOH pa3pabOTKu MOTYT
BKJIFOYATh SKCTPAKLHIO, 00paboTKy meHbl, 00paboTKy XBOCTOB U MepepaboTKy.
Cranuu sIBISIOTCS B3aMMOCBSI3aHHBIMU, OIIE€PALUHU 110 JOOBIUE OKA3bIBAIOT BJIMSHUE HA
SKCTPAKLMIO M SKCTPAKIUsS, B CBOIO OUepPEeNb, BIUSIET Ha ONepaluuu nepepadoTKu.
OcHoBHbIe cTanuu 00paboOTKHU i Situ Nst U3BJeUeHUus1 OUTyMa n3 HE(QTEHOCHBIX
NECKOB MOTYT BKJIIOUATh HATHETAHHUE Mapa B CKBAXKUHY, U3BJICUCHUE OUTyMa H3
CKBaXHUHBI U pa3baBiieHuE U3BJIEYEHHOTO OUTYyMa, HAIPUMED, KOHIEHCATOM, IJIs
TPAHCIIOPTUPOBKH IO TPyOONpoBOAaM.

Hcnonp3yromascs Npu CKBAXKMHHONH H0OBIYE HUKJINYECKAss CTUMYJISALUS TapOM
(ILICIT) mpencrapisieT cob0Oi MPOBOAUMYIO A Sit METONUKY "TapOIUKIUYECKON
00paboTKM CKBaXUHBI", B KOTOPOU Map HarHETAOT B CKBAXXUHY MPH TEMIIEPATYpE,
paBHO# oT 250 no 400°C. ITap mpoxBUraercs BBEpX U HarpeBaeT OUTYM, YMeHbIIAas
ero BA3kocTh. CKBa)XHMHE AAIOT OCECTh B TEUEHHUE JHEH WM HeAeNb U 3aTEM TOpsUYIo
He(Th, CMELIAHHYIO ¢ KOHICHCHPOBAHHBIM ITAPOM, BBIKAYUBAIOT B TEYEHHE HENENb

UJIN MeCsiLieB. 3aTeM NPOoLEeaypPy MOBTOPSIOT.
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ITapoBoii rpaButaunonHbiil Apenax (I1I'J1) sBasiercss npyroit mpoBoauUMOil in situ
METOIUKOH, B KOTOPOH B HE(TEHOCHBIX MeCKaxX OypsAT ABE€ FOPU3OHTAIBHO
pPacmnooXKeHHbIE CKBAXKUHBI, OJHY B HU)KHEH 4aCTH MECTOPOXKAEHUSA U APYTYIO HA 5 M
Bble Hee. CKBa)XKUHBI OypsIT rPyNIaMy BHE LIEHTPAJbHBIX CJIIOEB. DTHU CKBAKHHBI
MOTYT NPOCTUPATHCS HA MUJIM BO BCeX HampasiaeHUsX. [lap HarHeTalOT B BEPXHIOIO
CKBa)XXMHY, PACIJIABIsAsl TAKMM 00pa3oM OUTYM, KOTOPBIH 3aT€M T€UeT B HUIKHIOKO
CKBaXXHMHY. 3aTe€M MOJYUYEHHYIO KUIAKYIO HEPTh, CMEIIAHHYIO C KOHAEHCUPOBAHHBIM
MapoM, BBIKAYMBAIOT HAa NMOBEPXHOCTh. TUMNYHAS CTETIEHb U3BJIEUEHUs] UMEIOLIeNCcs B
Hanuuuu HedTu cocrasiseT oT 40 o 60%.

[Ipu mpoBeneHNU MPOMBIIIJIEHHBIX ONEpaluil U3BJIeUCeHUsI ONTyMa HEPTEHOCHBIH
NECOK MOJKHO JOOBITh B Kapbepe C UCIOJIB30BAHHEM CAMOCBAJIOB H KOBIIOBBIX
5KCKaBaTopoB. J[oObITEIE HEPTEHOCHBIE TECKH TPAHCIOPTHPYIOT HA YYACTOK AJIS
obpaboTku. CTagus SKCTPAKIUU BKIOYAET U3METbUueHNEe KOMKOB HE(TEeHOCHOTO
NecKa U UX CMeIINBaHue C (PEeUUPKYISILHOHHON TEXHOJOTHYECKOH) BOOH B
CMECHUTENbHBIX KaMepax, 0akax ¢ mepeMeInBaHueM, IUKINYECKUX MO0 IIUX
YCTPOHCTBAX MJIM KOHUYECKUX APOOMIKAX C MOJyYE€HUEM KOHAULHOHUPOBAHHOMN
B3BECH HE(PTEHOCHBIX NMeCKOB. KOHANIIMOHNPOBAHHYIO B3BECh HE(PTEHOCHBIX NECKOB
MOYHO HaIpaBUTh B TUAPOTPAHCIIOPTHBIE TPYOONPOBOABI HIIM BO BPALIAIOIIHECS
OapabaHbl, B KOTOPBIX KOMKH HE(TEHOCHOTO MeCKa MOABEPraloT CIBUTOBOMY
BO3J€MCTBUIO U IPOUCXOAUT YMEHbIIEHUE UX pasMepa. BHyTpu Bpalaromuxcs
O6apabaHOB M/MIIM THAPOTPAHCHOPTHBIX TPYOONPOBOAOB OUTYM MOKHO U3BJIEYb UIIU
"BrICBOOOANTD", Mt "OCBOOOAUTH" OT YaCTHI] ecka. Bo BpeMst mpoBeaeHUs CTailH
MOJIyYEHUsI B3BECU MOKHO TOOaBUTh XUMHUYECKHE TOOABKH, IPUMEPbI TAKUX
XUMHYECKUX BEIIECTB, U3BECTHBIX B JAHHOUW 00JIACTH TEXHUKHU, TPUBEACHBI,
Hanpumep, B US 2008/0139418, Bo BCceli ero NOJTHOTE BKJIIOYEHHOM B HACTOAIIEE
nzo0pereHue B KauecTBe CChUIKH. [Ipu mpoBenennu onepanuii padbouast tTemneparypa
B3BECH MOJKET HAaXOAUThCS B quamnazoHax ot 35 no 75°C u/unm ot 40 no 55°C.

Bo Bpamarmmuxcs 6apabaHax U THAPOTPAHCIOPTHBIX TPyOOMpoBoaax K OUTYyMy
NPUCOCIUHSIETCS 3aXBAaYEHHBIH WM BBEIEHHBIH BO3yX U oOpa3yercs neHa. Ha
ctanuu oOpabOTKU MEeHBI A3PUPOBAHHBINA OUTYM BCIJIBIBAET U 3aT€M €r0 CHUMAIOT C
MOBEPXHOCTH B3BECH. ITO MOKHO OCYIIECTBUTH B 001aAal0INX OOJNBIINM pa3MepoOM
cocyaax IJisl TPAaBUTALIMOHHOIO pa3AeseHHs, OObIYHO HA3bIBAIOLIUXCS COCYAAMH IS

nepsuuHoro pasaenenus (CIIP), pasnenurenpubiMu siueiikamu (PS) nnu nepBudHbBIMU
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paspenurenbHeIMU ssuelikamu (IIPS). Hebonpimoe konuuecTBo kKamneap Outyma
(0OBIYHO HEa’pUPOBAHHOTO OMTYyMa), OCTABIINXCSI BO B3BECH, MOXKHO JIOTIOJTHUTEIBHO
U3BJI€Yb C UCIOJIB30BAHUEM NPUHYAUTEIbHON (HIOTALINN BO3JYXOM B MEXaHUYECKUX
(bIOTALMOHHBIX STYEHKaX U COCYAaX IJs U3BJIEYEHUS] HEPTAHBIX XBOCTOB, UJIU C
UCIIOJb30BAHUEM LUKJIOCENapaTOPOB U I'MAPOLUKIOHOB. [Ipu mpoMBIIIIEHHBIX
ONepanusax MOJHAs CTENeHb U3BJIEUEHHs] OUTyMa MOXET COCTaBIATh OT 88 10 95% ot
UCXOAHOT0 UMerLerocs koauuectsa Hedtu. M3BnedeHHblir OUTYM B (OpMe MEHBI
MOXKET conepskarh npumepHo 60% Ouryma, 30% Boabl u 10% TBepABIX BEIIECTB.

