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V3P MUHEPAJI3 OCTPOMIINA
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(57) Hacrosmee wu3o0peTeHre OTHOCHTCS K CMOCO6aM O0E3BOKMBAHHMS XBOCTOB M CHCTEMAM Juis

OCYIIECTBIECHUS 3TOro. B HEKOTOPHIX acHmeKkTax H300peTeHHe OTHOCHTCA K CIoco0aM IONydYeHHs
00E3BOKCHHOTO XBOCTOBOTO OCTaTkKa MM TPUTOJHOTO K INTA0EIMPOBAHMIO XBOCTOBOTO OCTaTKa,
BKJIIOYAIOMIMM B ceOsl TO/IBEpraHue XBOCTOB THMAPOIMKIOHHOHN cermapaluy C IETbi0 ITOMydeHUs
OZIHOTO WM 0OoJiee YaCTHYHO OO0E3BOKEHHBIX HIKHUX NPOAYKTOB M KOHEUHOro OOraToro BOAOi
BEPXHETO NPOAYKTA; pa3AeieHHE KOHEYHOrO OOraTtoro BOAOH BEPXHET0 MPOAYKTa MHOCPEACTBOM
LHEeHTpU(YTUPOBaHUS Ha W3BJICYCHHBI BOAHBIH IOTOK M MAJOBOIHBIM OCTaroK; M CMEIIMBAHHUE
MaJIOBOJJHOTO OCTaTKa M MO MEHbIIEH Mepe YaCTU OJHOTO HJIH 00JIee YACTUYHO 0OE3BOKEHHOTIO HUKHETO
MIPOAYKTa ISl TIOMY4IEeHHUsI 00E€3BOKEHHOTO XBOCTOBOTO OCTAaTKa WJIM IMPUTOAHOTO K IITAOEINPOBAHHIO
XBOCTOBOI'O OCTATKa.
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OIIMCAHUE U30BPETEHUA
2420-567550EA/032
CIIOCOBb U CUCTEMA OBE3BOKUBAHUA

00J1acTh TEXHUKH, K KOTOPOH OTHOCHTCS H300peTeHne

[0001] Hacrosiee u3oOpeTeHHe OTHOCHTCS K Croco0am 00e3BOKMBAaHUS XBOCTOB H
CUCTEMaM JUIsl OCYLIECTBJICHUS 3TOTO.

YpoBeHb TEXHHKH

[0002] XBOCTOXpaHMJIMIIA UCTIONB3YIOTCS AJIi XPAHEHUS] XBOCTOB TOPHBIX BBIPAOOTOK,
KOTOpbIE MPEACTABISIFOT COOO0H OTXObI TOOBIUU MOJIE3HBIX MCKOMAEMbIX, HAIIPUMED, 3aBOJA IO
nepepaboTKe pyabl K 3aBOJA N0 o0oraIneHuro yriis. MOKpbie XBOCTHI (HAIpUMEp, CYCIIEH3UH)
MOTYT XPAaHUTBCS B TAKUX pe3epByapax, Kak IUIOTHHBI, MpPYyIbl, JEPUBALMOHHBIE KaHAJIbI,
BOIOCOPOCHI M JApEHaKHbIe KaHaBbl sl cOopa (UIBTPAIIMOHHBIX BOA, INPH 3TOM OHH
MOCTETNIEHHO O0E3BOXKHMBAKOTCS 32 CUET OCAKICHHsS, APEHaka W HCIapeHus. TpagulrOHHBIHI
NPYI-XBOCTOXPAHWJIMINE 3aHMUMAeT OOJNBINYI0 IJIomans U TpedyeT 3HAYHTENbHBIX padoT 1o
00CITy>KMBaHUIO 1 MOHUTOPUHTY. KpoMe Toro, XpaHeHne MOKPBIX XBOCTOB SIBJISIETCS] TIPEAMETOM
Bce OoJiee TINATEIBHOrO HAA30pa B CBETE€ PHUCKOB IPOCAYMBAHUS XBOCTOBOTO pPAacTBOPA,
nepeNnrBa WIK YTEUYKH XBOCTOBOTO PAaCcCTBOPA MIJIM BHE3AIMTHOTO MOBPEKACHHS XBOCTOXPAHIIIUIL.
PaznuBbI XBOCTOB, MPOPBIBEI IJIOTHH, MPOCAYNBAHUE U MPsIMble COPOCHI B BOAOTOKH MPHUBOISAT K
CepBE3HBIM U TOJTOCPOUYHBIM 3KOJOTHUECKUM U COLUAIBHBIM MOCIIEACTBHSM.

[0003] Kpome Toro, Bce Ooiiee sKeaTeNIbHbIM SIBJISIETCS YBEJIMUEHUE H3BJICUCHUST BOJIBI,
0COOEHHO B TeX Cly4asX, Korga AoOblMa ITOJIE3HBIX HCKOMAEMbIX BENETCsl B palOHaX C
nepururoM Bonbl. COOTBETCTBEHHO, pa3paboTaHbl CMOCOOBI O0E3BOKHMBAHHSI XBOCTOB,
NO3BOJISIOINME U3BJIEKAaTh BOAY U MOJyYaTh I10 CYIIECTBY 00e3BOXKeHHbIe XBOCTHI. I10 cyiecTBy
00€3BOKEHHBIE XBOCTBI MOXKHO YTHJIM3UPOBATH IOCPEACTBOM TaK HA3bIBAEMOI'O «CYXOIo»
mTabeTMPOBAHUS.

[0004] TIpommomanku st Cyxoro MmTaOelupOBaHUS MOXET OBbITh Jierde 3aKpbITh H
PEeKyJIBTUBUPOBATh, U ISl HUX TpeOyercs MeHbInas IUIOUagb 1O CPAaBHEHHIO C IPYTUMHU
BAPUAHTAMU XPAHEHHs XBOCTOB Ha TIOBEPXHOCTH, TIOCKOJIBKY OO0OE€3BOKMBAHHUE XBOCTOB
NPUBOAUT K TOJNYYEHHIO MPONYKTa OTXONOB ¢ 0ojiee BBICOKOH IUIOTHOCTBIO. Kpome Toro,
«cyxoe» mTabeInpOBaHUE MOXET HUCTIOJIB30BATHCS B TEX T'OPHO-TEOJOTHYECKHX YCIOBUSX, I7Ie
XPaHWINIIA I MOKPBIX XBOCTOB MOIYT OBITh HENPUMEHHMBI, HalpUMep, Ha XOJIMHCTOM
MECTHOCTH M Ha KPYTBIX CKJIOHAX.

[0005] B wm3BecTHBIX crmocobax O0E3BOXKHBAHMSA MJISI TIONYYEHHUS TPUTOIHOTO K
TabEeTMPOBAHNIO XBOCTOBOIO OCTAaTKA HMCIIOJB3YIOTCS (HIIBTPBI, TAKHE KaK BaKyyM-(QUIbTPHI
Wi QUIBTP-TPECCHI, I MOJIYy4eHUs] 00€3BOKEHHOTO (DMIBTPALIMOHHOTO KEeKa, OTBEYAIOINEro
TeOTEXHUYECKUM TpeOOBaHMSIM JJisi INTa0eUpoBaHust 00E€3BOKEHHOro mpoaykra. OmHako
BBICOKHE KaNHTaJbHBIE 3aTpaTbl M OSKCIUIyaTAllMOHHBIE pacxonbl Ha (UIBTPALIMOHHOE
0o0OpynoBaHHE MOTYT OrPaHMYUBATH MEPEXOA OT XPAHEHHsS MOKPBIX XBOCTOB K «CYXOMY»
I TabEeTMPOBAHMUIO.

[0006] @unbpTpannoHHOE O0OPYAOBAHHE MOXKET UMETh OTHOCHUTENIbHO OTPaHHYEHHYIO



MPOMYCKHYI crocobHocTh. Kpome TOro, (QuibTpalioOHHBII KEeK MOXKET MOTpeOoBaTh
3HAUUTEIBHON TMepeBaJIKM Uil co3naHusl KoH(urypamuu mradens, Hampumep, ero
TPAHCIOPTUPYIOT WIK MEPEBO3ST HAa IPY30BUKAX Ha XBOCTOXPAHUIUILE, U 3aTEM MIEPEMEINAIOT B
KOHEYHOE TOJIOKEHUE Ha CYXOM ILITadese NocpeaCcTBOM 00OPYAOBaHUS sl 3eMJISTHBIX paloT.

[0007] TpeOyercsi mpemioKUTh peLieHue OXHOW Wik OoJiee W3 BbIIENEPEUUCTEHHBIX
npoOJieM WK N0 MEHbLIEH Mepe MPEANIOKUTh UX MIPUEMIIEMYIO aJIbTepHATHBY.

CymHoCcTh H300peTeHus

[0008] Hacrosiiee u3o0peTeHHE OTHOCUTCS K Croco0y 00e3BOKMBAHMS XBOCTOB H
CUCTEMe JJIsl OCYLIECTBIIEHHUS 3TOTO.

[0009] B nepBoM acriekTe HacTOsIIEe U300PETEHHE OTHOCUTCS K CIIOCOOY U CUCTEME sl
00€3BOJKMBAHUSI XBOCTOB C LEJBI0 MOJYYEHHUS MPUTOTHOTO K INTAOEIMPOBAHUIO XBOCTOBOI'O
ocrarka. [loiydeHue mpUrogHOro K mTadeIupOBaHUIO XBOCTOBOIO OCTaTKa MOMKET OOJIErduTh
TPaHCIOPTUPOBKY, yaJeHHE U 3aXOPOHEHNE XBOCTOBBIX OTXOJOB.

[0010] B mepBom acmekTe HacTosilee H300pETeHUE MPeniaraeTcrnocod MOMydeHHs
NPUTOAHOTO K MTAa0ENTUPOBAHUI0 XBOCTOBOI'O OCTaTKA, BKJFOYAOLIMNA:MOJBEPTraHUE XBOCTOB
THIPOLMKJIOHHON CeTapalyy ¢ LeJbI0 MOJYYeHUsI OTHOTO MIIH 00Jiee YaCTUYHO 00€3BOIKEHHBIX
HIDKHUX MPOAYKTOB M KOHEYHOro OOraTtoro BOJOW BEPXHETO MPOAYKTA,pa3leleHne KOHEYHOTO
Ooratoro BOAOH BEPXHEro MNPOAYKTA IOCPENCTBOM LEHTPU(DYTUPOBAHHUS HA H3BIICUEHHBIN
BOJIHBIN MOTOK U MaJIOBOJHBIM OCTaTOK, MCMELIMBAHUE MAJOBOJHOIO OCTATKa U MO MEHbIlIEH
Mepe YacTH OJHOTO WUJIH OoJiee YaCTHYHO OOE3BOKEHHOI'O HW)KHETO MPOAYKTA JUIA TTOJYYEHHS
NPUTOAHOTO K ITA0EINPOBAHUIO XBOCTOBOI'O OCTATKA.

[0011] Kax mpaBuio, MMeETCs MHOKECTBO CTYNEHEHW T'MIPOLMKIOHHON Cernapaluu.
CoOOTBETCTBEHHO, B HEKOTOPBIX BAPUAHTAX OCYILIECTBJICHUs MMAPOLUKIOHHAs Cenapauus UMeeT
MHO>KECTBO CTyII€HEH THAPOLMKIOHHOW cemapanuy, BKIOYAIOMMUX MEPBYIO CTYNEHb W
KOHEYHYIO CTYIEHb, KaXAas CTyNeHb IMIPOLUKIOHHON CeNapalyy pas3aenseT BXOAALUN TOTOK
Ha OAMH WK 0oJiee YaCTUYHO OOE3BOKEHHBIX HM)KHHMX MPOAYKTOB M OOraThlil BOJOW BEPXHUIA
NPOAYKT, BXOASIIIUI MOTOK MEPBOW CTYNEHH COAEPIKUT XBOCTBI, OOraThlii BOIOW BEPXHUH
NPOAYKT KaXJOH CTyNeHH, NpPEeIIIeCTBYIOIel KOHEYHOH CTyNeHH, SBJSIETCS BXOISIINM
MIOTOKOM JUIsl CJIEOYIOLIeH CMEXHON CTYNEeHM; M KOHEYHBIH OOraThlii BOJOW BEPXHUI MPOIYKT
npeacTasisier codoi OoraTelil BOJOH BEPXHHHA MPOXYKT KOHEUHOU CTYIIEHU.

[0012] B HekoTOpbIX BapHaHTaX OCYIIECTBIIEHUS Mpolecc OOpa3oBaHHsI XBOCTOB H
croco0 BKIIFOYAeT B ceOsl Mojavyy H3BJIEUEHHOIO BOIHOIO MOTOKA B MPOLIECC AJISI MOBTOPHOTO
HCIIOJIb30BAHUS.

[0013] B momonHeHHMe K 3TOMY, HAcTosIiee H300pETeHHEe MpEeasaraeT CHCTEMY IUIs
NOJIYYEHHUS] MPUTOJHOTO K INTAaOEIMPOBAHUIO XBOCTOBOTO OCTATKA, COAEPIKALIYIO. YCTAHOBKY
TUJIPOLIMKJIOHHON cemapaluy [l MOABEpPraHusl XBOCTOB TMIPOLMKIOHHOHN cemapauuu C
NOJIy4€HHUEM OIHOrO MK Oojee YacTHUHO O00€3BOKEHHOTO HMIKHETO IMPOAYKTa M KOHEUHOTO
6oraTtoro BOJOW BEPXHEro MPOAYKTA, LEHTPU(PYIKHYIO YCTAHOBKY, COAEPIKAILIYIO IO MEHbIIEH
Mepe OfHY LEHTPU(YTy, BBHIMIOJIHEHHYIO C BO3MOXXHOCTBIO pa3ieleHHss KOHEYHOro OOoratoro

BOJIOM BEPXHEro IMPOAYKTAa HA M3BJICYCHHBbIM BOIHBIM IMOTOK M MAJOBOAHBIA OCTaTOK, U



CMECUTENb JJISi CMELIMBAHHMS MAJOBOJHOIO OCTaTKa U IO MEHbLIEH Mepe 4acTu OZHOrO WU
Oonee dYacTHUHO OOE3BOXKEHHOTO HIDKHETO TMPOAYKTA [JIsl TOJIYYEHUs MPUTOAHOTO K
I TabETMPOBAHUIO XBOCTOBOTO OCTATKA.

[0014] B HexOTOpPBIX BapUaHTAaX OCYLIECTBJIEHHUS] CUCTEMbI TMAPOLUKIIOHHAS Cenapanus
UMeeT MHOXKECTBO CTyINeHeW T'MAPOLMKJIOHHOHN cemapaunuy, BKJIIOYAIOIIUX INEPBYIO CTYNEHb U
KOHEUYHYIO CTYIIE€Hb, NpPUYeM Ha KaXIOW CTYNEHU YCTaHOBKAa THAPOLIMKIOHHOW cenapaiuu
uMeeT MoAOJIOK, COAEp’KALIMi 10 MeHbLIeH Mepe OIWH THAPOLMKIOH Ul pas3lIeseHHs
BXOZSILIErO MOTOKA HA OAMH WK Oojiee YaCTUYHO 00E3BOKEHHBIN HUKHUHN MPOAYKT U OOraThiid
BOJIOW BEPXHHH MPOAYKT;, MOAOJOK IJIsi MEPBOM CTYNEHH BBIMOJHEH TAaKHM OOpa3oM, HTO
BXOMSIIIUH TOTOK TEPBOM CTYNEHH COAEPIKUT XBOCTBI, M TIOAOJOKU BBITOJHEHbI C
BO3MOXKHOCTBIO ~ O0ecredeHuss Ooratoro BOIOW BEPXHEro MPOAYKTa KaKIOW CTYIEHH,
NPEAIIECTBYIOIIEH KOHEYHOW CTYNEHW, B KA4eCTBE BXOMSIIEr0 IIOTOKA Ha CIEOYIOLIYIO
CMEKHYIO CTYIIEHb, M MOAOJOK ISl KOHEUYHOW CTYNEHM BBIMOJIHEH C BO3MOXKHOCTBIO IOAAYH
KOHEYHOT0 00raToro BOJOH BEPXHETO MPOAYKTA B LIEHTPU(PYIKHYIO YCTAHOBKY.

[0015] B HekoTOpbIX BapWaHTaX OCYLIECTBIIEHUS MpolLecc 0Opa3OBaHUsS XBOCTOB U
cHCTeMa BKJIOYAaeT TPyOONpPOBOA H3BJIEUEHHON BOABI, COCOMHEHHBIH MO TEKydeH cpene C
LHeHTPU(]YKHOI yCTAaHOBKOMW, IJIsI MOJAYM HW3BJICYEHHOIO BOAHOIO IOTOKA B TMPOLIECC IS
MIOBTOPHOT'O HUCTIOB30BAHUSI.

[0016] Taxke mnpemyiaraercss MPUTOAHBIA K INTa0EIMPOBAHUIO XBOCTOBOW OCTAaTOK,
MOJIyYE€HHBIH B COOTBETCTBHH CO CIIOCOOOM HACTOSIIIETrO H300PETEHMS.