Conepxalnyro OUTYM MEeHY, U3BJICYEHHYIO U HEOOpabOTaHHYIO, 3aTEM MOYKHO
nea’pupoBaTh U pa3daBUTh (CMEIIATh) ¢ PACTBOPUTENAMH sl 0OeCIedeHus
OOCTATOYHOW PAa3HOCTH IUIOTHOCTEH BOABI M OUTYMa U JJII YMEHbIIECHUS BA3KOCTH
outyma. Pa3zbaBnenue pactsopureneM (Hanpumep, HaQTONH UM T€KCAHOM) obyieryaeT
yAaJeHHe TBEPABIX BEI[ECTB M BOJbI U3 COAEpIKaIel OUTYM MEHBI C HCIIOJIb30BAHUEM
OTCTOHHHMKOB C HAKJIOHHBIMH MJIACTHHAMH, LEHTPOOEKHBIX CEMapaTopoOB U/ UIU
nentpudyr. Ecnu napaduHoBIi pazdaBuTeap (PaCTBOPUTEND) UCTIONB3YIOT MPH
AOCTATOYHO BBICOKOM OTHOLIEHHH KOJIMYECTBA pa30aBUTENs K KOJIMYECTBY OUTyMa, TO
IPOMCXOAUT YaCTUYHOE OCAXKAeHUE achalbTeHOB. DTO MOXKET IPUBECTHU K
00pa3oBaHUIO CIOXKHBIX arperaToB, KOTOPbIE 3aXBaTHIBAIOT BOAY U TBEPAbIE BEIIECTBA
B pa30aBJIeHHOU conepxalieit Ourym nene. TakuM oOpa3oM, rpaBUTALIHOHHOE
pasneneHne CyIeCTBEHHO YIy4YIlaeTcsl U MOTEHIHAIbHO YCTPaHAETCsI HEOOXOIUMOCTh
UCIOJIb30BAHUS LIEHTPOOEKHBIX CENapaTopoOB MU LEHTPHPYT.

Ha crtagun 06paboTku XBOCTOB MOTOK XBOCTOB, BBIXOISINHNI U3 YCTAHOBKHU IS
SKCTPAKLHH, MOCTYMAET B MPYA AJIS XBOCTOB JUIS Pa3AeI€HUs] CUCTEMbI TBEPIbIE
BEIECTBA - XKUAKOCTb. OCBETICHHYIO BOAY MOXHO PELHPKYJIUPOBATH U3 MPYyaa
o0paTHO B YCTAaHOBKY IS SKCTpakuuu. s yckopeHus oO0paboTKu XBOCTOB K
CO3PEBUINM MEJKHM XBOCTAM MOHO JOOABUTb THIIC I OObeTUHEHUS
MEJIKOJHMCIIEPCHBIX YaCTHIl C KPYITHBIM MECKOM C MOJyYE€HUEM HepaccaanuBaromeincs
CMeCU. DTy METOAUKY MOKHO Ha3BaTb METOJAUKOHN C 0ObeIMHEHHBIMU
(xommo3utHbIME) xBocTaMu (KX). KX ynansaroT reorexHuueckum oopa3om, 3TO
yJIydIlaeT uX JalbHelmee 00€3BOKMBAHUE U KOHEYHOE M3BJIeUeHHE. XBOCTHI,
BBIXO/ISIIIME M3 YCTAHOBKHM JUISI SKCTPAKILIUH, HEO0A3aTENIbHO MPOIMYCKAKT Yepes
LEeHTPOOEKHBIN cernapaTop, MPU 3TOM MOTOK, BBIXOISIIINNA U3 BEPXHEH yacTu (MelKkue

XBOCTBI), 3aKa4UBAIOT B 3ar'yCTUTENH, a MMOTOK, BBIXOASIINN U3 HUKHEH 4acTH
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LUKJIOHA (KPYIHBIE XBOCTHI), B MPYJ IJIsI XBOCTOB. MEJIKHE XBOCTBI MOKHO
obpaboTraTh ¢ TOMOIIBIO (DIIOKYJISHTOB, 3aT€M 3aryCTUTh U 3aKayaTh B Py AJ
XxBOCTOB. Kpome Toro, MOXKHO HUCIOJb30BATh TEXHOJOTHIO C OOpa30BaHUEM IACThI
(nobaBnenne GIOKYITHTOB/MONIUIIEKTPOIUTOB) WM coueTaHue MeToauku ¢ KX u
TEXHOJIOTUH C TOJIYY€HHEM NacThl AJIst OBICTPOro BHICBOOOXKIECHHS BOABI U
peLUpPKYJINPOBaHUs BOABI, coaepxkainelicsa B KX, B yCTAaHOBKY AJIsl 3KCTPAKLUHU C
L[EJIbI0 U3BJICUeHUs OUTYyMa U3 HE(PTEHOCHBIX MECKOB.

Ha 3akyr0o4uTenbHOM CTaANN U3BJICYEHHBIH OUTYM MOXKHO nepepaborars. [Ipu
nepepaboTke min 100aBJISIOT BOAOPO, HIIH YAAISIOT YIIEPOA AJIS MOJyde HUS
cbanmancupoBaHHOrO 6oJiee IErKOro yrieBo0poaa, KOTOPBIN sIBiIsieTCs OoJiee [EHHBIM
U KOTOPBIN JieTue OYHCTUTH. [Ipu mpoBeneHun npoueaypsl nepepadoTKH TaKxKe
YAAJSAIOT 3arpsi3HEHUs, TAKUE KaK TsOKEJIble METaJUIbl, COJIH, KHCIOPO, a30T U cepa.
IIpouenypa nepepabOTKH BKJIIOYAET OAHY UIN OOJbIIee KOJHMYECTBO CTAIHH, TAKUX
KaK CJEAYIOLINEe: MePEeroHKa, T/I€ Pa3JIMUYHbIE COSUHEHUS Pa3iessIl0OT HA OCHOBAHUHU
$U3nUEeCKNX XapaKTEePUCTHK, KOKCOBAHUE, THAPOKOHBEPCHUSI, AeacdanbTU3aLHs
pacTBOPHUTENEM /ISl YBEIMYEHUs 3HAUEHHs] OTHOLICHHS KOJMYECTBA BOAOPOA K
KOJIMYECTBY yIiepoaa U ruipooObpaboTka, Mpu KOTOPOH YOAJNAIOT 3aTPA3HEHUs, TaKue
KakK cepa.

B onHOM BapuaHTe OCYLIECTBJIEHHS YCOBEPIIEHCTBOBAHNEM, BHECEHHBIM B
croco® u3ByeueHust OuTyma U3 HepTEHOCHbIE MECKH, SBJISIETCS BBEACHUE
He(TEHOCHBIX MTECKOB, COAEPkKAIMUX OUTYM, BO B3aUMOJAEHCTBHE C KOMITO3ULUEH,
BKJIIOUaro e (1) ankaHogaMuH U (i1) mpocToit 3Qup TIMKOJS, TPEANOYTUTEIBHO
coaep KAl KOHLEBbIE STHJICHOKCUIHbIE TPYIITbI MPOCTOM 3Pup riaukoss, B
OCHOBHOM COCTOSINEH UK cocTosimei n3 HuXx. KoMmo3uumio, KoTopast BKIOYaeT
OCHOBY - aJIKAHOJIAMHUH U COAEP KAIUI KOHIIEBbIC STUICHOKCHIHBIE I'PYIIbI TPOCTON
3¢up rIMKOISL, MOXHO NOOABUTh B KauecTBE JOOABKHU K BOJE U/HIIH Mapy MpH
NpoBeNEeHNHU criocoba u3BjiedeHUust OuTyMa (IIyTeM OTKPBITON pa3pabOTKU HIIH
00paboTku in situ). PexxuM HarHeTaHUS Mapa MOKET BKJIIOYATh OJAUH MM OOJIbIIee
KOJINYECTBO CJIEAYIOIIUX: BBITECHEHUE TapOM, mapooOpaboTKa MIIH LHKINYECKOe
HarHeTaHWe mapa ¢ UCIOJb30BAHUEM MPOrPAMMBI sl OMHON UM MHOXECTBA
CKBaXXHUH. B nononHeHne Kk oqHON uinu O00JbIIeMy KOJUYECTBY METOIUK HarHETAHUS
napa, ONMHMCAHHBIX BBIIIE B HACTOAIIEM H300PETEHUH, MOXKHO HCIIOJIB30BATh

3aBOJHCHUC.