[0017] Hacrosimmee u3oOpeTeHne TakXKe IMpenjaraeT Crocod YTHIM3ALHH XBOCTOB,
BKJIFOUAIO LM MOJy4eHHEe U3 XBOCTOB IPHUTOJHOIO K INTA0EIMPOBAHUIO XBOCTOBOIO OCTaTKa B
COOTBETCTBHUH CO CIIOCOOOM HACTOSILIEr0 H300peTeHus, W MepeKauky MPUTOJHOr0 K
mTabeIMPOBAHUIO XBOCTOBOTO OCTAaTKAa HA MOJHMIOH JUIA 3aXOpOHEHHs. Takxke MpeanokeHa
cUCTeéMa YTHUIM3AaLUU XBOCTOB, BKJIFOYAOLIAs: CUCTEMY JUIsl TOJTYyYEHHUS U3 XBOCTOB IPUTOIHOIO
K mTabelMpOBaHUID XBOCTOBOIO OCTaTKa B COOTBETCTBHMM C CHUCTEMOW HACTOSILIETO
n300peTeHnst, U HACOC, COCAMHEHHBIH MO TeKy4el cpene C TOJMIOHOM ISl 3aXOPOHEHHs |
BBINTOJIHEHHBIN ¢ BO3MOXXHOCTBIO MEPEKAYNBAHUSA MPUTOJHOTO K ITAO0ETHMPOBAHUIO XBOCTOBOTO
OCTaTKa Ha TIOJMTOH JJISl 3aXOPOHEHUSI.

[0018] B nmomnojHeHue K 5TOMy, NPEAJIOKEH IMITa0eNb, COAEPKAIUil MPHUTOAHBIA K
mTabETMPOBAHNI0 XBOCTOBOW OCTAaTOK, pPAa3MELICHHbII B COOTBETCTBHH CO CIOCOOOM
HACTOSIIIETO U300PETeHUS IS YTHIIU3ALUHA XBOCTOB.

[0019] B nmepBoM acriekTe HacTOsIIIEe N300pETEHNE OTHOCUTCS K CIIOCOOY M CUCTEMeE st
00€3BOJKMBAHUSI XBOCTOB C LEJBIO TOJYYEHUS MPHUTOJHOTO K LITA0SNUPOBAHHIO XBOCTOBOTO
ocratka. Cienyer UMeTh B BHAY, YTO NyTEM PEryJIUPOBaHUS pabouMX MapaMeTpoB CHOCO0 U
cHCTeéMa MEePBOr0 aCleKTa MOTYT ObITh MCIIOJIb30BaHbI U TIOJYYEHHUS] OCTATKOB, KOTOpPbIE HE
NPUTOAHBI Ul INTaOENUPOBAHUS, HO TEM HE MEHee SBISIIOTCS O0e3BOKEHHBIMH. Takum
00pa3oM, BO BTOPOM acCIIeKTe U300peTeHne MpeaiiaraeT Crocod U CUCTeMy JJisi 00€3BOKHBAHHS
XBOCTOB C II€JIbIO TIOJY4€HHUsI 00€3BOKEHHOT'O XBOCTOBOI'O OCTATKA.

[0020] B wacTtHOCTH, BTOPOW acCMEKT HACTOSIIEr0 H300peTeHUusl Mpenjiaraer Crocod



NOJIy4eHUs] O00€3BOJKEHHOI'O XBOCTOBOTO OCTATKa, BKJIOYAIOLIMHI IOJBEPraHNE XBOCTOB
THIPOLMKJIOHHON Cemapalyy ¢ LeJbi0 MOJYYEeHUsI OMHOTO MM O0Jiee YaCTUYHO 00€3BOJKEHHBIX
HIDKHUX TPOJIYKTOB MU KOHEYHOTO OOraToro BOOI BEPXHEro MPOAYKTa; pa3AesieHHe KOHEYHOTO
Ooratoro BOAOH BEPXHEro MPOAYKTA IOCPENCTBOM LEHTPU(DYTUPOBaHMS HA W3BIICUYEHHBIN
BOJIHBIN MOTOK M MaJIOBOAHBIM OCTAaTOK, U CMELIMBAHME MAJOBOJHOIO OCTaTKa M MO MEHbIIeH
Mepe 4acTH OJHOTO HJIM 0ojiee YaCTHYHO O0E3BOXKEHHOI'O HIDKHErO MPOAYKTA AJIS TOJNyYEeHHS
00€3BOKEHHOT'O XBOCTOBOI'O OCTATKA.

[0021] Btopoili acmekT HACTOSILIEr0 H300peTeHHs TakXkKe MpeajaraeT CUCTeMY IS
NOJIy4eHUs1 00€3BOKEHHOTO XBOCTOBOTO OCTATKa, COAEPIKAIIYI0 YCTAHOBKY TMIPOLIMKJIOHHOM
cermapauuy s IOABEPraHusl XBOCTOB MMIPOLMKJIOHHON Cemapauny ¢ MOoJyYeHUEM OJJHOTO U
Oosee yaCTUYHO OOE3BOYKEHHOTO HU)KHETO MPOAYKTAa U KOHEYHOTro OOraToro BONIOH BEPXHETO
NPOAYKTA;, HEHTPH(]YKHYIO YCTAaHOBKY, COAEPIKALIYIO MO MEHbINEH Mepe OAHY LEeHTpUyry,
BBIITOJIHEHHYIO C BO3MOJKHOCTBIO Pa3felieHuss KOHEUHOro OOraToro BOAOH BEPXHETO MPOIYKTa
HAa W3BJICYCHHBIH BOIHBIA IMOTOK M MAaJIOBOIHBIA OCTATOK, U CMECHTENb MJISI CMEIIHWBAHHS
MaJIOBOZHOTO OCTaTKa U MO0 MEHBLIEH Mepe 4acTH OJHOro MiH OoJjiee YaCTUYHO 00€3BOKEHHOTO
HIDKHETO MPOAYKTA JIJIsI ITOTy4eHHsI 00€3BOKEHHOTO XBOCTOBOT'O OCTATKA.

[0022] B HEKOTOpBIX BapUAHTAX OCYIIECTBJIEHUS YaCTUYHO OOE3BOJKEHHBIN HIDKHUHN
INPOAYKT MOXKET ObITh CHJIBHO 00€3BOXKEHHBIM. DTOT CHJIbHO O0€3BOKEHHBIN HIDKHUHA MPOAYKT
caMm 1o cebe MOKeT ObITh IMOJIE3HBIM MpOoAYKTOM. Takum 00pa3oM, B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHsI IEPBOTO U BTOPOTO ACIEKTOB, B KOTOPBIX MMEETCs [1B€ WM Oojiee CTymneHeil
TMIPOLMKJIOHHON cemapanyy, IO MEHblLIeH Mepe YacTb OJHOro WM 0Oojee YaCTHYHO
00€3BO’KEHHBIX HIDKHHX IPOAYKTOB OAHOM U3 MHOXKECTBA CTYyNEHEH T'HIPOLUKIOHHON
cerapanu CoOMpaeTcsi B BUAE CHJIBHO O0E€3BOKEHHOrO NpoAykTa. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHsS NpENJIOKEHa CUCTeMa, B KOTOPOH OOMH U3 TOAOJOKOB yCTAaHOBKU
THAPOLIMKIIOHHON Cemapaluy UMeeT TPYOOIpPOBOA MPOAYKTA, BHITOJHEHHBIH C BO3MOXHOCTBIO
cOopa MO MeHbIIEH Mepe 4YacTh ONHOrO WM Oojiee YaCTUYHO OOE3BOKEHHBIX HIKHUX
MPOAYKTOB U3 YKA3aHHOTO MOAOJIOKA B BHJIE CHIIBHO O0€3BOKEHHOTO MPOAYKTA.

[0023] Kak oTmeuanoch BbIlIE, KaK MEPBbIH, TAK U BTOPOH aCMEKThl H300PETEHUS MOTYT
UMETb BapUAHTHI OCYIIECTBIEHHS, B KOTOPBIX THAPOLMKIIOHHAS Cemapanus HCIONb3YeTCs IS
NOJIY4EHUST CHIIbHO 00€3BOXKEHHOTO NMPOoAyKTa. TakuM 00pa3oM, B TPETbEM acleKTe HACTOSIIEro
u300peTeHus, TMpemjiaraeTcsi Crocod TONydYeHUs CHJIbHO OO0E3BOJKEHHOTO MPOIYKTAa,
BKJIFOUAIO LM MOJja4y BOIHOM CYCHEH3MH WM IUIaMa B THIPOLMKIIOH MPH BBICOKOM BXOIHOM
JaBIIEHUH TIOJIA4M, TPUYEM YKa3aHHAas BOAHAS CYCIEH3US MJIM LUTaM COAEPIKUT TBEPIBIA
MaTtepuag B BUAE YACTUL[, U IOJIBEPraHHe BOAHON CYCHEH3MHM WMJIH IIJaMa THIPOLHKJIOHHOM
cermapauuy C TOJYYEHHEM HIDKHErO TMPOAYKTa M BEPXHErO MPOAYKTA, MPUYEM YKa3aHHBIA
HIDKHUH MPOAYKT SIBJISIETCS] CHIIBHO 00€3BOKEHHBIM MPOAYKTOM.

[0024] Hacrosimee n3o0peTeHne TakKe MpeayiaraeT CUIbHO O00€3BOKEHHBIH MPOAYKT,
coOupaemblii B COOTBETCTBHH C HEKOTOPbIMU BapMAHTAMH OCYIIECTBJIEHUS] TIEPBOTO U BTOPOTO
acriekta. B nomonHeHne k 5TOMy, HacTosiee n300peTeHne npejaraeT CHIbHO 00e3BOKEHHBIH

NPOAYKT, NMOJy4YaeMbIi B COOTBETCTBUH CO CIIOCOOOM TPETHETO aCIeKTa.



KpaTlcoe ONHCAHME YePTeKeH

[0025] PaznuuHbie BApUaHTBI OCYIIECTBIICHUS HACTOSIIETO N300PETeHHsT OMMCAHBI JIUIIIb
B KaUeCTBE NPUMeEPA CO CChUIKOMN Ha CIEAYIOLINE YEPTEXKU.

[0026] Ha ¢ur.1 npuBonurcs cxemaTudeckasi WJUTIOCTPALNSI CUCTEMBI B COOTBETCTBUU C
OJIHUM BapUAHTOM OCYLIECTBJICHHUSI.

[0027] Ha ¢ur.2 npuBoauTCS CXeMaTH4yeckasi UUTOCTPALIUS CHCTEMbI B COOTBETCTBHH CO
BTOPBIM BapUAHTOM OCYLIIECTBJICHUSI.

[0028] Ha ¢ur.3 npuBoauTcs cxeMaTudeckasi UJUTIOCTPALUS CUCTEMbI B COOTBETCTBUU C
TPETHUM BapUAHTOM OCYIIECTBIEHHS.

[0029] Ha ¢ur.4 npuBonuTcs cxeMaTudeckasi UJUTIOCTPAIUS CUCTEMbI B COOTBETCTBUU C
YeTBEPTHIM BAPUAHTOM OCYILECTBIEHUS.

[0030] Ha ¢wur.5 npuBonutcs cxeMaTudeckasi UJUTIOCTPAIUS CUCTEMbI B COOTBETCTBUU C
ISITBIM BAPHAHTOM OCYIIECTBIICHUSI.

[0031] Ha ¢ur.6 mokazaH rpaHyJOMETPUYECKHI COCTAB XBOCTOB, a TaK)K€ YACTHYHO
00€3BOJKEHHOT'O HIDKHETrO MPOAYKTa W OOraTtoro BOAOH BEPXHErO MPOAYKTAa MEPBOW CTYNEHU
T'UJIPOLIMKJIOHHON Ccernapalyy MAToro BapuaHTa OCyIeCTBIEHMS.

[0032] Ha ¢wur.7 mokasaH TpaHyJIOMETPHUYECKHH COCTaB OOraToro BOIOH BEPXHETO
NPOAYKTa MEPBOH CTYNEHH THMAPOLMKJIOHHOH Cerapalyy, a TaKkKe YaCTUYHO OOE3BOKEHHOTO
HIDKHETO MPOAYKTa M OOraToro BOAOH BEPXHErO MPOAYKTa BTOPOW CTYNEHH T'MIPOLMKJIOHHOM
cernapaluy MsTOro BapuaHTa OCYIIEeCTBICHHS.

[0033] Ha ¢ur.8 mokasaH rpaHyJIOMETPHUECKHI COCTaB OOraroro BOAOW BEPXHEro
NPOAYKTa BTOPOM CTYNEHU MMAPOLUKIOHHON Cenapaluy, a TaKXKe MaJIOBOJHOIO OCTaTKa MATOro
BAPHAHTA OCYLIECTBIEHUS.

[0034] Ha ¢ur.9 moka3aH BO3MOXHBIH JHANa3OH IPaHYJIOMETPHYECKOTO COCTaBa JUIs
IPUTOJHOTO K MTA0EIMPOBAHUIO XBOCTOBOTO OCTaTKA MSATOrO BAPUAHTA OCYIIECTBIICHHUS.

[0035] Ha ¢wur.10 nmoka3aH BO3MOXKHBINA TUAMNA30H PaHYJOMETPUYECKOrO COCTaBa s
MPUTOAHOTO K ITa0ETUPOBAHUIO XBOCTOBOI'O OCTATKA LIECTOTO BAPHAHTA OCYLIECTBIICHUS.

[0036] Ha ¢wur.11 nokasaHo BIMsSHHUE HHXKEKTHPOBAHUS BO3AyXa HA KOHLIEHTPALIHIO
TBEPJIbIX BEIIECTB B HIDKHEM MPOAYKTE THAPOLMKIIOHA.

Onucanue NPEANOUYTHTEC/JbHbLIX BADUAHTOB OCYIIECCTBJICHUSA I/I306D€T€HI/IS[

[0037] B crnenyromem najee moapoOHOM OMHCAHHWH AENAIOTCS CChUIKU HA MpHJIaraeMble
HEPTECIKHU, KOTOPBIC ABIAKOTCA 4YaCTbRO HOI[pO6HOFO OINUCAHUA. HHHIOCTpaTI/IBHbIe BApPUAHTBI
OCYHIECTBJICHUA, OIHNCAHHBIC B HOI[pO6HOM ONMUCaHUH, MPEACTABIICHHBIC Ha YCPTCKAX U
onpenaeneHHbIe B (popmyie H300peTeHus, He peIHA3HAYATCS IJIsl OrpaHuydeHus. MoryT ObITh
HUCIIOJIb3OBAHbI W APYIrU€ BAPHUAHTBI OCYINCCTBJICHUA, U MOTYT 6bITb CACNIaHbl WU ApPYyrue
U3MEeHEeHUs1 0e3 OTKIOHEHHMs OT CYIIHOCTH WM OOBbeMa NPEACTABICHHOTO H300pETeHUs.
Od4eBUIHO, YTO AaCHEeKThl HACTOSIIEro W300pEeTeHHs, Kak B IEJIOM 31eCh OIHUCAHO U
MPOMJUTIOCTPUPOBAHO HA YEPTEKaxX, MOTYT OBITh CKOMITOHOBAHBI, 3aMEHEHbI, CKOMOWHHUPOBAHBI,
pa3zeneHbl U CIPOEKTUPOBAaHbl BO MHOXECTBE PpA3NMYHbIX KOH(QUrypanuii, - BCE OHHU

MOAPA3yMEBAKTCS B JAHHOM OINKMCAHUU.



[0038] Hcmonb3yemble B NAHHOM OIMUCAHUM (OPMBI CJIOB EIUHCTBEHHOTO YHCIIA
0003HAYaIOT KaK EAMHCTBEHHOE, TaK M MHOXKECTBEHHOE YHCIIO, €CIIU SIBHBIM 00pa3soM He
yKa3aHO, YTO OHU 0003HAYAIOT TOJIbKO €JUHCTBEHHOE YUCIIO.

[0039] TepMHuH «OKOJO» M UCMONB30BAHUE TUAINA30HOB B LIEJIOM, HE3aBUCUMO OT TOTO,
OTIpENeNAETCs] I OHO TEPMUHOM «OKOJIO» WJIM HET, O3HA4aeT, YTO OXBAThIBAEMOE HYUCJIO He
OrPaHUYMBAETCSI TOYHBIM UHCJIOM, YKa3aHHbIM B JaHHOM JIOKYMEHTe, U Ipearoyaraer
OTHECEHHE K JAMaa30HaM, HaXOSIIUMCS 10 CYIIECTBY B Npeesiax yKa3aHHOTrO JHarna3oHa, 0e3
OTKJIOHEHUs1 OT o0bema m300pereHus. Mcrmonb3yemoe B HACTOSIIEM JOKYMEHTE BBbIPaKEHUE
«OKOJIO» OyIeT MOHATHO CHEeLUAIMCTaM B JAHHOH OOJACTU TEXHHMKH U OyJeT MU3MEHSTbCS JI0
HEKOTOPOW CTENEeHH B 3aBUCHMOCTH OT KOHTEKCTa, B KOTOPOM OHO HCIIONB3yeTcs. B ciydasx,
€CIi TPUMEHEHHE TEePMUHA B KOHTEKCTE, B KOTOPOM €ro HCHOJb3YIOT, HEMOHSITHO
CHEeLUAINCTaM B JaHHOW 00JAaCTH, KOKOJIOY» OyAeT O3HayaTh BILIOTH N0 IUTFOC Wik MuUHYC 10%
OT KOHKPETHOTO 3HAUEHHSI.

[0040] B nononHeHue K 3TOMy, €CJIU 371eCh ONHUCAHBI pa3Mephl, ClIeAyeT IOHUMATh, YTO K
UX 3HAYEHHMsIM NPUMEHHMMBI TUTIOC MUHYC () CTaHZapTHbIE NOMYyCKHM Ha u3roroBieHHe. Kak
MOHSATHO CIIELUAIINCTAM B JAHHOH OOJIACTH TEXHUKH, IOMYCKH HA M3TOTOBJIEHHUE MOTYT OBITb
ONpeneNeHbl Ui JOCTIKEHHUS JKEIaeMOro CpeJHero M CTaHZAPTHOTO  OTKJIOHEHHUS
M3rOTaBJIMBAEMBIX KOMIIOHEHTOB T10 OTHOLIEHHUIO K UI€AIbHOMY NMPOQUITFO KOMITOHEHTOB.

[0041] Kak oTmeuanoch BbIIIE, XBOCTBI MPENCTABISIIOT COOOH MaTepHwall OTXOIOB.
XBOCTbI MOTYT TPEACTABIATh COOOW BOAHYIO CYCIIEH3UIO WJIM IIJIaM, COAEpKaIlUi TBEpIble
YacTUI[bl MUHEpPAJIbHOTO MaTepuasa, HalpuMmep TIJIMHY, CJIaHel, IeCOK, TI'PaBUH, XBOCTHI
He(TEeHOCHOrO IecKa, OKCHAbI METAJUIOB M T.J., CMEIIaHHbIe C BOAOH. XBOCTHI TaKXK€ MOTYT
NPENCTaBIsITh COOOW pasjMyHble MUIAMbI U JPyTHe SKHIKHE/TBEpPIAble MaTepHalibl, KOTOpBIE
HEoOXOAUMO 00€3BOXKHUBATh U TPAHCIIOPTUPOBAT.

[0042] XBocTtbl MoOryT 0Opa3oBBIBATBCS B pe3yjbTaTe ILEJoro psiia PasjIndHBbIX
NPOLIECCOB, BKIIFOYAst, 0€3 OrpaHUYeHUs], Pa3IMUHbIE ONEpaluu JOObIUN MOJIE3HBIX UCKOTIAEMBbIX.
Takum 00pa3oM, B HEKOTOPBIX BapHAHTaX OCYINECTBJICHUS MPOLECC MOMKET ObITh BbIOpAaH U3
nporecca NOObMU TOJNE3HBIX HCKOMAEMbIX, Mporecca padUHUPOBAHMSA, NPOLECca IUIABKU H
nporecca ouuCTKU Boabl. Hacrosiimee nzoOpereHue MOKeT OBITh OCOOCHHO MOAXOISILIMM IS
00€3BOJKMBAHUS XBOCTOB, TMOJYYEHHBIX B PE3YJIbTaTe ONMEpaluil Mo JoObIYe YIiis, ONnepauui 1mo
no0bI4e 30J10Ta, Omepanuii mo AoObYe LBETHBIX METAJIOB, OMepanui Mo J0ObME METaIoB
IUTATUHOBOM TPYMIBI W/ ONeparyii 1Mo AoObUe MIENIOYHBIX METAJUIOB, BKJIIOUAs OTIEPALUHU T10
W3BJICUEHHIO JIUTHSL.

[0043] XBocTbl OOBIMHO MPENCTABISIOT COOOW CYCMEH3WH C OTHOCHUTENIbHO HH3KUM
NPOLIEHTHBIM COAEP’KAHUEM TBEPIBIX BEINECTB U OTHOCHUTENBHO BBICOKUM COAEPIKAHUEM BOJIBL.
Hanpumep, XBOCTBL, KOTOpbIE MOTYT OBbITb OOE€3BOJKEHBI C HCIOJIB30BAHHEM HACTOSINETO
n300peTeHNs], KaKk HalpuMep, XBOCTHI, IMOJNyYEHHBIE B Pe3yJbTaTe AOOBMHM TBEPABIX IMOPOI,
MOTYT MMETh HCXOJHOE coaepskaHue Teepabix BemecTB 20-60 macc.% (t.e. mo 80 macc.%
Biarx). Hampumep, XBOCTBI MOIyT MMeTh cofep:kaHue TBepabix BemecTB 40-60 macc.%,

Hanpumep, okoso 56 macc.%



[0044] Matepuaibl, UCTIOb3yEMbIE ISl KCYXOroy» IITa0eTNPOBAHUS, HE 00S3aTEIbHO HE
coziepKaT BOAY, HO BMECTO 3TOrO OHH B JJOCTATOYHOM CTENEeHH OOE3BOXKEHBI, YTO ITO3BOJISET
mTabenMpoBaTh OCTaTKH. TEePMHUH «IPUrOAHBIA K INTAO0EIMPOBAHUIO XBOCTOBOM OCTaTOKY,
UCTIONB3YEMBbIHl B JaHHOM ONHMCAHUHU, OTHOCHUTCS K OCTaTKy, KOTOpBIH ObUI B JOCTaTOYHOM
creneHn O0Ee3BOKEH, YTOOBI BIOCIEACTBUM OH MOT' OBITh YCTAHOBJIEH B OOJBIIOM OTBajle U
nepeMeIeH MOCPEACTBOM OOBIMHOrO OOOpPYNOBaHHS IS 3eMIIIHBIX paloT 0e3 pa3KMKeHHs.
ITpuroaHslii k mrabeIMpOBAHUIO XBOCTOBOH OCTATOK MOXKET OBITh 00€3BOXKEH UIS MOJYYEHUsI
MPOAYKTa, yIEPKUBAEMOrO BMECTE 3a CUET MEXaHHYECKOIro CLEIUIEHHUs YacTHI] IOCPENCTBOM
YKJIaOKA U TPEHUs MEXAY 4YacTHIaMu. [IpuronHblii K mTabeqrpOBaHUIO XBOCTOBOH OCTAaTOK
MOJKHO TOJBEPraTh MEXaHHMYECKOMY OOpAIlEHUIO Cpa3y MOCe M3TOTOBJEHHs Ojaromapsi ero
MEXaHUYECKU CBS3aHHOMY M 00€3BOKEHHOMY COCTOSIHHIO, KOTOPOE MPEAOTBpaIiaeT cBOOOIHOE
TedeHue npoaykra. OCTaToK MOXKET MPH ONPEAETICHHbBIX YCIOBUAX Ka3aThCs «CYXUM.

[0045] B wumeanpHOM cCilydae BOXAa HE [OJDKHA BBIIENSATBCS W3 TMPUTOJHOTO K
mTabeTMPOBAHUI0 XBOCTOBOIO OCTarka. Bmecto »Toro mobas Bojga B MPUTOAHOM K
mTa0ETMPOBAHNID ~ XBOCTOBOM  OCTAaTKE  NPEACTaBIsieT COOOH  BHYTPEHHIOK  BOAY,
COJZIEP’KALIYIOCS B MPOMEXKYTKaX MEXAYy YacTULIAMH, WJIM BOAY, CBSI3aHHYIO C IOBEPXHOCTBHIO
YaCTHILI.

[0046] KonuuecTBO BHYTpEHHEH BOABI, KOTOPOE MOKET COAEPKaTbCsl B MPUIOJHOM K
mTabETMPOBAHNIO XBOCTOBOM OCTATKE, 3aBHCHT OT pPsiia XapaKTEPUCTHK YacTHUI[ B XBOCTAX,
BKJIFOYasi ~ rpaHyjiomerpuueckuii  coctaB  (PSD), nmnomane  mOBEPXHOCTHM — 4acTHL,
MUHEPAJIOTUYECKUI COCTaB, GOpMy, IOBEPXHOCTHBIH 3apsA U OTHOCUTENbHAS TNIOTHOCTb.

[0047] Ouenka BO3MOXHOCTH IITAaOETUPOBAHUS OCTATKOB XBOCTOB MOJKET OBITh
IPOBEZICHA C MCIIOJb30BAHHEM METOIOB OLIEHKH MEXaHUKHU PYHTOB, KOTOpbIe OyIyT M3BECTHBI
CreLUaIICTaM B OOJIACTH IreOMeXaHW4YecKoi mHxeHepuu. [loxxopsinue MeToabl MCIIBITAaHUN
MOTYT BKJKOYaTb CTaTHMYECKHE M AWHAMUYECKHE HCIBITAHUS HA CABUr U1 OINpPEneeHUs
MPOYHOCTH OCTaTKa MPH CABUTE, a TaKXKe H3MEPEHHs] BJIAroCONEp:KaHUs U TOPUCTOCTH.
Hamnpumep, olieHka XBOCTOBOTO OCTaTKa MOKET BKJIKOUATh UCIIBITAHWE HAa CIBUI KPbLIbYATKOM,
UCTIBITAHHE Ha TMPOCTOE OIHOOCHOE C)KATHE, MCIbITAHHE OalaHCHPHBIM KOHYCOM U HCIIBITAHUE
KOHYCHOM NEHETPALUH.

[0048] B HacTosimeM U300peTeHrH MO Mepe YAANIEeHUs BOIbI U3 XBOCTOB 00€3BOKEHHBIM
OCTaTOK (KOTOPBIH MOXET OBITh YaCTUYHO OOE3BOKEHHBIM HM)KHHUM MPOIYKTOM, MaJIOBOAHBIM
OCTATKOM WJIM KOHEYHbIM TMPUTOJHBIM K IITA0CNUPOBAHHIO XBOCTOBBIM  OCTaTKOM)
npubnmkaercst Kk 100% HaCHIIEHUIO BOIOHW, M B 3TOT MOMEHT KaNMJUIIPHOE HATSIKEHUE MEXKITY
YaCTUIIAMU YBEIMYMBAETCS O MaKCUMyMa. HBIMU CJIOBaMH, TIPH COOTHOIIEHUN BOJA/TBEPIbIE
BEIIECTBA, MPU KOTOPOM KaNMUISIPHOE BOIHOE HATSKEHNE SIBJIIETCS HANOOJBIIUM, TOCTUTAETCSI
MUHHUMAaJIbHAsI IOPUCTOCTb, T.€. KOIZa YaCTHUIbl MPUTATHBAIOTCA APYT K APYTY ¢ HAaUOOIBIINM
BOJIHBIM HaTspKeHHeM. [1o Mepe TOro Kak mpUroAHbIN K MTa0eIUpOBAHUIO XBOCTOBOH OCTAaTOK
BBICBHIXA€T, YTO MOXKET IPOU30HTH IMOCj€ ACTOHUPOBAHUA Ha MOJUIOHE IJi 3aXOPOHEHUs,
KaluJUIApHOE AECTBUE BHYTPEHHEN BOJbI MOXKET MPUTATMBATH YaCTULIBI OCTATKA APYT K APYTY.

[0049] Korpa BiaroconepskaHue B 00€3BOKEHHOM OCTaTKE YMEHBIIAETCS HUXKE TOUKH



HACBIIIEHMs], BO3yX MOJKET BBITECHSTH BOIAY M CHIKATb CIIOCOOHOCTH BOJHOIO HATSKEHMS.
BHyTpeHHsIsI BOma MOXET KOHLIEHTPUPOBATHCS B TOYKAX KOHTAKTa YacTHUL, 00pa3ysl BOISHBIE
MOCTHUKH M CBS3bIBAsI 3€pHA BMECTe O1arogapsi BOJHOMY HATSDKEHUIO.

[0050] B HEKOTOpBIX BapHaHTAaX OCYIIECTBJICHHS MOXKET OBITh KEJATeJIbHO MOJYYHTh
NPUTOIHBIN K ITA0ENINPOBAHUIO XBOCTOBOH OCTATOK C BJIArOCONEPKAHUEM HA YPOBHE HJIH YyTh
HIDKE COIEp)KaHMs, NPU KOTOPOM HaOMIONAeTCs MAaKCUMAalbHOE KAMMULIPHOE HATSIKEHUE U
MHHUMaJIbHasl TOPUCTOCTh. IlponykT, mMeromuili Oojiee BBICOKOE BIIArOCONIEPIKAHUE, YeM
BJIArOCONEPIKaHUe MPU MAKCHUMAJIbHOM KaNMJLUISIPHOM HANpPSKEHWUH, HEXeJATeJIeH, MOCKOJbKY
JOTIOJIHUTEIbHASL BOAA YMEHbIIaeT HaTsDkeHue, 5(dexkTuBHO pasz0aByiseT CyCHEH3UIO |
YBEJIMYUBAET MIOPUCTOCTD MyTEM Pa3JEICHUS YaCTHLI.

[0051] B HekoTOpBIX BapuaHTaXx OCYIIECTBJIEHUS MOPUCTOCTb MPUTOAHOTO K
ITaOETMPOBAHNID XBOCTOBOIO OCTAaTKa, KOIZla OHAa HAXOOUTCS Ha YPOBHE MHHHUMAJIbHON
MIOPUCTOCTH, MOXKET COCTaBIATb OT OkoJo 9% no okono 41%. IlonyueHHbI NMPUTrOAHBIN K
TaOETMPOBAHNIO0 XBOCTOBOH OCTAaTOK MOXKET HMMETh IOPHCTOCT B mpexenax 5% oOT
MUHHMAJIBHOH MOPUCTOCTH, TPEATIOUTUTENBHO B npeneiax 2% OT MUHUMAJIbHOW MOPUCTOCTH.

[0052] Poxible XBOCTBHI (HarpuMep, XBOCTBI, OOrarble I'pDaBHEM WJIH IECKOM) MOTYT
UCTIONB30BAThCS Uil OOpa30oBaHMs MPUTOAHOTO K MITA0ETUPOBAHHMIO XBOCTOBOTO OCTaTKa IPH
Biarocoaepskanuu ot 10 macc.% no 20 macc.% Obnagaromue CleruieHHeM XBOCTHI (Hampumep,
XBOCTBI, OOraTele CYTJIMHKOM, TJIMHOW WJIM WJIOM) MOTYT HCIIOJIb30BAThCS IUIsI OOpa3OBaHUs
NPUTOAHOTO K MITaDENMPOBAHUIO XBOCTOBOI'O OCTaTKa C BjarocojepkaHueM 35 macc.% wiu
6onee, Hanpumep, 10 40 mMacc.% OmgHAKO XBOCTBI C OYEHb BHICOKUM COJEPIKAHUEM TJIMHBI MOTYT
OBITh HENPUTONHBIMU JJIs1 00€3BOXKMBAHHS TIOCPEACTBOM HACTOSIIEr0o H300peTeHHs Hu3-3a
BBICOKOTO COAEp)KaHHs BOABI B PasOyXLIMX YaCTHLAX TJIMHbI, BO3HHKAIOLIETO B PE3yJIbTAaTe
KPHUCTAJUTNYECKOTO HAOYXaHHsI U/HII OCMOTHYECKOTO/ABYX CIIOHHOTO HAOyXaHHSsI.

[0053] B HeKOTOpBIX BapHAHTAaX OCYLIECTBJIEHHS NPHUIOAHbIA K INTa0ETHPOBAHHIO
XBOCTOBOH OCTaTOK HMMeEeT Biarocoiepskanue ot okojo 10 macc.% no okomo 25 macc.% B
HEKOTOPBIX BapHAHTAX OCYINECTBJICHUS MPHUTOAHBIA K IITAOETMPOBAHUIO XBOCTOBOH OCTaTOK
uMeeT BJarocojaepranue ot okojo 15 macc.% no oxono 25 macc.% B HexoTOphIX BapuaHTax
OCYIIECTBIIEHHUs] TMPHUTOAHBIA K IOTAOETMPOBAHUIO XBOCTOBOM OCTATOK MOXKET HMETh
BJaroconep:kanue okoso 20 macc.%, takoe kak (20+1) macc.%, umm (20+0,75) macc.% wm
(20+0,5) wmacc.% To ectb, B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS MPUTOAHBIA K
mTaOETMPOBAHNIO XBOCTOBOH OCTAaTOK HMMEET COAEP’KaHUE TBEPHAbIX BELIECTB OT OKOJO 75
macc.% no okoino 90 macc.% B HekoTOpbIX BapuaHTax OCYILECTBJEHHs] MPUTOAHBIA K
TabEeTMPOBAHNIO XBOCTOBOI OCTaTOK MOXKET MMETh COAEP)KaHHE TBEPHABIX BELIECTB OT OKOJO
75 macc.% no oxono 85 macc.% B HekoTOpbIX BapuaHTaxX OCYLIECTBJIEHMsI MPUTOAHBIA K
ITa0STMPOBAHUIO XBOCTOBOW OCTATOK MOKET MMETh COIEp’KaHHEe TBEPIbIX BEIIECTB OKOJIO 80
macc.%, Takoe kak (80+1) macc.%, wu (80+0,75) mace.% mmm (80+0,5) macc.%

[0054] B HeEKOTOpBIX BapHAHTaX OCYIIECTBIEHHsS XBOCTbl MOTYT BKJIOYaTh B CeOs
U3MEJIbYEHHbIE YaCTHULIBI.

[0055] YacTuis! XBOCTOB MOTYT comepskaTh bonee 85 macc.% SiO,.



[0056] I'panynomeTpuyueckuii COCTaB XBOCTOB 3aBUCUT OT KOMIIO3HUIIMU XBOCTOB, & TAKXKe
OT XapakTepa npeamecTByromeld obpaborku. Hampumep, korma XBOCTBI 00Opa3yroTCsi B
pe3yabTaTe mporecca JOObMH IMOJIE3HBIX HCKOMAEMbIX, T'PAHYJIOMETPUYECKHI COCTaB MOKET
3aBHCETb OT PyAbl M HCIOJNB3yeMOro mnpouecca no0bu. Hekoropele mnporecchl a00b4u
TpeOyIOT TOHKOrO M3MENbUeHHsI AJIs1 W3BJICUEHUs JKeJaeMoro MuHepana. B npyrux mpoueccax
MOXeT TpeOOBaTbCsl MeHblee u3MenbueHne. Kpome Toro, cTemneHb W3MENIbUSHHUS U
PE3yJABTUPYIOIIUN I'PAHYJOMETPUYECKUNH COCTAB MOIYT BapbUPOBaTb B TE€YEHUE BCErO CPOKa
CyliecTBOBaHMs pyaHUKa. Kak mpaBuiio, XBOCTbI OyIyT TAKUMH, YTO BCE YACTHIIBI OyAyT UMETh
auaMeTp MeHee 2-3 MM. B HEKOTOpBIX BapHAHTAX OCYIIECTBIICHHUS BCE YACTHLIbI UMEIOT TUAMETP
MeHee 600 MKkM. B HEKOTOpBIX BapuaHTax OCYILECTBJICHUS BCE YAaCTHULbI UMEKOT TUAMETP MEHee
300 mxM. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS YaCTULIbI MOTYT UMETh AUAMETP OT 75 MKM
10 300 MkM. B kauecTBe anbTepHATUBBI, YACTULIBI MOTYT UMEThb TMAMETP 75 MKM WJIM MEHEe.