10

15

20

25

30

-10 -

AnkaHonaMuHBI (1), IpeAaraeMbie B HACTOSIIEM U300pEeTEeHNH, OTTUCHIBAIOTCS

cienyroouiei Gopmyoi:

HO-R-NH, (D
B KOTOpOit R 0003HauaeT MUHEHHYO alKWIbHYIO TPYINY, COAepIKamy ot 4 1o 8
aTOMOB yriiepona (Hampumep, OT 5 10 8 aTOMOB yriiepona u/uiu 6 aTOMOB yriiepozaa),
npu ycioBuH, uto rpynmna -NH, u/unu rpynmna -OH He3aBUCHMO MOXeT OBITh
NPUCOEMHEHA K MEPBUYHOMY UJIH BTOPHYHOMY aTOMY yriepona. TUIHYHbIE
AJIKAaHOJIAMUHBI BKJIIOYAKOT 6-aMUHO- | -reKkcaHo, 8-aMUHO-1-0KTaHOJ U UX CMECH.

AnkaHonaMuH (1) MOXET CONEPIKAThCS B KOMIO3UINU (32 HCKJIIOYEHHEM JIF000
BOJbI U/VJIN Mapa, KOTOPbIE MOKHO NO0aBUTh K KOMIIO3HIIUU BO BPEMSs IIPOBEICHUS
criocoba u3BiedeHust OuTyMa) B KoaudecTse, OosbineM mwin paBHoM 10 mac. %,
oonpmem unu paBHoM 20 mac.%, Oonbiiem unu paBHoM 30 mac.%, GonbineM unu
paBHOM 40 Mac.% w/unu Gonpirem unu pasaoMm 50 mac.% B mepecyeTe HA CYMMapHYIO
Maccy ankaHojamuHa (1) u mpoctoro s3¢gupa riaukos (ii).

AnkaHonaMuH (1) MOXKET COEPIKATHCS B KOMIIO3UINH (32 HCKJIIOYEHHEM JIF0 00
BOZbI /WM Mapa, KOTOPbIE MOKHO TO00aBUTh K KOMITO3ULIMHM BO BPEMsI IPOBEAECHUS
criocoba u3BiedeHust OUTyMa) B KOJUYECTBE, MEHbIIeM 1l paBHOM 90 mac.%,
MeHblIeM uiu paBHoM 80 Mac.%, meHbuieM unu pasHoM 70 Mac.%, MeHbLIEM UIIU
paBHOM 60 Mac.% w/unu menbpieM win paBHOM 50 Mac.% B mepecyeTe HA CYMMapHYIO
Maccy ankaHosnamuua (i) u mpoctoro a¢upa riaukoss (ii).

Conepkammue KOHIIEBbIC 3TUICHOKCHIHBIE IPYIIbI MPOCThIe d3PUupbl rIuKos (ii),
npeaaraeMbie B HACTOSIIEM U300PETEeHNH, ONMUChIBAIOTCS Clieayoiei Gopmyion:

R;-(C,H40),H (1I)
B KOTOpOil R| 0003Ha4yaeT NMMHEHHY0, pa3BETBICHHYIO, HUKJIHYECKYIO aJIKUIbHYIO,
(EeHMIPHYIO WK aNKUI(QEHUIBHYIO TPYIIY, COAepKAamyo 4 uiu Oosbiuee
KOJUYECTBO aTOMOB YIJI€pPOAa, MPEANOUYTHTENbHO H-OyTHII, H-IEHTUJ , 2-MeTHJ-1-
NEHTHJI, H-TeKCUJI, H-TeNTHJI, H-OKTUJ, 2-3THJITeKCHJ, 2-MPONUITeNnTHI, GEHUI N
LUKJIOTEKCHI,
unpasHoor |l no3,or 1 no 2, 1.

ITpu ucmonb30BaHUU HUXKE B HACTOSIIEM H300pEeTeHNU TEPMUH "CoaepIKaimne
KOHIIEBBIE 3TUJIEHOKCHUIHBIE TPYIIBI TPOCThIE 3(PUPHI TIUKOJIEH" 03HaYaeT, 4TO
KOHIIEBAasl STHJIEHOKCUHAS IPYNIa CONEPKHUT OT 1 10 3 3TUIEHOKCUIAHBIX 3BEHBEB.

TunuuaaBEIMHU COACPKAMMUMHU KOHLUCBBIC STUJICHOKCUIHBIC I'PYIIIbl IPOCTBIMHA 3(1)I/IpaMI/I
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TJIMKOJIEN SIBISIFOTCA COAEP KALUN KOHLEBbIE 3TUJIEHOKCUIHBIE IPYIIIbI NIPOCTOMN H-
OyTUIIOBBIN 3¢ up, coaepKamui KOHIEBbIE STUICHOKCUIHbIE TPYIIBI MPOCTOMN H-
NEHTHJIOBBIN 3up, comepKamuil KOHIIEBbIE 3TUIEHOKCHUAHBIE IPYIIbI MPOCTON H-
IeKCHJIOBBIH 3(Hp, ConeprKaluil KOHIIEBbIE YTUJIEHOKCUIHbIE I'PYIIBI IPOCTOMN H-
TeNTUJIOBBIA 3 up, CoaepKaMUNA KOHLEBbIC STHICHOKCHIHBIE IPYIIIIbI IPOCTON H-
OKTHJIOBBIN 3(Hp, CoOAepKAUN KOHLIEBbIE STUIEHOKCUIHBIC TPYIIIbI IPOCTOM
(beHunoBbIi 3QuUp, conepKaluii KOHLUEBbIE STUIEHOKCUIHbBIE TPYIIIbI TPOCTOMH
LUKJIOT€KCHUIIOBBIN 3(pUp MU UX CMECH.

ITpocToii 3¢up raukons (i) MOXKET COAEPKATHCA B KOMIIO3ULIMH (32
UCKJIFOYEHHEM JIF000H BOABI /UK Mapa, KOTOPbIE MOXKHO JOOABUTh K KOMIIO3UIIHU BO
BpeMsl IPOBEAEHHUs crmoco0a U3BJIeUeHUsI ONTyMa) B KOJIMYECTBE, MEHbIIEM UIIU
paBHOM 90 mac.%, meHblIeM unu paBHoM 80 mac.%, MeHbIIeM UiIu paBHOM 70 Mac.%,
MeHbIIeM ik paBHOM 60 Mac.% u/unu MeHbIeM WK paBHOM 50 mac.% B mepecueTe
Ha CYMMapHYI Maccy ajkaHojsamuHa (i) u mpocroro a¢upa raukoss (ii).

ITpocToii 3¢up raukos (11) MOKET COAEPIKAThCA B KOMITO3ULINH (32
UCKJIFOUEHHEM JIF000H BOABI U/UIK Mapa, KOTOpble MOXKHO 100aBUTh K KOMIO3HUIUH BO
BpeMsl IPOBEAEHUs croco0a U3BJIeUeHUsI ONTyMa) B KOJIMYECTBE, OONbIIEM UIIU
paBHOM 10 mac.%, Gonbinem unu paBaoM 20 mac.%, 6onpmem unu pasaoM 30 mac.%,
Oonbiiem unu paBHoMm 40 mac.% u/unu OonpueM wiu paBHoM 50 mac.% B nepecyere
Ha CYMMapHYI0 Maccy ajkaHojaMmuHa (i) u npocroro s¢upa raukosns (ii).