[0057] B cmocobe o00e3BOKMBAaHMS TIEPBOTO AaCMEKTa HACTOSIIEro U300peTeHus
UCTIONB3YIOTCSL JIBA METOJA Cemapalyy JJisl OTHENEHHS BOABl OT XBOCTOB M IOJYYEHHS
NPUTOAHOTO K INTA0ETMPOBAHMIO XBOCTOBOTO OCTAaTKa: THIPOLUKIOHHAs Cemapauus |
nentpudyruposanue. Bo BTOpoM acrekte 3TH 1Ba METOAA CEMapaluy HCHOJB3YIOTCS IS
OTHENeHUsT BOIbI OT XBOCTOB M IMOJY4YeHHs OOE€3BOKEHHOIO XBOCTOBOI'O OCTaTka (T.e.
XBOCTOBOT'O OCTaTKa, KOTOPBIH OCTaeTCsl 00€3BOKEHHBIM M MOJKET OBITh CHIIBHO 00€3BOKEHHBIM,
HO siBJIsieTCsl OoJjiee TEKy4HMM, 4YeM IMPHUrOJHBIA K IITa0eNNPOBAHHIO XBOCTOBOH oOcTaTok). B
HEKOTOPBIX BapHaHTaxX OCYIIECTBIECHUS LEHTPU(YrUpoBaHHE MOXKET ObITh CIUIOLIHBIM
poTopHBIM LeHTpudyruposanueM. Cienyer HMMeTb B BHAY, YTO CIUIOIIHOE pPOTOPHOE
LEeHTPU(YTUPOBAHHE MOXKET HCIIOJIb30BATHCS OTAEIBHO AJISI O0E3BOKUBAHUS XBOCTOB C LIEJBIO
IJISL TIONIy4€HHsI IPUTOTHOTO K INTA0eNUPOBAHUIO XBOCTOBOrO ocratka. OOHAKO Ha NPAKTHUKE,
HarpuMep, B MPOMBIIUICHHBIX MAacIITa0ax, HCIONb30BAHUE OJHOIO TOJBKO CIUIOMIHOTO
POTOPHOrO HEHTPUPYTUPOBAHUS MOXKET OBITh HELeNecooOpa3sHbIM H3-32  YPEe3MEPHBIX
KaIUTAITBbHBIX 3aTPAT, SKCIUTYaTALMOHHBIX PACXOI0B M U3HOCA LIEHTPUDYTH.

[0058] B nHacrosiinem n300peTeHnH HEHTPU(PYrHpOBAHUE COYETAOT C TMAPOLUKIOHHOMN
cermapauuedl ANl YMEHBLICHUS HArpy3KH Ha LEHTPUQyry, 4roObl ee HCIONb30BAHHE IPH
00€3BOKMBAHUM XBOCTOB MOIJIO OBbITb KOMMEpPYECKH LenecooOpasHbiM. M3HOC uneHTpudyru
YaCTUYHO 3aBUCHT OT CKOPOCTH M pa3Mepa HacTHIl MaTepuana B neHtpudyre. Korma gactums
Oonplero pasmepa TMOCTYHNAIOT C ChIPbeM B LIEHTPU(YTy, OHHU MEPEenaroT OOJbIIe SHEPTrUu
CTEHKE LEHTPU(PYTU U YBEITHMINBAIOT U3HOC.

[0059] B cmocobe HacTosimero u300peTEeHUs HAYABbHYI) CTagui0 OOE3BOKHBAHMSI
OCYIIECTBIISIIOT ~ MOCPEACTBOM  THUAPOLMKIOHHOW  cemapauumu. 3a c4eT OObeAMHEHUs
LHeHTPU(YTUPOBAHUS C HAYAJbHOW CTYNEHBIO THAPOLMKIOHHOW cemapanuu Oojiee KpYITHbIE
YacTUIBl B XBOCTaX MOTYT OBITH OTHENEHBl B YaCTHMYHO OO€3BOKEHHBIM HIKHHUH MPOAYKT
(IpOAYKTHI) TUAPOLMKJIOHHOW cemapauuy, Onarogapsi yeMy Ha Bxone B LeHTpudyry OyayT
bonee menkuwe dactuipl. [Ipu oOpaboTke (pakiuy C MEHBIINM pPa3MEPOM HYaCTHULl, YeM Y
HCXOJIHBIX XBOCTOB, CPOK CITY>KOBI HEHTPU(YTH MOXKET ObITh IOBBILIEH.

[0060] OnHa TONBPKO THAPOLMKIIOHHAS CeNaparis MOKeT He 00eCreunBaTh aeKBaTHOTO
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00€3BOJKMBAHUS XBOCTOB JJISI OJYYE€HHUS IPUTOAHOTO K IITA0SIUPOBAHHIIO XBOCTOBOTO OCTaTKA.
CoOTBETCTBEHHO, B CIIOCO0E MEPBOrO aCHEKTa U300PETEHNS MOXKET UCIIOIB30BATHCS Pa3lieeHUe
Ha LeHTpudyre s MOJYYEHUS MAJIOBOAHOIO OCTAaTKa C 0ojiee HU3KMM COAEPIKaHHUEM BOJBI,
YeM LIeJIEBO€ BJIArOCOIEPIKaHHWE NPUTOAHOIO K INTAOEIMPOBAHUIO XBOCTOBOTO OCTaTKa.
MaJiOBOZTHBIH OCTaTOK MOXKET 3aTeM OBbITh OOBEAMHEH C YaCTUYHO O0E3BOKEHHBIM HHKHUM
NPOAYKTOM THAPOLMKIOHHON cemapauuy (WM C KaXIbIM) JUIsl TOJNYYeHHs NPHTOAHOTO K
mTabeTMPOBAHUIO XBOCTOBOTO ocTaTka. COOTBETCTBEHHO, MAJIOBOIHBIH OCTATOK MOXKET UMETh
Oosiee HHU3KOE BIIATOCOAEPIKAHUE YEeM YACTHUHO OOE3BOXKEHHBIH HIKHHHA TNPOAYKT (MJIH
KKIbIH ) THAPOLUKJIOHHON Cenaparuu.

[0061] Bo BTOpOM acriekTe HACTOSIMIErO H300pPETeHHs] CTerneHb O0e3BOXKHUBAHUS,
OCYIIECTBIIIEMOTO THUAPOLMKJIOHHON cenmapanieid W LEeHTpUu(yrupoBaHUEM, MOXKET OBITh
BbIOpaHa MUl TOJy4eHUs: OOE3BOKEHHOTO XBOCTOBOIO OCTaTKa C MPENNOYTUTEIbHBIM
COZIepKAHNEM BOJBI U FPAHYJOMETPUIECKHM COCTABOM. B 11e510M, MOKET OBITh JKeNaTeIbHO Kak
MOXHO OoJbime OOEe3BOKMBATH XBOCTBI, YTOOBI CBECTH K MHHUMYMY H30BITOK BOJBI,
HaxonmsAmmiicss B XBocToxpaHmiauime. ORHAKO, B HEKOTOPBIX BApUAHTAX OCYIIECTBJICHUS,
NPUTOAHBIN K INTAOETMPOBAHUIO XBOCTOBOHM OCTaTOK MOXKET OBbITh CPAaBHUTEIBHO TPYAHEE
TPAHCIIOPTHPOBATh HA TMOJWIOH i 3axopoHeHus.  OOmenpuHATEIMH  criocobaMu
TPAHCIIOPTHPOBKH XBOCTOB (MJIM XBOCTOBBIX OCTATKOB) Ha IIOJIUTOHBI JJISI 3aXOPOHEHHUS
SIBJIIIOTCS: HACOCHBIE TPYOOIIPOBOIHBIE CUCTEMBI, TPYOOIIPOBOIHBIE CUCTEMbI IPABUTALIHIOHHOTO
TaBIIEHNS], KAaHAJM3UPOBaHNUE (OTMBIBKA), HCIIOJIb30BAHNE KOHBEHEPOB U IPY30BUKOB.

[0062] HacocHble  TpyOONpOBOIHBIE  CHUCTEMbI,  TPyOONpPOBOAHAs  CHCTEMaA
I'PaBUTALIMOHHOTO JABJIEHUS] M KaHAJM3HPOBaHMUE (OTMBIBKA) OOBIYHO MOAXOIAT IUISI TEKYyUHX
nponyktoB. HacocHble TpyOONpOBOAHBIE CHCTEMbI HCIOJB3YIOT —LEHTPOOEKHBIE WU
MOPIIHEBBIE HACOCHBIE CHUCTEMBI MPSIMOrO BBITECHEHUs ISl TPAHCIIOPTUPOBKU XBOCTOB (MJIH
XBOCTOBBIX OCTaTkoB). Tam, rie XpaHWIHMINE HAXOOUTCS HA TUIICOMETPUYECKH Oojee HHU3KOM
YPOBHE, YeM 3aBOJ IO MepepadoTke, TPyOOMPOBOAHAS CHCTEMa TPABHTALMOHHOTO IAaBJICHUS
MOJKET HCIOJB30BATLCS JJIsl TPAHCIOPTHPOBKH XBOCTOB (MJIM XBOCTOBBIX OCTAaTKoOB) 0Oe3
HEOOXOIMMOCTH HCIIOJIb30BaHMsI HACOCHOH cHCTeMbl. [IpM OTMBIBKE HCTIOIB3YETCS] OTKPBITAs
(Wi 3aKkphITasi) CUCTEMa OTMBIBKH, B KOTOPOW XBOCTBI TEKYT MO JEHCTBHEM CHJIbI TsSKeCTH. B
HEKOTOPBIX BAapPHAHTAX OCYINECTBJIEHUS MPHUTOAHBIA K IITAaOEIMPOBAHUIO XBOCTOBOH OCTaTOK
MOJKeT OBITh MOATAOINUMCS TiepeKadyke HacocoM. OTHAKO B IPYTHX BapUAHTAX OCYINECTBIICHUS
MOJKET OBbITh JKEJIATENbHO MOJNy4aTh Oojiee TeKy4UHil (MeHee 00e3BOKEHHBIN) MPOAYKT, KOTOPbIH
MO’KHO TPAHCIIOPTHPOBATH C MCIIOJIb30BAHUEM CYIIECTBYIOIIMX CUCTEM TPAHCIIOPTUPOBKHU. Tak,
B HEKOTOPBIX BAPUAHTAX OCYIIECTBICHUS BTOPOTO aCMEKTa HACTOSINEro M300pETeHHs, CTENEeHb
00€3BOJKMBAHUS MOXKET ObITh COaTAaHCHPOBAHA C TPEOOBAHUSIMHU CUCTEMBI TPAHCIIOPTHPOBKH JUJISI
NOJIy4eHHUs1 00€3BOKEHHOTO XBOCTOBOI'O OCTATKA, KOTOPBIHM JIETKO TPAHCHOPTHPYETCS, & TaKXKe
YMEHBLIEHUS1 00bEMa XBOCTOBBIX OCTATKOB, OTIPABIISIEMBIX JJIs1 3aXOPOHEHUSI.

[0063] KonBeiteppl U TPY30BHKH MOTYT OBITb OCOOCHHO MOAXOMSLINMH IS
TPAHCIIOPTHPOBKH IPUIOAHBIX K INTAO0ETMPOBAHUIO XBOCTOBBIX OCTATKOB HA MOJHIOH JJIs

3aXOPOHEHHUSI.
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[0064] T'mopouukiOHHAas cemapanuss MOXKET MMEThb MHOXECTBO CTYMEHEH, BKJOYast
NEPBYI0 CTYNEHb M KOHEYHYH CTyleHb. B Takux BapuaHTax OCYILIECTBIIEHHUS, HAa KaKIOU
CTYNEHU YCTAHOBKA THAPOLMKIOHHOW Cemapaliyi CHUCTEMbl HACTOALIET0 M300pETEeHUs MOKET
UMeTh MONOJIOK, COAEpKAIlMi MO MeHbIIeH Mepe OOUH TUAPOLMKIOH M pasfeseHus
BXOJALIErO MOTOKA HA YaCTUYHO O0E3BOXKEHHBIH HMKHUN NMPOAYKT M OOraThlii BOAOH BEPXHUM
IPONYKT.

[0065] B HEKOTOPBIX BapHAHTaX OCYLIECTBJICHHUS MOXKET ObITh TPH HIIM Oosiee CTymeHei
TUAPOLMKIIOHHON CeTapaLui.

[0066] Kaxnblit moadioK TMAPOIUKIOHHON Cemapaldd MOXKeT BKJIOYaTh B ceOsi OMuH
win Oonee ruapouukiyioH. Ecnu B monbiioke umeercss aBa wid 0ojiee THAPOLMKIIOHA, 5TH
THIPOLMKJIOHBI  MOTYT OBITh COEAMHEHBI mapajuienbHo. Hanpumep, naBa wimm  Oojee
THIPOLMKIJIOHA MOTYT OBITh COCOUHEHBbI MapajuIeNbHO ISl JOCTHIKEHUS JKeIaeMOW OOBEeMHOM
NPOMYCKHON CIIOCOOHOCTH CUCTEMBbl. MHBIMH CJIOBaMH, KOJIMYECTBO THIPOLIUKIOHOB B KAKIOM
noa0JoKe MOXKET OBITh BBIOPAHO HCXOIs M3 JKeNaeMol OOBEMHOW MPOMyCKHOW CIIOCOOHOCTH
CUCTEMBI.

[0067] T'ugpOUMKIOHBI WCHIOJB3YIOTCS Ul Pa3feieHHs] B3BELIEHHBIX BELIECTB,
MEPEHOCUMBIX B MOTOKE BXOSIIEH JKUAKOCTH, HA J1BA BBIXOJHBIX NMOTOKA 3a CUET CO3AaHUs
LIEHTPOOEIKHBIX CHJI BHYTPH THAPOLMKIOHA, KOTAA BXOAHOH MOTOK MPOXOOUT Hepe3 Kamepy
KOHMYeCKOW (opMbl. B OCHOBHOM TI'HMAPOLMKIOHBI BKIOYAIOT B Ce0sl KOHHYECKYIO
pa3deNUTENIbHYI0 KaMepy, BXOOHOW MaTpyOOK, KOTOPBIM OOBIMHO MPOXOAUT IO KaCaTEIbHOU K
OCH pa3feNuTeNbHON KaMepbl M PACIHOJOXKEH B KOHIE KaMepbl C HAuOONBLIMM pPa3MepoM
NIOTIEPEYHOr0 CEYEHUs, BBIMYCK JJIsI HUXKHErO MPOJAYKTAa HAa MEHbIIEM KOHIE KaMepbl (BKIFOYast
IIIJJAMOBYIO HACaJKy) M BBINMYCK Ul BEPXHErO MPOAYKTa B OOJbIIEM KOHLIE KaMepbl (BKIHOYas
CJIMBHYIO HACaJKy).

[0068] Tunbl TrUAPOLUKIOHOB, KOTOPble MOTYT MCIIOJNIB30BaTbCs B  BapUaHTax
OCYILIECTBJICHHSI HACTOSIEr0 HM300pPETeHUs], BKJIIOYAOT KOHMYECKHUE TUAPOLMUKIIOHBI WJIH
TUIOCKOZIOHHBIE THAPOLUKIOHBL. KOHMYecKHe TMApOLUKIOHBI C LIMPOKUM AHAIa30HOM YIJIOB
HAKJIOHa KOHyCa MOTYT ObITb MPUTOAHBI JJIS1 HCIIOJb30BAHUS B HACTOSIIIEM H300pETeHUH. YTOI
HAKJIOHAa KOHyCa MOXKET OBbITh BBIOpAH, HCXOs M3 HAMPABISIEMbIX Ha 00€3BOKHBAaHHUE XBOCTOB. B
HEKOTOPBIX BapHaHTax OCYLIECTBJIEHHUS YCTAHOBKA THUAPOLMKIOHHOM cemapanuyd MOXeT
BKJIFOYATh B c€0s1 KOMOMHALIMIO U3 IBYX WK O0Jiee THAPOLIMKIIOHOB PA3JIMYHOTO TUTIA.

[0069] Kpome Toro, koH(purypaimusi CIMBHOW HACaIKH THAPOLMKIOHA MOXKET OBbITh
BbIOpaHA HA OCHOBE THITA XBOCTOB U MECTOIOJIOKEHHUS CUCTEMBbI (M TTOJIUTOHA JJIST 3aXOPOHEHHS
NPUTOAHOTO K IITa0ENUPOBAHHIO XBOCTOBOTO OCTaTKa), Ayl OOECTedYeHus HaIexalei
s¢pextuBHOCTH 00e3BOkMBaHMs. [lepernan naBneHns U 3(PQGEKTUBHOCTb pPA3NENECHUS MOTYT
3aBHCETh OT IJIyOMHBI CIIMBHOM HacalkHu. B HEKOTOPBIX BapHAHTaxX OCYINECTBIICHHUS] MOXET OBITh
JKeNaTeJbHO BBIOpaTh Oojee IIIMHHYIO CJIMBHYIO HAcaaKy, 4eM BbIOMpaemasi Al TUITHYHBIX
NPOIIECCOB  COPTHPOBKH C  HCIIOJNIb30BAHMEM THAPOLMKIOHA. AHAJIOTUYHBIM  00pas3oMm,
KOH(pUrypauus IIJIAMOBOM HAacalkW 3aBUCHUT OT THUIIA XBOCTOB M MECTOIOJIOKEHHS IS

obecrnieuenust Haaexamen 3¢ ¢pekTuBHOCTH 00e3BokuBaHust. CriocoObl ONTUMH3ALUHI CIUBHOM
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HACaJK! W/WJIN IUTAMOBOMN HACAAKH OYAYT SICHBI CIIELIHATUCTAM B CBETE JAHHOTO OTHCAHHUSL.