KoMno3unust MOKeT BKJIIOYATh aJKAHOJAMUHBI (1) U conep Kaluil KOHIEBbIe
STUJICHOKCHUAHBIE TPYIIIbI MPOCTOM 3pup riaukos (ii), COCTOSATh U3 HUX H/UIU B
OCHOBHOM COCTOSITh HUX. OTHOIIEHUE MAaCChl ATKAHOJAMHUHOB (1) K Macce
coaep Kalero KOHIEBbIe STUICHOKCHIHBIE IPYIIbI MPOCTOro 3¢ upa riuukos (ii) B
KOMITO3HIIUU MO3KeT cocTaBsATh OT 10:90 mo 90:10, or 20:80 go 80:20, ot 30:70 mo
70:30, ot 40:60 no 60:40, ot 45:55 1o 55:45 u t. n. B tunuynom BapuaHTte
OCYINECTBJICHUSI OTHOIIEHHUE MaCChl aJJKaHOJaMHHa (1) K Macce CoaepIKamero
KOHIIEBBIE 3TUJIEHOKCUIHBIE TPYIIIBI TPOCTOrO 3¢upa riIuKkos (11) B KOMIIO3ULHU
cocrasyseT 50:50. KoMno3uuuw MOXKHO CMeHaTh 10 MEHbLIEH Mepe ¢ OHUM,
BBIOpPAHHBIM M3 YHCJIA CJENYIOIUX: BOAA U Map, HAIIpUMeEp, C MOJYyUYeHUEM pacTBOpa.
PacTBop M0OkHO cMemaTh ¢ HeQTEHOCHBIMU MECKAMHU C TIOJYYEHHUEM BOJHOH B3BECH.

BripaxkenHoe B Mac.% KOJHUYECTBO IO MEHbIIEH Mepe OAHOTO, BHIOPAHHOTO M3

qucjia CJICAYHIUX: BOAA U Map, B KOMIIO3UIIUU MOKET OBITH OOJIBIIUM HIIH paBHBIM
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0,01 mac.%, 6onpmum unu pasabeiM 0,1 mac.%, 6onbmum unu paBHbM 0,4 Mac.%,
oonpmum unu paBHbiM 0,5 Mac.%, Oonbmum uiau paBabiM 0,6 Mac.%, OONBIIUM HITH
paBHbIM 0,8 mac.%, Oonbmum unu pasHbM 0,9 Mac.%, u/unu GONBLUINM HIIH PABHBIM
1,0 mac.% B mepecueTe Ha MOJHYIO MacCcy KOMIO3MUIIMU U BOABI U/UiH napa (3a
UCKJIIOYEHHEM MacChl HE()TEHOCHBIX MECKOB). BripakeHHOE B Mac.% KOJUYECTBO IO
MEHbIIEeH Mepe OJHOT0, BHIOPAHHOTO U3 YMCIA CAEAYIOIMKMX . BOJA U Map, B
KOMITO3UIIMU MOKET ObITh MEHbIIUM HJIH paBHBIM 40 Mac.%, MEHBIIUM WA PAaBHBIM
30 mac.%, menpIiuM unu paBHbIM 20 Mac.%, MeHbIIUM UU paBHBIM 10 mac.%,
MEHBIIUM HJIU PaBHBIM 5 Mac.%, MEHbIIUM WU PABHBIM 3 Mac.%, MEHBbIIUM KU
paBHBIM 2 Mac.%, MEHbIINM WJIH paBHBIM 1,5 Mac.% W/UIU MEHbIIUM WU PABHBIM |
Mac.% B mepecyeTe Ha MOJHYI MAacCy KOMITO3HWIIMK U BOJBI W/uiu mapa (3a
UCKJIFOYEHHEM MacChl HE(PTEHOCHBIX MTECKOB).

B TUNUYHBIX BapuaHTaX OCYIIECTBICHUS] KOMIIO3UI[HIO
aJIKAaHOJIAMUH/COIEP KAIUH KOHIIEBbIE STHJIECHOKCUIHbBIE TPYIIBI TPOCTOU 3QUp
TJIMKOJIS MOKHO HO0OaBHUTh K B3BECH HE(PTEHOCHBIX IMECKOB B HEpa30aBIEHHOM BHAE
WM B BHJI€ BOJHOTO PacTBOpa, 00JaJaoIero KOHIEHTpalue coaepKamero
KOHIIEBbIE€ 3TUIEHOKCUIHBIE TPYIIIBI IPOCTOr0 3(Hpa IIIHUKOJA, COCTABIAIOIEN OT
0,01 nmo 10 mac.% B mepecyeTe Ha MOJHYI MacCy pacTBOpa KOMIIO3UIUU
aJKaHOJIAMUH/COMep KalUi KOHIIEBbIE 3TUIEHOKCHIHbIE I'PYIIIBI IPOCTOH 3dup
TJINKOJIS (32 MCKIIIOUEHHEM 10 MEHbIIeH Mepe OAHOTO, BBIOPAaHHOTO M3 YUCIa
crenyomux: Boaa u/unu nap). Tak, Hampumep, B ciydae OTKPLITOH pa3paboTku
COIepIKaIINN KOHI[EBbIE STUIEHOKCUIHBIE TPy bl TPOCTON 3PUP TIIHUKOJS MOXKET
COAEepKATbCSl B BOJHOW B3BECHU HE(PTEHOCHBIX MECKOB B KOJUYECTBE, COCTABJISIOIEM
ot 0,01 no 10 mac.% (wanpumep, ot 0,1 1o 5 mac.%, ot 0,1 no 3 mac.%, ot 0,1 o 2
mac.%, ot 0,1 no 1 mac.% w/unu ot 0,3 no 0,6 mac.%) B mepecueTe HA MaCCy
HEe(PTEHOCHBIX MECKOB.

B Tunn4HOM BapuaHTE OCYIIECTBJIEHUS CMEChH, BKIIOYA LY PaCTBOP
aJKaHOJIAMUHA/CONepIKAIero KOHIEBbIe STHIEHOKCUIHBIE TPYIIBI POCTOro 3dupa
TJIMKOJISI ¥ B3BECh HE()TEHOCHOTO Mecka (HampuMep, MOJIY4eHHOTO MPU OTKPBITOM
pa3paboTke), MOKHO MEePEMEIINBATh B TEUEHHE OT 5 MUH 10 4 4 u/win B TedeHue | 4
wiu MeHee. CMech, BKIIIOYAIO LY PACTBOP AJIKAHOJAMUHA/COAEPIKAIEeTro KOHIEBbIE
STUJIEHOKCUAHBIE TPYIITbI TPOCTOrO 3 Hpa rIIUKOJ U B3BECh HEPTEHOCHBIX MECKOB,

MOXHO Harpetb A0 TeMIepaTypbl, Oonpuiel miu pasHoit 35°C, Oonpuiei niu paBHON
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40°C, Oonpwei wiu pasHol 55°C u/unu 6onpeit unu paBuoit 60°C. Tak, Hanpumep,
CMeCh, BKJIIOYAIIYI0 PaCTBOP ajJKaHOJIAMHHA/COAEPKAIEero KOHLEBbIe
STUJIEHOKCUAHBIE TPYIIIBI IPOCTOro 3(hupa riIuKos U B3BECh HEPTEHOCHBIX MECKOB,
MOJKHO HarpeThb 0 TeMIepaTypbl, MeHblIel unu pasHoil 100°C, MeHbIIeH UIu paBHOU
80°C u/mnm meHbinel win pasHoi 75°C.

Kak yka3aHo BbIllIe B HACTOsIIIEM H300peTeHNH, B3BECh, 00pabOTaHHYIO
KOMIIO3HMIMEH aJTKaHOJAMUH/CONEpIKAIMI KOHIIEBbIE YTUJICHOKCHIHBIE PYIIIbI
npoCTOH 3(pup rIUKOJISL, MOXKHO MEPEHECTH B pe3epByap IJis pa3nesieHus, OObIYHO
conepskamuii pa3daBIeHHBIH PACTBOP AETEPreHTa, B KOTOPOM OUTYM U TSIKEITYIO
He(Th OTHENSFOT OT BOOHOW YacTu. TBepable BEIECTBA U BOAHYIO MOPLHI MOXKHO
IOTIOJTHUTENBHO 00paboTaTh Mis yaajJeHus JI0O0ro JOMOJHUTEIBHOTO KOJIHYECTBA
CBOOOJHBIX OPTaHUYECKHUX BEIIECTB.