[0070] BxonmHoii marpyOOK THIPOLMKJIOHA BBINOJHEH C BO3MOXKHOCTBIO MONAYH
BXOZSIIEro MaTepraa B pa3JeuTeNIbHYI0 KaMepy THAPOLUKIIOHA, U KOH(PUTypaLus TaKoBa, 4TO
TsDKeNIBbI  (Hampumep, Ooyiee TUIOTHBIA W OoJjiee KpPYIHBINM) Marepuans UMeeT TEHICHIIHIO
NepeMelaTbCsl K BHELIHEN CTEHKE KaMephbl U K BBIXOAY, U HAPYXKy uUepe3 PaclOOXKEHHBbIN IO
LIEHTPY BBIIYCK JJIS1 HIDKHEro mponykra. bosjee nerkuil (MeHee IUIOTHBIA Win Oosiee MEJKHil)
MaTepuaj NepeMeNiaeTcss K LEeHTPAJIbHOM OCH KaMepbl U BBIXOAUT HAPYXKy 4e€pe3 BBINYCK AJIA
BEpPXHEro mpoxaykra. B Hacrosimem wu3oOpereHuu (Kaknaas) CTYNEHb TUAPOLUKIOHHON
cermapalnuy pa3fessieT BXOASLIMI MOTOK Ha YaCTHYHO OOE3BOKEHHBIH HIDKHUH TPOOYKT H
OoraTelii BOIOW BEPXHUI MPOAYKT.

[0071] B BapuaHTax OCYINECTBIEHHS C IBYMs MM OOjiee CTYNEHSIMU TUAPOIHUKIOHHOTO
pa3neneHus] BXOMSLIMHA MOTOK MEPBOH CTYMEHH COAEPIKUT XBOCTBL, B TO BpeMs, Kak OoraThli
BOAOW BEPXHUM NPOAYKT KAXKAOM CTYNEHW, IMPENIIECTBYIOINENH KOHEYHON CTYNEHH, SBJISAETCA
BXOZSLIMM [TOTOKOM Ha CJIEAYIOIIYIO CMEXHYIO CTYIIEHb.

[0072] Touka oTBeAEHUSI BEPXHETO MPOAYKTA KAKIOTO FHMIPOLMKIOHA OOBIUHO CBSI3aHA C
arMocdepoii, 4ToObl M30eXaTh CO3MAHMA KAKOro-ITHMOO TPOTUBOMAABICHHS WM, B PaBHOH
CTETIEHH, BaKyyMa, MOCKOJIBKY 3TO MOXET OTPHULATEIBHO MOBIHATH HAa Pa0OTy THAPOLMKIIOHA.
WHpIMU clOBaMH, TOCJE KaXIOrO THAPOLUKIOHA CYIIECTBYET COpOC MdaBieHHs, YTOOBI
rapaHTUPOBaTh, HYTO MPOH3BOAUTENLHOCTh 3TOTO TUAPOLMKIOHA HE OyneT 3aBHCETb OT
TpeOyeMoro naBieHHs HIDKE MO MOTOKY. COOTBETCTBEHHO, MOCNE KaKJOro THAPOLMKIOHA
OOBIYHO MMEETCs pe3epByap AJsl BEPXHEro MPOAYKTa, B KOTOPBI BEPXHUI MPOAYKT MOCTYIIAET.
Kaxnplii pesepByap Ui BEpXHEro NPOAYKTAa YACTO TNPEACTaBiIseT coOOH pesepByap ¢
Mmermankoi. 3aTtem OoraThlii BOAOM BEpXHHUN MPOAYKT MEPEKAYMBAOT M3 pe3epByapa s
BEPXHETO NMPOAYKTA Ha CIEAYIOLIYIO CTyNeHb npouecca. Korna BepXHuil NpOAYKT NPEACTaBISET
co0oit KOHeuHbIi1 OoraTblii BOIOW BEPXHUH MPOAYKT, HA 3TOH CIEAyIOINel CTYIeHN IPOUCXOIUT
pasneneHue KOHEYHOro OOraToro BOAOH BEPXHErO MPOAYKTA MOCPEACTBOM LEHTPUPYTHPOBAHUS
Ha W3BJICUYEHHBIN BOJHBINA OTOK U MAJOBOAHBIN OCTATOK.

[0073] B BapuaHTax OCYINECTBIEHHS C IBYMs MM OOJiee CTYNEHSIMU TUAPOLUKIOHHOTO
paszeneHuss MOKET CYLIECTBOBATh IO MEHbIIEH Mepe OAUH pe3epByap AJIsl BEPXHEro MPOIYKTa,
B KOTOPBIM BEPXHMHM MNPOAYKT TMOJAETCA MEXIy KaKION CTyneHer0. B  BapuanTax
OCYIIECTBIIEHHsI, B KOTOPbIX HAa OIHOW CTYNEHHM HAXOHATCS JBa WM Ooyiee THUAPOLMKIIOHA,
THIPOLMKJIOHBI MOTYT TOZIaBaTh OOraThlii BOAOW BEPXHUI MPOAYKT B pe3epByap U BEPXHETO
NPOAYKTA, OOIIMIA AJIsl BCEX THIPOLMKIOHOB CTYNEHH. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
aBa WK OoJiee THAPOLMKIIOHA MOTYT HCIOJIb30BaTh OO pe3epByap Uil BEPXHErO MPOAYKTA.
B HeKOTOpBIX BapuaHTaX OCYINECTBJICHUS MOXKET OBbITh pe3epByap Ul BEPXHETO MPOMYKTa AJIs
KaKA0T0 MMJIPOLIMKIIOHA CTYTIEHU MMIPOLIMKIOHHON cernapaiuu.

[0074] YacTruHO 00€3BOKEHHBIH HUKHUNA MPOAYKT KOHKPETHOH (MIITH KaXKII0H) CTYIEeHH
T'UJIPOLIMKJIOHHON cenapauuu MoxeT copepxartb 10 80 macc.% TBepapix BewecTs. Hanpumep,
CoIep’kaHHUEe TBEPABIX BEIIECTB MOXeT jaocturatb 75 wmacc.% wmm Oonee. YacTU4HO

00€3BOKEHHBIN HIDKHUNA OPOAVKT MOXKET comepkaTh okoyio 70-80 macc.% TBEpABIX BELIECTB
2
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Hanpumep, 74-80 macc.% Kax npasuiio, comeprkaHue TBEPABbIX BEIIECTB OyIET COCTAaBIATH IO
menbIei mepe 70 macc.% ConepskaHue TBEPABIX BEIIECTB YACTHYHO 00E3BOKEHHOTO HUKHETO
npoxykTa OyleT 3aBHCETh OT JKENaeMOro COAEPIKAaHUS TBEPABIX BEIIECTB IPHUIOAHOIO K
mTabeTMPOBAHNIO XBOCTOBOrO ocraTka. Kpome TOro, Ha cojepkaHue TBEpAbIX BEINECTB,
KOTOpO€ MOKeT ObITh JOCTHTHYTO BO BpeMsl THAPOLMKJIOHHOW cemapauuu, OynyT BIUSITDH
rpanyjomerpuueckuii coctas (PSD), Munepamorudeckuii cocras, (Gopma, NOBEPXHOCTHBIN
3apsAa U OTHOCUTEJIbHAS INIOTHOCTh XBOCTOB.

[0075] B oOmem ciy4ae MOKeT ObITh KEeJNATeNbHO MOJYyYUTh HIKHUN MPOAYKT C Kak
MOXKHO Oo0jiee BBICOKMM COZIEp:KaHueM TBepAbiX BewmecTB. COOTBETCTBEHHO, Ui IEPBOTO
acreKTa, Tak)Ke JKeNIaTeJIbHO MONYYUTh HIDKHUI MPOAYKT C COAEp)KaHHEM TBEpPBIX BEIeCTB,
MAaKCUMaJIbHO OJIM3KHUM K LIEJEBOMY CONEP’KAHHIO TBEPABIX BEIIECTB JISI TMPHTOJHOTO K
ITa0ETMPOBAHNIO XBOCTOBOTO OCTAaTKa. B  HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS, Kak
OTMEYaJiOCh BBILIE, OJHA TOJBKO THAPOLMKIOHHAS Cemapauus MOKeT He 00ecneunBaTh
alleKBaTHOrO O0E3BOXKMBAHUS XBOCTOB JUIS TOJYYEHHUS NPUTOAHOTO K IITA0EITHPOBAHHIO
XBOCTOBOrO octatka. COOTBETCTBEHHO, B crocobe H300peTeHHsT MOXKET HCIOJIb30BATHCS
pa3meneHne Ha LEHTpU(Yre Ui TOJNYYEHHUS MAJOBOJHOIO OCTaTKa ¢ Oojiee HHU3KUM
COZepKaHUEM BOIBI, Y€M ILIEJIEBOE BIATOCOAEP)KAHUE U MPHUTOJHOTO K IITA0ETHPOBAHHIO
XBOCTOBOI'O OCTaTKa.

[0076] Bo BTOpOM acmekTe MOXKeT ObITh KEJIaTeNbHO MOJYYHTb HIDKHHH NPOAYKT C
COZIEpKAHNEM TBEPIBbIX BEIIECTB, MAKCUMAJIbHO OJM3KUM K LEJIEBOMY COIEPKAHHMIO TBEPIBIX
BEIIECTB IJiIsi 00E3BOXKEHHOTO XBOCTOBOTO OCTaTKa. B ompeneneHHbIX ciaydasx OIHA TOJBKO
TMIPOLMKJIOHHAS Cerapanys MOXKeT He o0ecredynBaTh aJleKBaTHOrO O0E3BOXKMBAHMS XBOCTOB
IJISL TIOJYUEHHsI JKeJIaeMOro 00E3BOKEHHOTO XBOCTOBOTO OCTAaTKA. AJIbTEPHATUBHBIM 00pa3oMm,
OZlHA TOJIbKO THIPOLMKJIOHHAS Cermapauuss MOXKeT He 00ecrnedMBaTh HOCTATOYHO BBICOKHX
CKOPOCTEH HW3BJIEYEHUs] TBEPAbIX BeleCTB. MHBIMM CIOBaMH, OAHA TOJBKO TI'MIPOLUKJIOHHAS
cermaparusi He MOKET B a/IeKBATHOM CTENEHU OTAENATh TBEpPAble BELIECTBa OT BOJBI B XBOCTaX
I TOCTH)KEHHUSI JKEeJIAeMOTO YPOBHS M3BJICYEHUS BOABI U KEJAEMOTO YPOBHsA oObema
XBOCTOBBIX OCTAaTKOB. COOTBETCTBEHHO, B CHoco0e BTOPOrO acrleKkTa H300pEeTeHUs: MOXKET
UCTIONIB30BAThCS pasfielieHre Ha LEHTpUdyre Uil MONTyYeHHs MaJOBOAHOIO OcTaTka ¢ Oosee
HU3KUM COZIEpP)KAaHUEM BOJbI, YeM IEJIEBOE BJAroconuep:kaHhue 00€3BOKEHHOIO XBOCTOBOTO
OCTaTKa, U U3BJIEUEHHOI0 BOJHOTO MOTOKA.

[0077] Conep:kaHue TBEPIBIX BEIIECTB YACTUYHO OOE3BOKEHHOTO HU)KHETO MPOAYKTA C
KQXIOM CTYNEHH TUAPOLMKIOHHON Cermapaluy MOXKET OBITh MO CYIIECTBY OIWHAKOBBIM HIIU
MOKET CYLIECTBEHHO pa3jiuyaThbCs. B HEKOTOpbIX BapHaHTax OCYILECTBJIEHMs COAep:KaHUe
TBEPIBIX BEIIECTB YAaCTUYHO OOE3BOKEHHOrO HIDKHErO NPOAYKTa BTOpod (u JroOoH
NOCJIEAYIOLIEH) CTYIEHH MOXET OBITh MEHbINE, YeM COIEP)KAHHE TBEPIbIX BEIIECTB YACTUIHO
00€3BO’KEHHOT'O HWYKHETO MPOIYKTA IMEPBON CTYNEHH THAPOLMKIIOHHON cenaparun. Hampumep,
JaCTUYHO OOE€3BOXKEHHBIH HIDKHUH IPOAYKT IMEPBOH CTYNEHW THAPOLMKIOHHOW Cenapanun
MOJKeT cofeprkatb 0kojio 80 macc.%, W 4aCTHYHO 00€3BOKEHHBIH HMKHUH MPOAYKT BTOPOH (1

ar00oN mocrenyromei) CTymeHH MOoXeT coaepxkarb okosno 70 wmacc.% Kak mnpasuro,
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CoZlep KaHNe TBEPABIX BEIIECTB YACTUYHO 00E€3BOKEHHOTO HUYKHETO MPOAYKTa BTOPOH (1 000
NOCJENYIOLIeH) CTYIIeHH MOXKET OBITb HHXKE, YeM COIEp)KAHHE TBEPHAbIX BELIECTB YaCTUYHO
00€3BOJKEHHOI'O HIDKHErO TMPOAYKTAa TIEpBOH CTYNEHHW, IIOCKOJNbKY Bropas (W Jrolas
MOCJIEAYIONIasi) CTYMEeHb OCYLIECTBJIIET OOpabOTKy BEpXHEro MpPOAYKTa MPEAIleCTBYIOIMEeH
CTaaAMH, KOTOpas UMeeT Ooiee BBICOKOE BJIArOCONEpIKAHUE, YeM HCXOAHbIe XBOCTHL. OOHAKO B
HEKOTOPBIX BapUAHTAaX OCYLIECTBICHHUs THAPOLMKIIOHBI BTOpOM (M JE0OO# mocienyrorei)
CTYIIEHH MOTYT OTJINYAThCS OT TMAPOLUKIIOHOB MEPBOH CTYNEHU M CIIOCOOHBI JaBaTh YaCTHYHO
00€3BOJKEHHBIH HIWKHHHA TPOAYKT ¢ Ooyiee BBICOKMM COJEPXKAHUEM TBEPHAbIX BEIIECTB.
Hanpumep, ruapouukIoHbl BTOpOi (1 JF000H MOCIEAYIOIIeii) CTyMeH:n MOTYT ObITh MEHbIIE U
OoJIbIIe 1O KOJTMYECTBY, YeM THAPOLMKIIOH (THAPOLIUKIIOHBI) IEPBOH CTYIEHH.

[0078] Cnenyer uMeTh B BUAY, YTO, XOTSl YACTHYHO OOE3BOKEHHBIN HUKHUI MPOAYKT C
KQXIOM CTYNMEeHW THIPOLMKJIOHHON Cemapalud MOXeT He OBITb B JOCTAaTOYHOH CTENeHH
00€3BOJKEH [UIsI TPHUIOAHOTO K  INTaOeJIMPOBAHUIO XBOCTOBOTO  OCTaTKa, YaCTUYHO
00€3BOJKEHHBIH HIDKHUM TPOAYKT MOXKET OBbITh CHJIBHO OOE3BOXKEHHBIM. JTOT CHJIBHO
00€e3BOJKEHHBIH HIDKHHHA TPONYKT caM Mo cebe MOXeT ObIThb MOJNIE3HBIM NpPOnyKToM. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHUS YaCTUYHO WJIM IOJIHOCTBIO OAMH WM OoJiee YaCTUYHO
00€e3BO’KEHHBI HWKHUH MPOAYKT OAHON mim Ooniee CTynmeHeW TMAPOLMKIOHHOW Cenaparuu
MOJKeT OBITh COOpaH B BUAE CHIIBHO 00€3BOKEHHOro mpoaykTa. Takum o0pa3oM, B HEKOTOPBIX
BapHUAHTaX OCYIIECTBIEHHs TEPBOrO U BTOPOrO ACHEKTOB, B KOTOPBIX MMEETCs [BE WU Oojee
CTyneHel THAPOLMKIOHHON Cenapalyy, 10 MeHbIIell Mepe 4acTh OAHOTrO WM 0oJiee YaCTHYHO
00€3BO’KEHHBIX HIDKHHX IPOAYKTOB OAHOM W3 MHOXECTBA CTYNEHEH T'HIPOLUKIOHHON
cermapauuy coOMpaeTcsi B BUAE CHJIBHO O0€3BOKEHHOrO NMPOAYKTAa. B HEKOTOpBIX BapHaHTax
OCYLIECTBJIEHHsS MpENJIOXKEeHa CUCTeMa, B KOTOpPOH OxWH U3 TONOJOKOB YCTAHOBKH
THAPOLIMKJIOHHON Cemapaluy UMeeT TPYyOOIpPOBOA MPOAYKTA, BHITOIHEHHBIN C BO3MOXHOCTBIO
cOopa mO MeHbIIEH Mepe 4YacTH OJHOTO MWiIM 0Oojee YacTHYHO OO€3BOXKEHHBIX HUKHUX
NPONYKTOB B BHIE CHUJIBHO OOE3BOKEHHOro mnpoaykra. Hampumep, B HEKOTOPBIX BapHUaHTax
OCYIECTBIICHHsI, IO MEHbIIEH Mepe YacTh HaCTHYHO OOE3BOKEHHOTO HIDKHErO MPOAYKTa C
NEepBO CTYNMEHW TUAPOLMKIOHHOW cemapalmun MoXKeT ObITh coOpaHa B BHIE CHJIBHO
00€3BOJKEHHOTO MPONYKTa. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHS CHUJIBHO OOE3BOJKEHHBIN
NPOAYKT W3 HIDKHErO IMOTOKA MEPBOHM CTYMEHH THUAPOLMKIOHHOW Cemapaluyd MOXET HMETh
IPaHyJIOMETPHUUECKUII COCTAB U CONIEP’KaHHE TBEPABbIX BELIECTB, KOTOPOE O3HAYAET, YTO OH
UMEET XapaKTEPUCTHKH MPUTOIHOTO K MITA0STUPOBAHHIIO XBOCTOBOTO OCTaTKa. Takum oOpasom,
B HEKOTOPBIX BAPHAHTAX OCYLIECTBICHHUS OH MOXET OBITh MPHUIOAHBIM K IMITA0ENHPOBAHHIO
XBOCTOBBIM OCTaTKOM.