B apyroMm TUNMHMYHOM BapHaHTE OCYINECTBJIEHUSI OUTYM H3BJIEKAKOT U3
HEe(PTEHOCHBIX NMECKOB MPH CKBAXKUHHOHN NOObIYE, IAe KOMITO3ULIMIO
aJKaHOJIAMUH/CONEpPIKAIUI KOHIIEBBIE 3TUICHOKCHIHbIE TPYIIIbI IPOCTOH 3Pup
TJINKOJIS, OMTMCAHHYIO BBIIIE B HACTOSIIEM MU300pETEHUH, MOXKHO 10OABHUTH K
He(PTEHOCHBIM MECKaM MOCPENCTBOM OOpabOTKHU in Sitit MECTOPOKIEHUN
HEe(TEHOCHBIX MECKOB, KOTOPBIE PACIIONOKEHBI CIUIIKOM TITyOOKO, 4TOOBI MOKHO
OBLIIO HUCTIONB30BATh OTKPBITYIO pa3padoTky. JBymsa Haubosee pacrnpocTpaHEHHBIMH
METOAMKAMH U3BJIEYEHUS MPU AOObIUE /71 Sify SIBAAIOTCS LUKINYECKAsT CTUMYJISALIUS
napom (LICIT) u mapoBoii rpaButaunonHbiii gpenaxk (I1I'/1). B meronuke LICII moxHO
UCIOJb30BaTh U BEPTHKAJIBHO PACIIOJIOKEHHBIE, H TOPHU3OHTAJIbHO PACTIONIOKEHHbIE
CKBaKHMHBI, IPU 3TOM MOOYEPEIHO HATHETAIOT Map U OTKAYUBAIOT HArPEThId OMTYM Ha
NOBEPXHOCTh, GOPMUPYS LHKJI, BKIIOYAIOIIUN HArHETAHNE, HATPEBAHUE, TEYEHHE U
u3pinedenue. B meronuke I1I'/[ ncnonap3yrOT napbl TOPU30HTAIBHO PACTIOIOKEHHBIX
CKBaXHMH, KOTOPbIE HAXOASTCS APYT HaJ APYyrOM B IPOAYKTUBHOW 30HE OUTyMa.
BepxHIOK0 CKBaXXMHY MOJKHO HCIIOJIb30BATh JJIsi HATHETAHUS Mapa, Co3/1aBasi
NOCTOSIHHO HAarpeBaeMyr KaMepy, BHYTPHU KOTOPOH HAarpeThlil OUTyM noja AelcTBHEM
CHUJIBI TSDKECTH T€UET B HUIKHIOK CKBAXKHHY, B KOTOPOI MPOBOIAT U3BJIEUeHUE OUTyMa.
OnHako pa3paboTaHbl HOBbIE TEXHOJIOTHHU, TAKNE KaK U3BJIEUEHNE APOBOH
skcrpakuueit (UI19) u xonoxHast noObrya Tsiskesnoit Hedtu ¢ meckom (XJTHIT).

YcoBepieHCTBOBAHNEM, BHECEHHBIM B CITOCO0 M3BJIeUeHUs] OUTyMa U3

HG(I)TeHOCHbIX NECKOB, ABJIACTCA I[O6aB.]'IeHI/Ie KOMIIO3NLIUH
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aJKaHOJIAMUH/CONep KAIUI KOHIIEBbIE 3TUICHOKCHIHbIE IPYIIIBI TPOCTOH 3up
TJIMKOJISL BO BpeMs CTaJUU NoJyueHus B3Becu. COpTUPOBAHHBIN MaTepUas MOXKHO MPHU
nepeMeIlnBaHuu JO00aBUTh B pe3epByap AJs B3BECH U OOBEIUHUTH C KOMIO3HUIIUEH
aJKAHOJAMUH/COAEePKAIMUIA KOHLEBbIC STHICHOKCHIHBIE TPYIIIbI TPOCTON 3dup
TJIUKOJIA.

OcHoBHbIe cTanuu 00pabOTKU in sifu Nist U3BJeUeHUus OUTymMa 3 He()TEHOCHBIX
NEeCKOB BKJIIOYAIOT. HATHETAHUE Tlapa B CKBAXXUHY, U3BJIEYEHUE OUTYMa U3 CKBaKHHBI
u pa30aBlieHUe U3BJIICYEHHOTO OUTYMa, HAIPUMEDP, KOHIEHCATOM, JJIs
TPAHCIOPTUPOBKH 1O TPyOONpoOBOAaM.

B cooTBeTcTBHU € 3TOH METOAMKON B criocoOe U3BJIeYeHUs] OUTyMa U3
MECTOPOKICHUH MOA3EMHBIX HEQTEHOCHBIX NMECKOB KOMITO3ULIHIO
aJKaHOJIAMUH/CONepIKAIUI KOHIIEBBIE 3TUICHOKCHIHBIE TPYIIIBI TPOCTOH 3dup
IJIMKOJISI MPUMEHSIIOT B KaduecTBe JOOABKH 11 mapa. PekuM HarHeTaHus napa MOXKeT
BKJIFOYATh OAWH MJIM OOJIbIIEE KOJTMYECTBO CIEAVIOIMNX: BBITECHEHUE TapoM,
napoobpaboTka UM HUKJINYECKOEe HATHETAHHWE Mapa C UCIOJb30BAHUEM MPOrPAMMBbI
IJIsl OHOHN MJTM MHOXKeCTBAa CKBaKWH. B nomojHeHNe K OXHON miiu OONbIieMy
KOJIMYECTBY METOAUK HATHETAHMS Mapa, ONHUCAHHBIX BBIIIE B HACTOSIIEM
N300pEeTEeHNH, MOXHO UCIOJIb30BATh 3aBOJHEHHUE.

ITap MOXHO HarHeTaTb B MECTOPOXKAEHUE HE(PTEHOCHBIX MECKOB Yepes
HarHeTaTeJIbHYI0 CKBAXXHUHY U B CJIy4ae, eCiii 0Opa3yrTCs MIacTOBbIe (IIIOHIBI,
BKJIIOYAIOLIME MJIACTOBBIC M 3aKaunBaeMble (IIIOUIIBI, YePe3 COCETHIOI0
SKCIUTYaTAlMOHHYI0 CKBAXXUHY MUJIH OCPEACTBOM NMPOTHBOTOKA B HATHETATEJIbHYIO
CKBaXHHY.

B mMecTtopokneHusx He()TEHOCHBIX MECKOB IJIsl MPUBENCHUs ONTyMa B JBHKEHHE
MOKET MOHanoOuTCA TeMnepaTtypa napa, papHas He meHee 180°C, cooTBeTCTBYOIIAs
naBJieHHUIO, paBHOMY 150 (1)YHT-CI/IJ'Ia/I[IOI7IM2 (1,0 MIla), unu Bbime. COOTBETCTBEHHO,
HarHeTaeMbll MOTOK, BKJIFOYA NN CMECh KOMIO3HUIINN aJIKaHOJAMUH/COAepKALIUN
KOHIIEBBIE 3TUJIEHOKCHUIHBIE TPYIIITBI MPOCTON 3(pUp IIMKOJNA U Mapa, MOXKHO BBOJUTH
B MECTOPOXKICHUE MPU TEMIIEpaType, Haxoasuecs B nuamna3one ot 150 no 300°C
u/unu ot 180 go 260°C. KoHkpeTHbIe TeMriepaTypa U AaBJeHHE mapa,
UCIIONB3YIOIHECs B cIOcO0e, MpeaiaraeMoM B HaCTOSIIEeM H300pEeTEHUH, 3aBUCAT OT

TaKUX ONPEACTICHHBIX XaAPAKTCPUCTUK MECTOPOXKACHUSA, KaK FJ'IY6I/IHa, mjIacToBOC
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JaBJIeHUE, TOJNIUHA MPOAYKTUBHOHN 30HBI U BA3KOCTh OUTYMa, U TAKUM 00pazom, Ux
ONPENENIOT JIs KaKJO0Tr0 MECTOPOXKAEHHUS.