[0079] HUcnonb3yemoe B MaHHOM ONHMCAHUW BBIPAXKEHUE «CUJIBHO O0E3BOJKEHHBIN
NPOAYKT» BKIIFOYAET B C€0sl MPOAYKTHI C CONEPKAaHUEM TBEPJIbIX BEIIECTB [0 MEHbLIEH Mepe 72
macc.% B TBepuoi ¢ase, Hampumep, ot 78 macc.% 1o 80 macc.% B TBepaol daze. B HeKoTOpBIX
BAPUAHTAX OCYIIECTBJIEHUS] CHJIbHO OOE3BOXKEHHBIM MPOAYKT MOXKET OBITh MOJMAOIIUMCS
nepeKayKe HaCOCOM.

[0080] borarelii BOmOW BepxXHUIl MNPOAYKT KOHKPETHOH (MM KaXXIOHM) CTyHeHH
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T'UJIPOLIMKJIOHHON cenapaluu MoXeT coaepxkarb A0 17 macc.% TBepapix BewecTs. Hanpumep,
Ooratblii BOIOH BEPXHUH MPOIYKT MOXKET coaepskaTh okosio 10-17 macc.% TBepIbIX BELIECTB,
Hanpumep, 14-17 macc.% Kak npasuno, conepskaHne TBEPABIX BELIECTB OyJET COCTABISATH HE
6onee 17 macc.% B 1o Bpemst kak OoraTelii BOZOH BEPXHUM MPOAYKT ¢ OONBLINM COAEpPIKAHUEM
TBEPIBIX BEIIECTB MOXKET ObITh OTAEJEH LEHTPU(PYrHpOBAaHUEM, KaK TPABHIIO, THAPOLMKIOHHAS
cerapanys He AaeT KOHEYHOro 00raToro BOAOI BEpXHEro MPOAYKTA C COAEpKaHHEM TBEPAbIX
BEILEeCTB Bhlie okoso 17 macc.%

[0081] ConepsxaHue TBEpIBbIX BELIECTB OOraToro BONOH BEPXHErO MPOAYKTA C KaKAOMH
CTYNEHU TUAPOLMKIOHHOW Cemapauuyd MOXKeT ObITh MO CYIIECTBY OIWHAKOBBIM WM MOJKET
CYLIECTBEHHO pa3jMyaThCs. B HEKOTOPBHIX BapHAHTaX OCYLIECTBJICHUS COAEP’KAaHHE TBEPABIX
BeIeCTB OOraToro BOJOW BEPXHETO MPOAYKTa BTOPOH (M JIFOOOM MOCIeAyIOmE) CTyTIeHH MOKET
OBITH MEHBIIIE, YeM CONEPKaHHE TBEPBIX BEIECTB OOraToro BOAOH BEPXHErO MPOAYKTA MEPBOH
CTYNeHHU TUAPOLMKIOHHOW cenaparuu. Hampumep, OoraTelii BOOH BEpXHUI MPOOYKT MEPBOH
CTYNEHU THAPOLMKIOHHOHN cemapaluu MOXKET conep:karb okojio 12 macc.%, u Oorarslii Bogoi
BEPXHHUHA MPOAYKT BTOPOH (M Jr000H mocneayromel) CTYIeHH MOXKET COAep)KaTb OKOJo 7
macc.%

[0082] ITpu HOpMaJIBEHOM PabOTe THAPOLMKIOHBI 00PA3yIOT HEHTPANIbHBIN CTOJIO BO3AyXa
(BozmywmHbIii Buxpb). CTon® BO3AyXa YCTAHABIMBAETCS, KaK TOJBKO JKUAKOCTH HAa OCH
THIPOLMKIIOHA JIOCTUIAaeT NABJIECHUs HIDKE aTMOC(HEpHOro. JTOT CTONO BO3AyXa MPOXOAUT OT
BBIITyCKA JUII HUJKHErO MPOAYKTA IO BBIMYCKAa JJIsI BEPXHErO MPOAYKTa U MPOCTO COENUHSET
BO3YX HETMOCPEACTBEHHO IMOJ THAPOLIMKIOHOM € BO3IyXOM HaBepxy. Y CTOMUMBOCTD U IJIOLIAIb
MIOTIEPEYHOr0 CeYeHUs: CToji0da BO3JyXa MOTYT OBbITh BaKHBIMU (PAKTOPAMH, BIMSIOIIUMH Ha
YCIJIOBHS BBIYCKA HUXKHETO U BEPXHETO MPOAYKTOB.

[0083] B HeKOTOpBIX BapHaHTaX OCYIIECTBJIEHUS] CTAOMJIBHOCTh PaOOThI THAPOLMKIOHA
MOJKeT OBITh HapyLIeHa KOJUIATICOM CTOJI0A BO3[yXa M3-32 «UPEe3MEpPHO OOJbIION MOmavyn» B
THIPOLMKJIOH, YTO TPUBOIUT K HEIPPEKTUBHOMY MPOLECCY pa3AeeHusi, MpH 3TOM JIHOO
U30BITOK MEJKOJUCIIEPCHBIX YaCTHUI] BBIXOAMUT Yepe3 HIKHUH BBIMYCK, JHOO Oojiee KpyIHbIE
YaCTUIbl BBIXOIAT 4Yepe3 BepXHHUH BbIMyCK. OIHAKO, Ui HEKOTOPBIX IPYTrUX BapUAHTOB
OCYIECTBIIEHHsI, CO3JaHHE BHYTPEHHETO CTOJ0a BO3/AyXa MOXKET HE BIMATh Ha 3(PPEeKTHBHOCTH
oOe3BokuBaHus. ClielyeT OTMETHTh, YTO B HEKOTOPBIX BapHUAHTAaX OCYLIECTBICHHS CO3JaHUE
cronba BO3AyXa MOXET ObIThb HEKeNaTeNbHbIM. JlJIi HEKOTOPBIX BAPHAHTOB OCYINECTBIICHHS
MOJKET OKa3aThCsl LIEIeCOO0pPa3HbIM HUCTIONb30BaTh THAPOLIMKIIOH NPU HAMHOTO 0oJiee BBICOKOM
CKOPOCTH TIOAAa4YM U BXOAHOM [aBJICHUHU, YeM OOBIYHO, TOCKOJIbBKY 3TO MOXET MPHUBECTH K
YIIYYIIEHUO 00€3BOKHUBAHUS.

[0084] B TpeTbeM acrekTe HACTOSILIETO U300PETeHHsI TPEIaraeTcsi Croco0 MOMyUYeHUs
CHJIBHO 00€3BOKEHHOrO MPOAYKTA, BKIIFOYAIOIIMNA: MOJady BOAHON CYCHEH3MHM WJIM LUIaMa,
NpUYeM YKa3aHHAasl BOJIHAs CYCIEH3Us WM [UIaM COZIEPKUT TBEPAbIH MaTepuall B BHIE YaCTHIL,
B TMAPOLMKJIOH MPU BBICOKOM BXOJHOM JABJIEHUU IOJA4H, W MOJIBEPraHUe BOAHOHN CyCIIEH3UU
WIM IIJaMa TUAPOLMKJIOHHON cemapanuy ¢ TOJYYEHHEM HIDKHErO MPOAYKTa U BEPXHEro

NPOAYKTA, MPUYEM YKa3aHHBIH HUKHUHN MPOAYKT SBISIETCS CUIIBHO 00€3BOXKEHHBIM MPOIYKTOM.
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Crnenyer umeTh B BUAY, YTO BOAHAS CYCIEH3US WK LUIAM MOTYT OBITh XBOCTAMH WUJI BEPXHUM
MPOAYKTOM U3 MPENbIAYyIIeH CTYNEeHU TUAPOLMKIOHHON cenapauuu. B kauecTBe aqbTepHATUBBI,
3TOT cioco0 00E3BOKUBAHMSI MOKHO HCIIOJIB30BATh C APYTUMHU TUIIAMU BOAHBIX CYCIIEH3UN U
IIJJAMOB, KOTOpBIE HE 00Pa3yIOTCs U3 XBOCTOB.

[0085] dpyras popma paboThl, KOTOpast OOBIMHO CYUTAETCS] HECTAOUIIbHOM, U3BECTHA KaK
«3h ekt 3aKpyTKu» (Kropingy), Mpu KOTOPOM CKOPOCTh TBEPIBIX YACTHII, BHITPYIKAEMbIX Uepes3
HIDKHUN  BBIMYCK, YBEJIMYMBAETCS 1O TAaKOW CTENEHH, YTO BHYTPEHHUN BHUXpPb BO31yXa
pa3pyliaeTcs, W HUKHHUM BBIMYCK OyIET BBIMYCKATb 3aKPYYEHHBIH MOTOK TPYOBIX TBEPIBIX
yactul. OnHAaKO, B HEKOTOPbIX BAapUAHTAX OCYIIECTBIEHHsS] HACTOSILNEro H300peTeHus,
SKCIUTyaTalusl OHOTO WK 0oJiee TUAPOLMKIOHOB MPH BBICOKOH CKOPOCTH OTBEIEHUS] HUYKHETO
NPOAYKTa BCE elle MOXeT o0ecrneynBaTh MOAXOASIIUN YAaCTUYHO OOE3BOJKEHHBIN HUMKHUMI
NPOAYKT JUIsi WCTOJB30BAHUS B MOJYYEHHHM MPUTOAHOTO K INTA0ETHPOBAHHIO XBOCTOBOTO
ocratka. M3-3a BBICOKOTO COAEPXKAHUS TBEPABIX BEIIECTB B HUKHEM MPOAYKTE MOXKET
MPOUCXOANTh HEKOTOPOE OCa)KI€HHE TBEPBIX BEILECTB HAa CTEHKE TMAPOLMKIIOHA Mepen TeM,
KaK HM>KHUHM MTOTOK BBIMJET U3 IJIaMOBOW HACalIKH, MPUBOJS K 3aKPYTKE.

[0086] B HekoTOpBIX BapHaHTaxX OCYLIECTBJIEHUS TPETbErO aCMeKTa TUIPOLMKIIOH
BBIITOJIHEH C BO3MOXKHOCTBIO OOpa3OBaHMs B Mpouecce padoThl MPU HOPMAJIBHOM IaBJIEHUH
BHYTPEHHETO CTON0a BO3/yXa, U BBICOKOE BXOIHOE AABJIEHHE MOAAYH TAKOBO, YTO MPOUCXOAUT
10 MEHbBIIEH Mepe YaCTHUHOE Pa3pyLIeHHe BHYTPEHHETO CTOI0a BO3AyXa.

[0087] Kak mpaBmio, 3((PeKTUBHOCTb OOE3BOKHMBAHUS THUAPOLUKIOHA MOXET
MOBBILIATHCS C YBEIMUEHNUEM BXOJHOTO JABJIEHM MOAA4H, AaKe €CIIM 3TO JaBJIEHHE TAKOBO, UTO
BHYTPEHHUIl cTon® BO3ayxa paspyuiaercs. BxomHoe naBneHue nomaud Ul KaKAOTO
THJIPOLIUKIIOHa MOKeT nocturath 1,5 Mlla wnu Gonee. BxomHoe paBieHHe momadyu MOXKET
nocrurate 1 MIla mnu Gonee. B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHUsS] BXOIHOE JaBJICHHE
nopaun Moxet pocrurate 0,5 MIIa wnu Gonee, Hanpumep, BXOAHOE NAaBJICHHE TMOAAYH MOXKET
cocrasjsath 0,5-1 MI1a.

[0088] B HexkOoTOpBhIX BapMaHTAaX OCYIIECTBJICHHS BBICOKOE BXOAHOE IABJIEHHUE TMOAAYU
coctaByisieT no Menbuied mepe 0,75 MIla, unu or okono 0,9 Mlla no oxono 1,2 Mlla,
Hanpumep, ot okouso 1,0 MIla no okono 1,1 MlIla.

[0089] B HekOTOpBIX BapHaHTaX OCYIIECTBJICHHS HACTOSIIErO U300pETEeHHs] CKOPOCTh
MOTOKAa XBOCTOB B YCTAHOBKY THUIPOLMKJIOHHOW Cemapaluy MOXKHO pEryJHpOBaTbh TaKUM
o0pa3oMm, 4TOOBI TapaHTUPOBAThH, YTO KOJUYECTBO TBEPHBIX BEIIECTB, MOIAABAEMBIX B €IUHUILLY
BPEMEHHU 0 MEHbIIEH Mepe B MEPBBIA T'MAPOLMKIOH YCTAHOBKHM THAPOLIMKIOHHON Cerapaiu,
OCTaeTCsl TOCTOSIHHBIM. ECIM  TMJIOTHOCTH XBOCTOB  YBEJIMYMBAETCS, XBOCTbI MOXKHO
peryanpoBarh, HalpUMeEp, IMOCPENCTBOM pa30aBieHHMs BOAOH, Iepen Mmojavyeldl Ha CTYIEHb
THJIPOLIMKIIOHHON Cemapaiuy, 4ToObl Kak 00beMHOE MOCTYIUICHHE, TaK U KOJHYECTBO TBEPABIX
BELIECTB, MOJABAEMbIX B THAPOLUKIOH B €IUHHUIy BPEMEHHU, OCTABAIUCH IOCTOSHHBIMH.
CoOTBETCTBEHHO, CKOPOCTh MOTOKA XBOCTOB MOXKET OBITh YMEHBIIEHA, HO 3TO MOXKET OBITh
KOMIIEHCUPOBAaHO JA00aBI€HMEM BOAbI BO BXOZHOW TMOTOK. Ecim MIOTHOCTE XBOCTOB

yYMEHbBINAETCSl, OOBEMHOE MOCTYIUIEHHE MOKET OBITh YBEJUYEHO JO TaKOH CTENeHH, YTOObI
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KOJIMYECTBO TBEPIbIX YaCTHULI, MOAABAEMBIX B TMAPOLMKIOH B €IMHUIY BPEMEHM, OCTaBaJOCh
MOCTOSIHHBIM.

[0090] T'mapoUMKJIOHBI MOTYT HCIOJIB30BAaTbCA MJIA  pPa3feeHuss IO pa3Mepy
B3BELIEHHBIX TBEPABIX YACTUL (HAPUMEpP, COPTHUPOBKH) WM JJIA pasAesieHus IO IIOTHOCTH
yacTul. Takum 00pa3oM, Kaxapli W3 OOratoro BOXOW BEPXHEro MpPOAYKTa W YaCTHYHO
00€3BOKEHHOT'O HIDKHETO MPOAYKTA CTYNEHU THIPOLMKIOHHON cernapaiyuyu MOXKeT UMeTh OoJee
y3KHH AWANa30H pa3MepOB YacCTHL] UJIN MEHBLIYI0 AUCIEPCUIO Pa3MEpPOB YaCTHULI, Y€M Ha BXOJE
Ha 3Ty cryneHb. Kaxpiii 3 60ratoro BOIOM BEPXHErO MPOAYKTA M YaCTUYHO OOE3BOKEHHOTO
HIDKHETO TMPOAYKTAa CTYNEHU THAPOLUKIOHHON cernapali MOXKET HUMEThb CpPeiHUN pasmep
YaCTHULl, OTJUYHBIA OT CPEAHEro pasMepa 4acTUI] Ha BXOAE Ha 3Ty CTyneHb. borartbeiii BonmoM
BEPXHHUH MPOAYKT CTYNEHH TUAPOLMKIOHHOW Cemapalud MOXKET HMeTb MeHbInuii (Oonee
TOHKHH) CPEOHHMH pa3Mep YacCTHLbI, YeM YaCTHYHO OO€3BOJKEHHBIH HIDKHUHM TPOAYKT 3TOH
cryneHd. Takum oOpa3oM, Ha BbIXOJE KaKIOW CTYNEHH THAPOLMKIOHHOH cemnapalnud MOTYT
00pa3oBbIBaTbCSl OoraTble BOAOH BEPXHHE MPOAYKTHI C IIOCTENEHHO YMEHBIIAOIUMHUCS
cpenHMMHU pa3mepamu dacThl. COOTBETCTBEHHO, MMO/a4a B HEHTPU(YKHYIO YCTAHOBKY MOXKET
UMETb MEHbUINH CpPEeOHMH pa3Mep YacTHI, 4YeM TIojada Ha JroOyi0 M3  CTymneHed
TUAPOLMKIIOHHON CEeMapaLny.