Mo>xeT OBITh MPEANOYTUTEIbHBIM HarHETAHNE KOMITO3UIIUU
aJKAHOJIAMUH/COIePIKAIUN KOHIEBbIE STHJICHOKCHUHbIE IPYIIIBI MPOCTOH 3hup
TJINKOJISI OTHOBPEMEHHO C MapoM Ui 00ecrnedeHns MaKCUMaJIbHOTO KOJIMYECTBa
COZIepIKalIero KOHIEBbIe 3THICHOKCHHBIE IPYIIIBI IPOCTOro 3 upa rINKoiIs, B
NeMCTBUTEIBHOCTU NepeMeIaroerocs BMecTe ¢ napomM. B HeKOTOpbIX ciydasx
MOKET OBITh JKeJaTeNbHbIM A0 UJIU MOCJE MOAaY1 HarHETaeMOT0 TOTOKa,
BKJIFOYAIOLIEr0 CMECh Mapa U KOMIO3UIUHU aJIKaHOJIAMUH/COAEPKALTUNA KOHLIEBbIE
STHJICHOKCUAHBIE TPYMIIBI IPOCTON 3(UP TIUKOJS, MOaBATh HATHETAEMBbIH MOTOK,
BKJIIOYAIO NN TOJbKO nap. B aToM ciydae Bo BpeMsi HarHeTaHUs TOJBKO Mapa
TeMIlepaTypy napa MOXHO MOBBICUTH A0 npesrimaroieiit 260°C. Tepmun "nap" npu
UCIIOJb30BAHUU B HACTOSIIEM H300PETEHNU 03HAYAET BKIIOYAOUINNA MeperpeTsii map,
HACBIIIEHHBIN Map U map, odianarwInui napocoaepxkanuem, paBHbiM MeHee 100%.

JUIst ICHOCTH OTMETHM, YTO TePMUH "map, odianarmuil napocoaepkaHueM,
paBHbIM MeHee 100%" o3HavaeT map, coneprKamuil JKUAKYIO BOIHYIO (asy.
ITapoconep:xkaHue ONnpeaeNeHo, Kak BhIpa’keHHOe B Mac.% KOJIMYECTBO CYXOro napa,
COZEpIKaIlerocs B €JUHUILIE MACChl CMECHU Map-kKUAKOCTb. TepMuH "HacbllleHHbIN nap"
UCIIOJB3YIOT B KaU€CTBE CHHOHMMA TepMHUHA "nap, o0janaromuil mapocoaepkaHuem,
paBHbIM 100%". TepMuH "neperpersiii nap" o3Ha4daer nap, KOTOPBIA HarpeT 10
TeMIepaTypbl, IPEBBIIAIOIIEH TEMIEPaTypPy PaBHOBECHUS Nap-KUAKOCTb. Eciu
UCIIOJB3YIOT MEPErpeThii map, TO MPEANOYTUTENBHO, €CJIH 10 100aBICHUS
KOMITO3HMIINHU aJIKAHOJIAMUH/COAEPKAUN KOHIIEBbIC STUIECHOKCUIHBIE TPYTIIIbI
npoCTOl 3(pup rIMKOJNA map nmeperpeBarT O0 TeMneparypsl, Ha 5S-50°C
NpeBbILIAOIIeN TeMIepaTypy paBHOBECHS Nap->KUAKOCTb.

KoMmno3unuo ankaHOJaMHUH/CONepIKaIlluil KOHLEBbIE STHICHOKCHAHBIE TPYIIIIBI
npocTOl 3(pup rITUKOJIA MOXKHO NOOABUTD K Mapy B Hepa30aBIEHHOM BHAE UJIU B BUAE
KOHIIEHTPUPOBAHHOTO pacTtBopa. Eciu ee 1o0aBisA0OT B BUie KOHIEHTPHUPOBAHHOTO
pacTBOpa, TO ee MOKHO nodaBuTh B Bune 1-99 mac.% pactBopa B BOzE.
IIpennouTUTENbHO, €CIIU KOMIIO3UIHIO AJIKAHOJIAMUH/COAEPIKALINNA KOHIIEBbIE
STUJIEHOKCUAHBIE TPYMIIBI IPOCTOH 3(UP TIUKOJIS B OCHOBHOM UCIAPSIIOT U
HaNpaBJsIIOT B MECTOPOKAEHUE B BUJE a3p030Jisl UM TyMaHa. M B 3ToM ciydae

HauboJjiee ONTUMAIBHBIM SIBJIsSETCS o0ecredyeHrne MaKCUMaJIbHOTO KOJIMYECTBA
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aJKaHOJIAMUHA WU/WJIU COMEPIKAIero KOHIEeBbIE STHIEHOKCUAHbIE TPYIIIBI POCTOTO
s¢upa riaukos, nepeMenarIuxcs BMECTE C TAPOM B MECTOPOXKAEHHE.

IIpennouTuTENbHO, €CIU KOMIIO3ULIHMIO aJIKAHOJIAMUH/COAEPIKALIUNA KOHIIEBbIE
STUJIEHOKCUAHBIE IPYIMIIBI IPOCTON 3UP TIIUKOJSA HATHETAIOT MEPUOAUYECKU HIIH
HENpepbIBHO C NapOM, YTOOBI HATHETAEMBbIH OTOK, BKIIOYAIOIHUA CMECh mapa u
KOMITO3HMIIMHU aJIKAHOJIAMUH/COEePIKAIHI KOHIIEBbIE YTUICHOKCHIHBIE I'PYIIIIbI
npoCTOl 3(pup rIMKOJL Monagaiu B CKBaXKUHY B IOpPOJe yepe3 o0yt cucremy Tpyo.
CxopocTb no0aBIeHHUs] KOMITO3ULIMH AJIKAHOJAMIH/COep KA KOHLIEBbIE
STHJICHOKCUAHBIE TPYMIIBI IPOCTOH 3(UP TIUKOJSA PETYIUPYIOT TAKUM 00pazom,
4TOOBI MOAAEPIKUBATD B Mape MPEANOYTUTEIbHYI KOHIIEHTPAIIUIO COAEPIKALIero
KOHIIEBBIE STUJIEHOKCUIHBIE TPYIIITBI IPOCTOTO 3pUpa TIIHKOJISA, COCTABISIOMYI OT
0,01 no 10 mac.%. CxopocTp HarHeTaHus napa Ajis TUIMYHOTO MECTOPOXKAEHUS
HEe(PTEHOCHBIX MECKOB MOJKET SIBJSATHCS TAKOH, YTOOBI 00eCneYnTh KOJUYECTBO Mapa,
JNOCTaTOYHOE AJIs NPOABHXKEHUS Yepe3 MOPOAY CO CKOPOCThIO, paBHOM OT 1 10 3
byT/cyTkn.

s Toro, yToObl 3¢ dekTuBubie qodapku nist [1I']] cautaanchy NpUrogHbBIME, OHH
IOJDKHBI YIOBJIETBOPSTh MHOTHM TpeboBaHUsIM. OCHOBHBIMU KPUTEPHUSAMHU
NPUTOAHOCTU N00AaBKU ABJISAIOTCS CIIOCOOHOCTDh JOOABKH MEPEMEIIATHCS BMECTE C
napoM U MONazaTh K HEU3BJIECYEHHOMY i71 Siftit OUTYMy B MECTOPOXKAEHUU MOPOJIBI,
OnaronpusiTHBIM 00pa30M B3aUMOJEHCTBOBATH C CUCTEMON BOna/OUTyM/macT aisi
yJIy4LIEHUs U3BJICUCHUS OUTyMa M He OKa3bIBaTh HEOIATrONPHUATHOIO BO3EHCTBUS Ha
npoBOAMMBIE onepauun. U3 yucia 3TuX Tpex KpurepueB TpedOBaHUE TOTO, YTOOBI
nobaBka ucnapsuiach mpu ucnonpsyroimuxcs npu I/ paGoyux Temneparypax u
nepemMeInanach ¢ MapoM, OTPAHUYUBAET BHIOOP M PACCMOTPEHUE PA3HBIX XHMMHUYECKHUX
BELIECTB s ucnojip3oBanus B TexHosoruu I1I'J1. Tak, Hanpumep, XOTSI U3BECTHO, YTO
MHOTHE 00JlalaroIie BBICOKOM MOJIEKYJISIPHOH MacCOl MOBEPXHOCTHO-aKTHBHbBIE
BEI[ECTBA CIIOCOOCTBYIOT YJIYULICHUIO U3BJIEYEHHS HEPTH, UX HE PACCMATPUBAIOT B
kadecTBe no6aBok s I1I']], mMOCKONBKY OHM HECTIOCOOHBI MEPEMEeIaThCs C MapoM
BCJIEZICTBUE BBICOKOH TeMnepaTypbl kuneHus. OIHaKO HUCKIIOUYEHUEM SIBISIIOTCSA
MHOTHE CO/ieprKaIlie KOHLEBbIE STHICHOKCUAHBIE TPYIIIBI MPOCThIE 3PUPHI TITUKOIEH
W/UNK copepIKaliue KOHIEBbIE MPOMMIEHOKCHUIHBIE TPYIIITBI IPOCThIE 3P UPBI
TJINKOJIEH, KOTOpbIe 00JafaoT TEMIIEepaTypoil KUIIEHHs, IPEBHIIA0IIEH TeMIepaTypy

KUIeHus Boabl. B nccienosanusax ¢pa3soBoro paBHOBeCHs OKa3aHO Oosee



10

15

20

25

30

-17 -

OnaronpusiTHOE pacrpenesieHrne MaTepHalioB dTOTO Kjiacca B mapoBoi ¢asze (T. €. B
nape), 4eMm pacrupenesieHne B )KUAKou ¢ase (T. €. B BoAe). YHHUKaIbHASI CIOCOOH OCTh
Jy4IIero pacupeaeNeHus B ape siBJIsIeTCs CIEeICTBUEM CIIOCOOHOCTH MHOTHUX
COZIePIKALINX KOHLEBbIE dTHICHOKCHAHBIEC TPYIIbI MIPOCTHIX 3(UPOB IIIUKOJIEH U/ UIH
COZIepPIKALINX KOHLIEBbIE MPOMMICHOKCHHBIE TPYIIbI MPOCTHIX 3(QUPOB IIIUKOIEH
00pa30oBBIBATH a3€0TPOIHBIE CMECH BOJa-100aBKa, B OCOOCHHOCTHU, €CJIU OHH
COZlepIKATCs IPU HU3KOW KOHIEHTPALMH, U TO3TOMY MHOTHE U3 HUX, BKJIFOYas
yKa3aHHbBIE B ’TOM BapHAHTE OCYIIECTBICHUS, MOTYT MEePEMELIaThCs C TAPOM.

B cnocobe uzBnedenus Ouryma o6padoTky (BBeneHUe HEPTEHOCHBIX MECKOB BO
B3aMMOJICHICTBHE C KOMIIO3ULIHEH, KOTOpask BKJIIOYAET ajJKaHOJaMHuH (1) U ComepIKalui
KOHIIEBBIE 3TUJIEHOKCUIHBIE TPYIITBI TPOCTOH 3¢pup rinukoss (i1)) MOXKHO NMPOBECTH 10
CMELIMBAHHS KOMIIO3ULIMH IO MEHbIEH Mepe ¢ OAHUM, BRIOPAHHBIM U3 YUCIA
CIeAYIOUINX: BOJA W/WUJIU Map, UM OJHOBPEMEHHO ¢ 3TUM. Kpome Toro, ussiedeHue
OuTyMa MOKHO MPOBECTHU MOCie 00pabOTKH.

B THNHUYHOM BapHaHTE OCYINECTBJEHHUS COCO0 M3BJICYEHUSI OUTYyMa MOKET
BKJIIOYATH: (a) HAHETAHUE Mapa U/UJIM BOJHOIO PacTBOPa B MOA3EMHBINH YYaCTOK,
coaepkamuid OUTyM, rmap W/ MU BOJHBIA PaCTBOP BKJIIOYAET ajJKaHOJaMUH (1) U
coaep Kaluil KOHLEBbIE STHIEHOKCUIHbIE TPY MBI MPOocToi 3¢up rnukons (i1); u (b)
U3BJIEYEHHE 110 MEHbIIEH Mepe YacTu OMTyMa U3 MOA3EMHOI0 y4yacTKa Ha
NOBEPXHOCTh 3¢MJIM. B IpyromM THNHYHOM BapHaHTE OCYINECTBIEHHUs CIOCO0
U3BJIEUEHUS] OUTyMa MOJKET BKJIOYATh: () OTKPBITYIO pa3paboTKy HEPTEHOCHBIX
neckoB, (b) mpoBoaMMOE Ha MOBEPXHOCTH 3€MJIH MOJyYEHHE Mapa U/ Ui BOJHOTO
pacTBOpa, BKIOYAKMIETO ajJKaHOJaMuH (1) U COAep KAl KOHIIEBbIE
STHJICHOKCUAHBIE TPYMIIBI MPOCTOM 3¢up raukods (i1); (¢) o6paboTky HOOBITHIX
HEe(PTEHOCHBIX MMECKOB MapOM U/UJIU BOJHBIM PaCTBOPOM, BKJIFOYAKOIIUM aJKaHOJAMHUH
(1) 1 comepkamMil KOHLEBbIE STHICHOKCUAHBIE TPYIIIBI MPOCTOH 3¢up rnukons (ii); u
(d) n3BneueHne Mo MeHbIIEH Mepe 4acTu OUTyMa.

I[MPUMEPBI

O6pazen pazbasnernHoro outyma ("aundut") roToBAT nmyreM oObeqUHEHHS
duTyMma, HoJeKaHa U TOJNYOJIa ¢ MOJy4YeHueM cMecu cocrasa 75/12,5/12,5 (mac.%).

CpaBHuTenpHBIN npuMep A npeacrtasiser coboit 1 mac.% pacTBop

MOHOT'€KCUJIOBOTO 3 Upa AUITHIEHIIUKOINIS (MIPOCTON 3dUp TIUKOIA, O0Janar0 IUuH

cTpykrypoi II, B koTopoit R| o00o3HauaeT rekcus u n paBHO 2), BBINYCKAOLIErOCs MOA
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TOpProBbIM HazBaHueM Hexyl CARBITOL™ ¢upmoii The Dow Chemical Company, B
NEVOHU3UPOBAHHOMN BOJE.

CpasauTenbHbiil npumep B npencrasisier coboit 1 mac.% pacTeop
rekcaHojiaMuHa (aJKaHOJaMHUH, o0amaruil cTpykTypoi I, B koTopoit R o6o3HauaeT
TeKCHJI), BBIMYCKAKLIEroCs MOA TOPTOBbIM Ha3BaHHEM O-aMHHO-1-rekcanon Gupmoi
Sigma Aldrich, B nenoHU3MpOBaHHOI BOIE.

Cpasuutenbubiii npumep C npencrapisier codoit 1 mac.% pacTBop
npomnaHojiaMiHa (aJIKaHOJIAMUH, o0Janarmui CTpykTypoi I, B kotopoit R
0003HavaeT MPOMUIT), BBIMTY CKAKOLIEroCs MOA TOPTOBBIM Ha3BaHHEM 3 -aMUHO-1 -
nponanon pupmoit Sigma Aldrich, B nemonuzupoBanHoi Boxe.

CpasauTenbHbiil npumep D npexncrasnsier coboii 0,5 mac.% pactBop
MOHOT'€KCHUIIOBOTO 3 Upa AUI THIEHTIUKOIS, HCTIONb3YIOLIErocs B CPABHUTEIbHOM
npumepe A, u 0,5 mac.% pacTBOp NpoNaHOJaMHHa, UCIOJNb3YIOIIErocs B
cpaBHUTeNbHOM npumepe C, B 1€HOHU3UPOBAHHON BOJE.

CpasHurtenpHbiil npumep E npencrasnser co00il 7eMOHU3UPOBAHHYIO BOAY.

Pabounit npumep 1 mpencrasnser coboii 0,5 mac.% pacTBOpP MOHOTE€KCHUIIOBOTO
s¢upa QUATUIEHTIUKOIS, UCTIONb3YIOLIErocs B CPABHUTENbHOM npumepe A, u 0,5
Mac.% pacTBOp reKCaHOJAMUHA, UCIONb3YHOINErocs B CPaBHUTEIbHOM Npumepe B, B
NEVOHU3UPOBAHHOM BOJE.