[0091] B HEKOTOpBIX BapUaHTAaX OCYIIECTBICHUS YaCTUYHO OOE3BOKEHHBIM HIDKHUMA
NPOAYKT NMEPBOH CTYIIEHHU MOXKET UMETh OoJiee KPYIHBINA CPEIHHH pa3Mep YacTHL, YeM XBOCTBI.
bnaronapst Takomy Oosee KPYITHOMY CpPEOHEMY pPa3Mepy YacTULl MPEINOYTHTEIbHBIM MOXKET
ABIIATBCST COOP YacTU WJIM BCEro YaCTUYHO OOE3BOKEHHOTO BEPXHEro IMPOAYKTa M3 IEpBOMH
CTYIEHU B BHJE CHUJIBHO OO€3BOXKEHHOro NpoAykTa. ['paHyJlOMeTpUYeCKHH COCTaB CHIIBHO
00€3BOKEHHOTO MpPOAYKTa, COOPAaHHOTO W3 IEepBOW CTYNEHH, MOXeT ObITh JOCTATOYHO
KPYIHBIM, 4TOOBI OBICTPO IPEHHPOBATH BOAY, BbI3bIBAs CBSA3bIBAHHWE MEXIYy 4YacTHLAMH. B
pe3yJsbTare, B HEKOTOPBIX BAPHAHTAX OCYLIECTBICHUS, CHJIBHO 00€3BOKEHHBINH MPOAYKT MOXKET
OBITh MPUTOAHBIM K IITA0ETHMPOBAHUI XBOCTOBBIM OCTaTKOM. CHJIBHO 00€3BOXKEHHBIH MPOIYKT
MOKET UMETh BIIArOCOJEpKaHUE M TPaHyJIOMETPUYECKUH COCTaB, JEJaroIlue €ro MPUroJHBIM
ISl MCTIONIb30BAaHUS NPU CTPOUTENBCTBE HACBHINEH XBOCTOXPAHWIMIL WM APYTUX MOANOPHBIX
COOPY’KEHHH JUIsl TUIOTUH. B HEKOTOpBbIX BapHaHTaX OCYINECTBJICHUS CHJIBHO OOE3BOKEHHBIH
MPOAYKT MOKET UMETh TaKOW IpaHyJOMeTpUUECKHil cocTaB, 4To ToNbko 15-20% yacTui numeer
pasMep MeHee 75 MKM. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUsS CHJIBHO OO0O€3BOKEHHBIM
NPOAYKT MOXET COOTBETCTBOBATh TPeOOBaHUSAM UMIMHCKOro periiaMeHTa, YTBEPIXKIAOLIETO
IIPOEKThl TPOEKTUPOBAHUS, CTPOUTENBCTBA, OSKCIUIyaTallUd M 3aKPbITHS XBOCTOXPAaHMIIULI
(Decreto Supremo N° 248, Reglamento Para La Aprobacion De Proyectos De Disefio,
Construccion, Operacion Y Cierre De Los Depositos De Relaves, Ministerio De Mineria,
Publicado En El Diario Oficial El 11 De Abril De 2007) nnst ucionp30BaHUs IPU CTPOUTENIbCTBE
CTEHOK WUJIM HAChINEN XBOCTOXPAHUIIHLL,

[0092] CunpHO 00€3BOKEHHBIH NPOAYKT MOXKET OBITh NPUTOAEH ISl IOJNyUYEHHS
CTPOUTENBHBIX MaTepUasoB. 13-3a OTHOCUTEIBHO KPYITHOTO ITPaHyJJOMETPUUECKOTrO COCTaBa MpH

NPUMEHCHUHN B CTPOUTCIIbHBIX MATCpUAJIAX MOKET HOTpe6OBaTbCH TOJIBKO COYC€TAaHHUEC CUJIBHO
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00€3BOJKEHHOTO TMPOAYKTa M HHU3KHUX COAEP)KAHUI LEMEHTHUPYIOIEro MaTepuana JJis
TIOCTHDKEHUs] HEOOXOAMMOH NPOYHOCTH ISl 3TOr0 NpUMeHeHus. Takum oOpa3oMm, CHUIIBHO
00€3BO’KEHHBIH MPOAYKT MOXKET HCIIOJNb30BATBHCS AJIsl IMPOM3BOJACTBA TOPKpETOETOHA, OeTOoHa,
JOPOXKHOT'O MOJIOTHA, CTPOUTENBHBIX OJIOKOB W/WJIN KUPIIHYA.

[0093] Kpome Toro, 3a cyer ynajieHus 4actu Oosee rpyOod (pakiy 4acTul IMyTeMm
cOopa 4acTH WJIM BCEr0 YaCTMYHO OOE3BOKEHHOI'O HMKHErO MPOAYKTAa M3 MEepPBOH CTYNEHU B
BUJI€ CHJIBHO OO€3BOKEHHOTO NPOAYKTA, YaCTHIbI B OOE3BOKEHHOM XBOCTOBOM OCTaTKe WM
NPUTOJHOM K IITa0eTMPOBAHUIO XBOCTOBOM OCTaTKe OynyT B cpeaHeM Oojee menkumu. bosee
MEJIKUH TPaHYJIOMETPHUECKUH COCTaB B 00E€3BOKEHHOM XBOCTOBOM OCTAaTKE HJIM MPUTOIHOM K
Ta0ETMPOBAHUID XBOCTOBOM OCTAaTKE MOXKET ObITh MPEANOYTUTENbHBIM JUIsI KOHCOJUAALNU
00€3BOJKEHHOT'0 XBOCTOBOT'O OCTATKA WJIM IPUTOHOTO K IITA0ETUPOBAHUIO XBOCTOBOTO OCTATKA.
ITo Mepe TOro Kak 4acTHUIIBl CTAHOBATCS 0OJiee MEJKUMH, OTHOIIEHHE TUIOLIA N MIOBEPXHOCTH K
o0peMy yBenuumuBaeTcs. IIpUTsDKEHHE MEXIy 4YacTULAMH MOXKET YBEJIHYHBATBCS IO Mepe
YBEJIMYCHHUS] yIETbHONH MOBEPXHOCTH YACTHUIl NMPH OAHOH M TOH K€ KOHLEHTPALMH TBEPAbIX
gactu. C yBelIWYEHHEM IUIOAAN TOBEPXHOCTH YBEJIMYUBAETCS CHOCOOHOCTh OCTaTKa
yIepKUBaTh BOAY B IYCTOTaX, MO3TOMY OTPAaHMYEHHOE KOJUYECTBO BOABI OCTAETCS TOCTYITHO
i TekydecTd octaTka. COOTBETCTBEHHO, IO MEpe TOro, KaK TPaHyJOMETPUYECKHHA COCTaB
CTaHOBUTCS OOJIee MEITKUM, OCTATOK MOXKET CTAHOBHUTHCS O0JIee TBEPIbIM.

[0094] T'panHynoMeTpuYecKHii COCTaB MOXKET BJIMSATH HAa CTEMEeHb OOE3BOXKHBAHUS,
KOTOpasi HeoOXonMUMa sl TTOJIyYEHHs] TPUTOIHOTO K IITa0eNINPOBAHUIO XBOCTOBOTO OCTAaTKA.
Hanpumep, ecnum wacTuubl B YaCTHYHO OO€3BOKEHHOM HIDKHEM TPOAYKTE SBISAIOTCS
OTHOCHUTEJIbHO KPYIIHBIMH, - HMeeTcss Ooyee BBICOKOE€ OTHOLIEHHE MAacChl K IUIOLIANU
NOBEPXHOCTH, M HWKHUI MPOAYKT MOXKET ObITh TEKyYHM Ja)ke MPU BBICOKMX KOHLIEHTPALMSIX
TBEpIBbIX BellecTB. Hampumep, B HEKOTOPHIX BapHUAHTAaX OCYLIECTBJIEHUs, HIDKHUH NPOAYKT
conep:kut okoo 80 macc.% TBepAbIX BEIECTB, HAPUMEP, OKOJIO 78 Macc.% TBEPIbIX BELIECTB,
U KPYMHO3EPHUCTBIE YAaCTULbI MOTYT HMMETh IOCTATOYHYK) TEKy4eCTb IJIsl MepeKadyrBaHUs
HacocoM. C npyroil CTOpPOHBI, €CIM HIKHHWHA TNPOAYKT (MM MAaJOBOAHBIA OCTaTOK U3
ueHTpudyru) umeer okojo 80 mMacc.% TBepAbIX BEINECTB, HAIPUMEP, OKOJIO 78 Macc.% TBepAbIX
BEIIECTB, - MPUTOAHBIN K IITA0ETHMPOBAHUIO XBOCTOBOIH OCTATOK MOXKET UMETh MEJIKO3EPHHUCTHIH
I'PaHyJIOMETPHUECKUI COCTaB, KOTOPBIH SBJISIETCS] CIUIIKOM TBEPABIM ISl TEepPeKaunBaHHS
HacocoM. KpymHO3epHUCTBIN TrpaHyioMeTpudeckuil coctaB Moxker umerb d100 <1000 mkm
(mampumep, <600 mxm) u d50 <150 mkm (Hanpumep, <100 mMkM wmmu <70 MKM).
MenKo3epHHUCThIN rpaHyJoMeTpudeckuil cocras MoxeT uMmerb d100 <100 mMxm (Hampumep, <75
MKM 1k <35 MkM) 1 d50 <10 MxM (Harmpumep, <8 MKM UM <6 MKM).

[0095] Takum 0Opa3oM, B HEKOTOPBIX BApUAHTAX OCYLIECTBIICHUs COOp YaCTH WM BCETO
YaCTUYHO OOE€3BOKEHHOTO BEPXHEro MPOAYKTAa M3 10 MEHbINEH Mepe MepBOi CTYNEeHU B BUE
CHUIBHO  OO€3BOJKEHHOTO  MPOAYKTAa  MOXKET  HCIIONB30BaThCA ISl PETyJIHUPOBAHUSA
I'PaHyJIOMETPHUUECKOrO0 COCTaBa O0E3BOKEHHOTO XBOCTOBOIO OCTAaTKa MM MPUTOIHOTO K
TaOETMPOBAHUIO XBOCTOBOTO OCTATKA, MOJYYEHHBIX M3 TEXHOJOTMYECKUX IOTOKOB. 3a CYET

peryJupoBaHus  TIPAaHYJOMETPUYECKOTO  COCTaBa,  HUCHOJb3yeMOro Uil  MOJy4eHHs
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00€3BO’KEHHOI'0 XBOCTOBOT'O OCTATKa MJIM IMPUTOAHOTO K IITA0EIMPOBAHUIO XBOCTOBOTO OCTATKA,
OCTaTOK MOJKET UMETh OOoJiee MEJIKUI rpaHyJIOMETpUIEeCKU cocTaB. B pesynprare, B HEKOTOPBIX
BaPUAHTaX OCYIIECTBJICHHUS, IPUTOIHBIN K ITAOETMPOBAHUIO XBOCTOBOM OCTATOK MOXKET UMETh
OoJsiee HU3KOE COZlEpKaHUE TBEPABIX BEILECTB, YEM YaCTUYHO 00E3BOKEHHbIM HIDKHUM MPOXYKT
U3 NEPBOH CTYNEHU TUAPOLUKIOHHON cenaparyy, HO MOKET ObITh OOJiee TBEPABIM B Pe3yJIbTaTe
OoJee MEJIKOro rpaHyJIOMETPHUUECKOTO COCTaBA.

[0096] Kak mnpaBmwio, mo Mepe TOro, Kak TIPaHYJOMETPUYECKHH COCTaB
TEXHOJIOTHYECKOTrO MOTOKA CTAHOBUTCA OoOjiee MEJIKHUM, BOJA MOXKET C MEHbLICH JIETKOCTBEO
OTHENIATBCST OT TBEPABIX BEIIECTB, YTO MPHUBOAUT K OOPA30BAHMIO HUKHETO MPOAYKTA WIIH
MaJIOBOAHOTO OCTAaTKA C OYE€Hb BBICOKUM COZIEP’KAHHUEM TBEPABIX BELIECTB.

[0097] B BapuaHTax OCYIIECTBJIEHHUS], B KOTOPBIX HCIOJIB3YIOTCS JIBE UK OOJiee CTyNeHH
THIPOLMKJIOHHON Cenapaliy, rnepsasi CTYNeHb THAPOLMKIOHHOHN cernapaluy MOXeT HU3BIIEKaTh
no 42% wnu Gonee, Hanpumep a0 60% wnmm Oonee, Hampumep, 10 Okojio 75% oT obiero
KOJINYECTBA TBEPIBIX BELIECTB B XBOCTaX B YaCTUYHO OOE3BOKEHHOM HI)KHEM IPOAYKTE.
IMuppoumkiionHast cenapanust BTOpoi (wim 1000l mocienyromeii) CTyIeHH MOXKET H3BJIEKaTh
MEHBIIUI MPOLIEHT TBEPIbIX BEINECTB M3 BXOSIIEr0 IMOTOKA HA 3Ty CTymeHb (T.e. doraroro
BOJIOM BEPXHEro NPONYKTa Mpenplaylnei cTyneHu). Hanmpumep, TrMApONMKIOH BTOpOH (Mim
JTFO0OW TOCIenyrmel) CTyImeHn MOXKeT u3Biekarb OKkono 10-50% TBepabIx BemecTB W3
BXOZSINEro IMOTOKAa Ha 3Ty CTymeHb. M3 KOHeYHoro OoraTtoro BOAOW BEPXHErO NPONYKTA
HeHTpHudyra MoXeT u3Bnekarb 10 96% (unu GoJiee) TBEPAbIX BEIECTB B MAJIOBOAHBIN OCTATOK.

[0098] B nomonHeHuWe K 3TOMY, Kak OIHCAHO BBIIIE, B HEKOTOPbIX BapHaHTaX
OCYILIECTBIICHHSI COZIEP’KAaHHE TBEPJBIX BEIIECTB YACTMYHO 00€3BOKEHHOIO HM)KHErO NMPOIYKTa
BTOpOI1 (1 OO0 MOCIEAyIOIeH) CTYNeHH MOXET ObITh MEHbLIE, YeM COMEPXKAHUE TBEPABIX
BEIECTB YaCTUYHO OOE3BOKEHHOTO HIDKHETrO MPOAYKTAa MEPBOH CTYNEHH T'HAPOLMKIOHHON
cerapanuu.

[0099] B HekoTOpBIX BapuaHTAX OCYLIECTBICHMS ra3 WHKEKTUPYIOT B OAUH WM OoJee
THIPOLMKIJIOHOB. ['a3 MOJKET MCMOJIb30BAThCS I YBEJIMYCHUST YCKOPEHHUST YacTUll. Y CKOpeHUe
YaCTHUI] MOKET YCUJIMBATh OT/EJCHHUE YacTUIL[ OT BOAbL. B HOMOMHEHHe K TOMY HJIH B KaueCTBE
AJIbTEPHATHBBI, HE MPHBS3BIBASCh K KaKOH-IMOO TeopuH, ra3 MOXKET co3naBaTbh Oydep B
THIPOLMKJIOHE, KOTOPBIA 00ECTIeYNBAET JIyUlIee Pa3neIeHue.

[00100] ITonaya ra3a B kamepy THAPOIMKIOHA MOKET CHIIKATD JINOO KOJIMYECTBO BOJBI,
A100 KOJIMYECTBO MEJKHUX YaCTHI], KOTOPBIE YHOCSTCS C MOTOKOM HIDKHErO MPOXAYKTAa, & HE C
IIOTOKOM BepXHero mnponykra. Kpome TOro, WHXEKTHpPOBAaHHE Ta3a B THAPOLIUKIOH MOXKET
yMeHbIIaTh cpennuii pasmep dactull (d50%) B BepxHEM MPOAYKTE KaK CIENCTBHE TOTO, YTO B
BEPXHHI MOTOK MOMAAarT Oojiee MeNKHe YacTHLbI. MHKEeKTHPYEMBbI Ta3 MOXKET NPEACTaBIATh
co0oi1 BO3IyX.

[00101] UnxexTHpOBaHHE ra3a MOKET aCCOLMHUPOBATHCS C YBEIMUEHHUEM COAEP KaHMS
TBEPIBbIX BEIECTB YAaCTUYHO OOE3BOKEHHOIO HIKHEro MPOAYKTa 10 ABYX (2) BECOBBIX
NPOLEHTOB. BinsiHNe MHXKEKTUPOBAHNUS ra3a Ha COCTaB HIDKHETO MPOAYKTa MOXKET pa3inyaThbCs

B 3aBUCUMOCTHU OT I'paHyJIOMETPUYCCKOr0 COCTaBa BXOIALICIO B T'MAPOLHUKIIOH ITOTOKA. Korna
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BXOZSIIIUN TOTOK HMMEET KPYNMHO3EPHHCTBhIH TI'paHyJOMETpU4ecKuil coctas, Hampumep, d100
<600 Mxm 1 d50 <70 MKM, HH)KEKTUPOBAHHE ra3a B KPYITHO3EPHUCTBIN BXOASALINI IOTOK MOKET
yJIy4IINTh KOHLIEHTPALIUIO, HO HE U3BJIeYeHHe. B MpOTHBOMNOI0KHOCTD 3TOMY, KOTJIa BXOASALIUI
NIOTOK MMEEeT TOHKO3EPHHCTBIN IpaHysoMeTpuueckuil cocras, Hanpumep, d100 <35 mxm u d50
<6 MKM, HHXEKTUPOBAaHHE Tra3a B TOHKO3EPHUCTBIM BXOASAMMHI IOTOK MOXET YJIY4LIUTb
U3BJICUEHHE, HO HE KOHLEHTPALMIO TBepAbIX BemecTB. COOTBETCTBEHHO, OyneT H3BJIEUEHO
Oosblle TBEPABIX BEIIECTB, HO OOJIbIIEe KOJINYECTBO BOIBI TAKXKe OyeT TPaHCIOPTUPOBATHCS B
HIDKHUH mpoaykT. HMHKXEKTHpOBaHHE Tra3a MOXKET ObITb ACCOLUHPOBAHO C MOBBILICHUEM
U3BJICUCHHS TBEPIBIX BEIIECTB B YACTUYHO OOE3BOKEHHBIM HIDKHHUE MponykT mo aecsat (10)
BECOBbIX MPOLEHTOB. B HEKOTOpPBIX CJydasx [MOBBIIICHUE W3BJICUEHHS] MOXET ObITh
aCCOLIMMPOBAHO C YMEHBIIEHUEM KOHLEHTpaLuu TBepAbIxX BemecTB. COOTBETCTBEHHO, YPOBEHb
WH)KEKTUPOBAHMS ra3a MOXeET MOTpeOOBaThCs PEryJUpOBaTh B COOTBETCTBHH C COCTABOM
BXOZSIIEro IMOTOKAa, YTOObI O0ECHeYUTh MPEANOYTUTENbHbIE YPOBHU H3BIICUEHUS, a TaKXKe
KOHLIEHTPALIMIO TBEP/IbIX BELIECTB B HUKHEM MPOIAYKTE.