ITo 680 MKJ KakJOro pacTBOpa MOMELIAOT B COCYAbl 00beMoM 1 mi. 3atem
CBEPXY K Kaxxaomy pactBopy nobasisaoT 120 mxa aundurta. Cocynbl HarpeBaroT 10
70°C B poOOTH3MpPOBAHHOM cekuu, GopMupYOIIEH n300pakeHue, u UM B TeueHue 20
MUH Jal0T NPpUHTH B paBHOBecue. [lonyuaroT nzoOpaxkeHue, 3aTeM COCYIbl SHEPTHYHO
BCTPSIXMBAKOT B POOOTU3UPOBAHHOM YCTPOMCTBE JJISl MOJyYEHHST U300PaKEHHS B
TedeHue 15 ¢ u yepes 1 yac mocyie BCTPSIXMBAHUS MOJYYAlOT BTOPOE U300pakeHue.
PesynbraTel npencrasiensl Ha Gur. 1. 3aTemM onpenessitoT HHTEHCUBHOCTU BOIHOH
cy6¢ a3l myTeM BhIYUTaHUS POHOBOTO U300 pakeHus, 00pe3Ku N300 pakeHus,
OmpeJiesieHHsl Mopora HHTEHCUBHOCTHU MUKCeNIeNd C HCIIONb30BaHUEM aJIropuTMa
BbluHCIIeHUs nopora O1y U BBIUHUCIEHUS CpeHEeH UHTEHCUBHOCTH C YUETOM
OCTaBLINUXCSl MUKCeNeld, MHTEHCUBHOCTD NMUKCeNel yka3aHa B BUJe 3HAUEHUsI, PABHOTO
ot O (mpo3pauHslii) 10 255 (MyTHBII). Pe3ynbraThl, Mogy4eHHBIE ISl CPABHUTEIbHBIX

NpUMEPOB, MpeacTaBieHbl B Tabauue 1.
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Tabnuna 1
CpaBHUTENBHBIN A B C D E
npumep 1
Pabouuii npumep
HNHTEeHCUBHOCTD 21,4 76,7 56,4 63,8 2.3 114

U3 npencrtaBieHHbIx B Tabnune | 1 Ha pur. 1 pe3ynpbTaToB BUAHO, YTO
UCIIOJb30BaHUE pacTBOpa pabodero mpumepa 1 obecrneunBaeT CyLUIECTBEHHO
yay4lIeHHble 3HAUE€HUsI HHTEHCUBHOCTH.

Takke MPOBOIMIIM UCCIIEIOBAaHHE MEXK(Pa3HOrO MOBEPXHOCTHOIO HATSIKEHUS
(MITH) ¢ ucnonb3oBaHreM pabOTAKMIErO MTPU BHICOKOW TeMIEpaType, BHICOKOM
JaBJICHUU TEH3UOMETpa C BUCSIIEH Kariel npu AByxX pasHbix temneparypax (T =
110°C u 170°C) nnsa pacTBOpOB cpaBHUTENbHBIX IpuMepoB A, B u E u nmpumepa 1.

PesynbraThl B BUne rpaduka npuBeneHbl Ha Qur. 2.
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OOPMVYIJIA U30BPETEHM A

1. Criocob u3BiedeHus: OuTyMa, cnocod BKIIOYAET:
nposeaeHue oOpaboTKM MyTeM BBEeIEHUSI HE(PTEHOCHBIX ECKOB BO B3aMMOJAEICTBHE C
KOMITO3HMLIMEN, BKIIIOYAIOIIEH
(1) ankaHOJNaMUH, 00JaAOIIUN CAEAYIOIeH CTPYKTYPOi:
HO-R-NH,

B KOTOpOi R 0003HaYaeT TMHEHHYIO aJKUJIbHYIO TPYIINY, COAep KAy OoT 4 1o 8
aTOMOB yrJjiepoja, IpHU YCJIOBUH, YTO
rpynna -NH; u/unu rpynna -OH He3aBucuMo MoxeT ObITh TPUCOEIHMHEHA K
NEepBUYHOMY WJIM BTOPUUHOMY aTOMY yrjepoja,
u
(i1) comepkamuii KOHLEBBIE STHIEHOKCUIHBIEC TPYIIITBI TPOCTOH 3QHUP TIUKOIS,
obnagaruuil CIeayImed CTPYKTy POl :

R;-(C,H40),H
B KOTOpoif R o603HayaeT MUHEHHYIO, PA3BETBICHHYIO, HIUKJINYECKYIO AJIKHIBHYIO,
(GEeHUNBbHYIO0 WK aNKUI(QEHMIBbHYIO TPYIY, coaepxamyto 4 unu 6ompiiee
KOJUYECTBO aTOMOB yIJIepoaa, U h paBHO OT | 1o 3,
r7e NpoBOAAT 00pabOTKy HEPTEHOCHBIX MECKOB, NOOBITHIX MYyTEM OTKPBITON

pa3paboTku, WiIu NpoBOAST 00pabOTKy mpu nodbIye in situ.

2. Cnocob mo m. 1, TOTMOJHUTENbHO BKJIOYAKO IIHH:
CMCIIUBAHUEC KOMIIO3UIIUHU 1O MEHBbII e MEPE C OAHUM, BbI6paHHbIM U3 yuclia
CIeNYIOIIUX: BOJAA U Map; U

u3BJieueHHEe OUTyMa TMocJie npoBeneHus: o0padoTku.

3. Cnocob no . 1, B koTopoM npoBOoAsAT 00paboTKy HePTEHOCHBIX MECKOB,
DOOBITBIX MyTEM OTKPBITOH pa3paboTKH, U CIOCOO JOMONTHUTENBHO BKIOYAET:
1) OTKPBITYIO pa3paboOTKy HePTEHOCHBIX NECKOB,
1) moxyueHne BOAHON B3BECH HE(PTEHOCHBIX NMECKOB, KOTOPast COAEPIKUT
KOMIIO3HIIUIO, C MOJy4YeHneM 00paboTaHHOH BOJHOM B3BECH,
i11) mepememuBanne o6pabOTaHHON BOJHON B3BECH C MOJIYUYEHHUEM NEepEeMeIlaHHON

00paboTaHHOW BOIHON B3BECH,
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1v) nmepeHoC nepeMemanHoil 00paboTaHHON BOHON B3BECH B pe3epByap A
paszneneHus, u

V) IPOBOMMOE B pe3epByape I pa3/ieseHus OTAeJeHne OUTyMa OT BOJHOM YacCTH.

4. Crioco6 mo 1. 3, B KOTOPOM COJEp KAINNIl KOHIIEBbIE STUIEHOKCUAHBIE TPYIIIbI
IpOCTON 3P UpP TIIUKOIS COAEPIKUTCS B BOAHOHM B3BECH B KOJIMUECTBE, COCTABJISIOEM

ot 0,01 o 10 mac.% B nmepecyeTe Ha MacCy HEQTEHOCHBIX MECKOB.

5. Cnoco6 mo n. 1, B kOTOpOM mpoBoAsiT 00paboTKy HE(PTEHOCHBIX MECKOB,
U3BJIEYCHHBIX MyTeM JOOBIYH 7 Situ, U C1IOCOO NOMOJHUTEIbHO BKIKOYAET:
1) HarHeTaHue B OyPOBYIO CKBAXKHHY Iapa, COAEPIKAIETO KOMIIO3ULIHIO, U

i1) u3BIeueHne Ouryma u3 OypoBOH CKBaKUHBL

6. Crioco® mo 1. 5, B KOTOPOM COAEPIKAIUI KOHIIEBbIE STUICHOKCUIHBIE TPYIIIThI
POCTOU 3(pup TIUKOJST COOEPIKUTCS B Mape B KoiuuecTse, coctasisitomem ot 0,01 mo

10 mac.% B mepecueTe Ha MOJHYK MacCy Mapa U KOMIO3HULHU.

7. Cnoco® no mobomy u3 m.m. 1-6, B KOTOPOM OTHOIIEHHE MAaCChl aJJKAaHOJAMUHA
K MaccCe COoAep Kallero KOHIEBbIe ITUIEHOKCUAHbIE TPYIIbI MPOCTOr0 dupa TIAUKOJIS

B xoMno3uuuu cocrasisieT oT 10:90 go 90:10.

8. Cnoco® mo mobomy u3 m.m. 1-7, B KOTOPOM aJKaHOJAMHUHOM SIBJIsIETCS O-

aMHHO-1-rekcaHoJ, 8-aMUHO-1-0KTaHON UJIN UX CMECH.

9. Cnoco6 no nmrobdomy u3 m.o. 1-8, B KOTOPOM COAEpIKALIUM KOHIIEBBIE
STHJICHOKCUAHBIE TPYMIIBI IPOCTHIM 3QUPOM TIIUKOJS SIBISETCA COAEPKALUN
KOHIIEBBIEC 3TUICHOKCHIHBIE I'PYIIIbI NPOCTONH H-OYTHUIIOBBINA 3 Up, CoAepKaAIIUN

KOHLUEBBIC STUIICHOKCUIHBIC I'PYIIIIbI HpOCTOfI H-Te€KCUJIOBBIN B(I)I/Ip HNJIn UX CMECH.
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