[00102] B HexkoTOpbIX BapuUaHTax OCYIIECTBIEHUs TIa3 HWHXEKTHPYIOT B XBOCTBHI,
Onmaronmapst 4ueMy B THAPOLMKIIOH TOAAETCSI CMECh XBOCTOB M rasa. Hampumep, MOTOK XBOCTOB
MOXET TPAaHCIIOPTHPOBATBCS MO TPyOONpOBOAY, BKIKOYAOmEMy B cedsl  Ta3oBYHO
MH)KEKLMOHHYIO0 (POpCyHKY. B HEKOTOpBIX BapHaHTax OCYIIECTBIEHHS BO3AYX HHXKEKTHPYETCS
nepen BXOAHBIM (uiaHieM ruaponukiona. Ilogxopsammmu GopcyHKaMu Al WHXXEKTHPOBAHHS
rasa MoryT ObITh BO3AyLIHbIE Konbla. Hanmpumep, GopcyHKa nist MHXXEKTUPOBAHUS ra3a MOXKET
OBITH BO3IYIIHBIM KOJBLIOM TOT'O TUIA, KOTOPBIH OOBIMHO MCIIONB3YETCs B TOPKpEeTUpOBaHUH. B
HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUS BO3[yX WHXKEKTHUPYETCs MOCPEACTBOM BO3AYLIHOTO
KOJIbIIa N0 Teprdepuy HarHETATENbHON TPYObl ¢ MHOXKECTBOM OTBEPCTHH, MPOXOASALINX 4Yepes
CTeHKY TpyObl. ['a3 MOXeT MHKEKTHPOBATHCS HEMOCPEACTBEHHO Mepe] Moaadell CMecH XBOCTOB
U rasa B FHAPOLMKIIOH. B Apyrux BapuaHTax OCyLIECTBIEHUS ra3 MOXKET HHKEKTUPOBATHCS €lle
paHbllIe nepes ruAPOLUKIOHHON cernapaiuei.

[00103] B HekoTOpbIX BapuUaHTaX OCYLIECTBJIEHUS Ta3 MOXET HWHKEKTUPOBATHCS
HEMOCPEICTBEHHO B KaMepy T'UAPOLIMKJIIOHA.

[00104] TlogxomsmuM  THAPOLUMKIOHOM IJisi  HWCIOJB30BAaHUS B  BapHaHTax
OCYIIECTBIIEHHs, B KOTOPBIX a3 HHXXEKTUPYETCS B KaMepy THIPOIMKIOHA, MOXET OBITh
THJIPOLIMKIIOH, OMKCAHHBIM B MEXAyHapOmHOH mnarteHTHOH 3asiBke Ne PCT/AU2017/050950
(omyOnMMKOBAaHHOM Kak MeXAyHaponHash mnaTeHTHas nyomukamums WO  2018/039742),
coJiep>KaHHe KOTOPOH BKIIFOUEHO MOCPEACTBOM CCBLIKU.

[00105] T'a3 OOBIYHO WHKEKTHPYETCS TOI MNaBJICHUEM, TMPEBBIIAIIINM BXOIHOE
JaBleHUe TNojaud. B HEKOTOpbIX BapHaHTaX OCYLIECTBJIEHHS B TUIAPOLUKIOH MOKHO
WHKEKTHPOBaTh 10 60 M/d raza, Hampumep, 1o 48 M /4, 1o 30 M°/u, Gonee 18 M/, Gonee 15
M/4 wi Gonee 10 M/ Hamnpuwmep, B TpeTbeM acriekTe U300peTeHus], Cocod MOXKET BKITFOYATh
MH)XXEKTUPOBAHUE ra3a B BOAHYIO CYCIIEH3UIO WM LIJIaM Mepes Nnojavyel BOJHOM CyCIeH3UU WU
olaMa B TUAPOLMKIIOH, NPU JAABJIEHUU BBILIE, YEM BBICOKOE BXOJHOE [AaBJICHHE IOAAYU.

3
HHxexTupoBaHUE ra3a MOXET BKJIIOYATh 3aKayKy CBbIlle 18 M°/4 ra3a B BOAHYIO CYCIIEH3UIO
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uny nuiaM. MakekTupoBanue rasa BKIKOYAET 3akadky a0 30 M/, Harnpumep, 1o 60 M’/4, raza B
BOJIHYIO CYCIIEH3UIO WJIN IIJIaM.

[00106] B HekoTOpBIX BapHaHTaX OCYLIECTBJIEHHs KOATYJISAHT W/WIH (PIOKYJISIHT MOTYT
MH)XEKTUPOBAThCA B THAPOLMKIOH. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIEHUS XBOCTbI MOTYT
OBITh CMELIaHbl C KOAryJsSHTOM W/WiIM (IOKYJISHTOM IiepeA TNoAa4dedl B TI'HIPOLUKIIOH.
KoarynsHT w/unu GIOKyJISHT MOTYT CIIOCOOCTBOBATh arJIOMEPALiMy YacTUL] TBEPBIX BELIECTB U
obyerdate OTJENeHHe TBEPABIX BEIIECTB OT BOJbI, TEM CAMbBIM YBEJIWYHMBAS KOHLEHTPALUIO
TBEPJbIX BEIIECTB, MEPEHOCUMBIX B YACTUYHO 00E3BOKEHHBIH HIKHUH MOTOK.

[00107] B BapuaHTax OCYyLIECTBIEHUS], B KOTOPBIX MH)KEKTHPOBAHUE Ia3a UCIOJIb3YeTCs
BMECTE€ C KOAryJSTHTOM W/WiH (JIOKYJISIHTOM, KOAryJsiHT HW/WIK (IOKYJISHT MOTYT OBITh
CMEIIaHbl C XBOCTAMH OJHOBPEMEHHO WM Tepel HHXEKTHpPOBaHHWEM ras3a. Hampumep,
KOAryJstHT W/Wid (JIOKYJSIHT MOTYT BBOJHUTBCS B XBOCTOBOW MOTOK OJHOBPEMEHHO C
WH)KEKTUPOBAHUEM T'a3a B XBOCTOBOW MOTOK. B HEKOTOPBIX IPYrux BapHaHTaX OCYINECTBIICHHS
MOJKeT OBIThb JKENaTeNbHO CHadajla CMELIaTh XBOCTBI C KOAryJIIHTOM WHIH (DIOKYJISTHTOM,
9TOOBI aTh BO3MOXKHOCTb OOpPA30BAaThCS XJIOMBbSIM HIIM KOAryJIMPOBAHHBIM arperatam mepen
WH)KEKTUPOBAHHEM Ta3a.

[00108] B HekoTOphIX BapHaHTaX OCYIIECTBJICHHUS MOBEPXHOCTHO-AaKTUBHOE BEIIECTBO
MOJKeT OBbITh HHXXEKTHPOBAHO B TMAPOLUKIIOH. II0BEpXHOCTHO-aKTHUBHOE BEIIECTBO MOXKET OBITh
AHMOHOT€HHBIM, KATHOHOT'€HHBIM I HEMOHOTE€HHBIM IMOBEPXHOCTHO-aKTHBHBIM BellecTBOM. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS XBOCTHI (MJIM BEPXHHMH MPOAYKT MPENbIAyLIeH CTyIeHn
TMIPOLMKJIOHHON Ccemapaiyy) MOryT ObITb CMEIIAHbl C IMOBEPXHOCTHO-aKTUBHBIM BEIECTBOM
nepen nojpadeil B rTUAPOLMKIOH. [I0BEPXHOCTHO-aKTUBHOE BEIECTBO MOXET HUCIOJIb30BATHCS B
COYETAaHUH C KOAryJssHTOM W/WiK (PJIOKYJIAHTOM. B HEKOTOPHIX BapHaHTaxX OCYIIECTBJIECHUS
NOBEPXHOCTHO-aKTHBHOE BEINECTBO MOXeT ObITh JO0aBIEHO Nepen KOaryJsiHTOM H/Win
¢okynsHTOM. B HEKOTOpBIX BapuaHTax OCYINECTBICHUS MOXKHO IPOBOAUTH COBMECTHOE
nobaByieHHE MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA M KOATrYJIsSTHTa W/ UK (JIoKyisiHTa. BHe CBsi3u ¢
Kakoi-mubo Teopuel, NOBEPXHOCTHO-AaKTUBHOE BEIIECTBO MOXKET HCIOJNIb30BaThCS IS
NPEABAPUTEILHOTO CMA4YMBAHUS TOBEPXHOCTH AHMCIEPTUPOBAHHBIX YAaCTHULl B XBOCTaxX (MJIH
BEPXHEro MPOAYKTa MPEeIbIAyINeH CTYNeHW THAPOLMKIOHHOW Cemaparyy) WIN Al CO3NaHHs
3apsia Ha MOBEPXHOCTH YACTHILI, TEM CaAMbIM IO3BOJISIST YACTULIAM TPUTITUBATHCS (PIIOKYIISTHTOM
W/WJIN KOAryJITHTOM. B KadecTBe ajqbTepHATHUBBI WM JAONOJHHUTENBHO, BHE CBS3H C KaKOH-THO0
TEOpPHUEH, TOBEPXHOCTHO-AaKTHBHOE BEIIECTBO MOXKET CIIOCOOCTBOBATh JAUCHEPTHPOBAHUIO
(bOKyNSHTa W/WIM KOAryJsiHTa B XBOCTaX (MJIM BEPXHEM MPONYKTE MPENbIAyLIeH CTYMEeHH
THIOPOLMKJIOHHON cemapauuu). B 3ToMm ciydae KoaryJissHT Wuin (QIIOKYJISIHT JIeT4e BBI3BIBAIOT
KOAryJsILHIO, arperayio Wik (GIOKYISALHUIO.

[00109] Tlocne cTymeHW TUAPOLMKIOHHOW CeMapalnu KOHEYHBbIA OOraThiii BOIOM
BEPXHHUHA TPOAYKT pas3lensercsi LEeHTPU(YrupoBaHHNEM HAa W3BJICUCHHBIH BOJIHBIA IOTOK H
MaJIOBOAHBIN OCTaTOK. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJICHUS MAJOBOIAHBIN OCTATOK MOJKET
MPEICTaBISITh COOOH MyJIbITy.

[00110] B cucreme Hacrosimero u300peTeHust LEHTPU(YIKHAs YCTAHOBKA COAEPIKUT 10
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MeHbIIel mepe onHy ueHTpudyry. Ilpm Hammuum aByx wim Oonee LEHTPU(PYT B YCTAHOBKE
HeHTpudyru Moryt ObITh coenuHeHbl mapamienbHo. Hampumep, nee mnm Oonee ueHTpudyru
MOTyT OBITh COENHMHEHBbl MapajUIENIbHO UIs OCTHIKEHUs >KellaeMON OOBEMHOM IpOIyCKHOM
CIIOCOOHOCTH CUCTEMBI.

[00111] Kax mnpaBuio, TUmamMu LEHTpU(DYT, KOTOpbIE HCIOJIB3YIOTCS B BapHaHTax
OCYLIECTBJICHHUsI HACTOSINEro M300pETeHUs], SBJIAIOTCS LEHTPU(PYTH CO CIUIOIIHBIM POTOPOM.
Ecnn ucnonbdyercss meHTpudyra co CIUIONIHBIM POTOPOM, - 3TO MOXKET OBITh KOHHYECKas,
LWIMHAPHYECKAsT WM HUINHAPHYECKO-KOHIUYUECKas IeHTpudyra co CIUIOIHbIM poTopoM. Eciu
UCTIONB3YEeTCs LEHTPU(yra CO CIUIOMIHBIM POTOPOM, - 3TO MOXKET OBITh BEPTUKAJbHAS MU
rOPU3OHTAJIbHAsE LEHTpudyra CcO CIUIOIIHBIM pPOTOPOM. B  HEKOTOpBIX  BapuaHTaX
OCYIIECTBJICHUS] U300peTeHHsI LIEHTPU(YKHAS YCTAHOBKA MOYKET BKJIFOUATh B Ce0s1 KOMOUHAIHIO
IBYX WJIH OOJiee Pa3JINYHbIX THIIOB HEHTPUQYT.

[00112] Kak npaBmiio, B HEHTPUQYTE CO CIUIOMIHBIM POTOPOM KOHEUHBIH OOraThlii BOIOM
BEPXHHUI MPOXYKT BBOIUTCS B Y3€J MPHUEMHOW KaMepbl BAOJNb MPOAOJBHOW OCH LEHTPU(YTH.
Boratelii Bofol BepxXHUI MpOAyKT cOpachkiBaeTcs U3 y3jia MpUeMHON kamepsl B potop. 1o mepe
TOrO, KaK KOHEYHBIA OOraTtblii BONOH BEpPXHUN NPOAYKT COMPUKACAETCS C BpAINAFOLISHCS
CTEHKOH pOTOpa M JOCTHraeT MaKCUMAJIbHOW CKOPOCTH, LEHTPOOEKHBIE CHIIBI 3aCTABISIFOT
TBEpAblE BEIIECTBA OCAXKAATbCA W3 BEPXHETO0 NPOAYKTa U OTAENATHCS OT SKUAKOCTU
(IpenMy1eCTBEHHO BOBI) KOHEUHOrO OOraToro BOAOH BEPXHErO MPOIYKTA.

[00113] Touxa Bmomp uEHTpU(YrH, B KOTOPOH Oorarblii BOAOH BEpXHUN NPOAYKT
BBIXOJUT W3 y3Jla TPUEMHOH Kamepbl B POTOP, MOXKET ObITh BbIOpaHa uig OOecreueHHs
XKemaeMol LeHTpoOexHOoU cemapanuu. Kpome Toro, mivHa poropa, yros KOHYCHOCTH JIFOOOTOo
KOHYCa W/WJIM AUAMETp BBIMYCKA MOTYT OBITh BBIOpPAHBI, HCXOAs U3 KenaeMor 3(h¢dekTHBHOCTH
paznmeneHus, YTOOBI MOJY4YMUTh LEHTpU(Yry, Koropas OyneT HMeTb NOAXOMSIIYIO
KOH(UTYPALHIO JIsl UCTIONB30BAHUS B HACTOSILIIEM U300PETEHNH.

[00114] Teepable yacTUIbl, KOTOPbIE HAKAIJIMBAIOTCS HAa BHYTPEHHEHW CTEHKE pOTOpa,
MOTYT MEPEeMEINaThCsl K OMHOMY KOHLY LUEHTPU(YTH MOCPEICTBOM LIHEKA, KOTOPbIA BpaIIaeTCst
C JpPYrol CKOpOCTBIO, 4YeM poTop. TBepabie BellecTBa B KOHEYHOM CHYETE BBIBOIATCS U3
CJIMBHOTO CTaKaHa LEHTPU(PYTH, KOTOPBIH TakKe BKIIOYAET MKUIKOCTh (B OCHOBHOM BOZY),
OTAENIEHHYIO OT 0OraTtoro BOIOW BEPXHEro MPOAYKTa, Mepel OTBENEHHEM W3 pOTOopa B BUAE
MajoBogHOro ocrtarka. Cekums UeHTPU(YrH, BOOJAb KOTOPOHW TBEpAbIE BEINECTBA
NepeMeLIaoTCsl MOCPEACTBOM IIHEKAa 3a MpeAeNibl CIUBHOIO CTaKaHa, MOXET Ha3bIBaThCs
CYLIMJIbHON CEeKIMeN eHTpUQyru.

[00115] LlenTpobesxHas cuiia, ASMCTBYIOMIAS HA TBEPAbIE YACTHIIbI, MOXKET CKHUMATh WX,
BBICBOOOJKIast BONY M OOECHeunBasi JKelaeMoe CONEPIKaHHE TBEPAbIX BEINECTB B MaJOBOIHOM
ocratke. JKUAKOCTh, OTBOAMMAS M3 LEHTPU(PYTH, MPEACTaBIACT COOON M3BJICUEHHBIH BOIHBIN
notok. Kak npaBuiio, u3BnedeHHbIN BOAHBIN NOTOK OyneT cOpachiBaThCsl HA MPOTHUBOIIOIOKHOM
KOHIIE HEHTPHU(YTH MO OTHOLIEHUIO K MAJIOBOJHOMY OCTAaTKYy.

[00116] B HexOTOpBIX BapuUaHTaX OCYIIECTBIIEHUS W3BJICUEHHbIN BOIHBIM MOTOK OyneT

comepxxatb 1 macc.% TBepapix BemecTB uiau MeHee. Ha copep:kaHue TBEpABIX BEIIECTB B
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U3BJICYEHHOM BOIHOM IIOTOKE (T.€. HAa YHUCTOTY H3BJEUEHHOI'O BOJHOIO IOTOKA), & TAK)Ke Ha
COZlepKaHHEe TBEPHABIX BEIIECTB B MAJOBOAHOM OCTaTKe OyIeT BIHUATH CKOPOCTb BpALEHHS
LHeHTPU(YTU 1 BO3HHUKAIOWIAS BCIEACTBHE 3TOrO LeHTpoOekHas cuia. YeMm ObicTpee Bpamaercs
poTop, TeM OoJibllie LEHTPOOEKHasl CHUJla U TEM CHJIbHEE VIUIOTHSIOTCS TBEPAbIE BEIIECTBA C
yAaJ€HUEM U3 HUX JKUAKOCTH, COOTBETCTBEHHO, YJIyUIIAeTCs OTAENIEHUE TBEPAbIX BEILECTB OT
KUIKOCTH Ui 00€3BOXKMBAHMS TBEPABIX BEIIECTB M3 KOHEYHOro OOraTtoro BOMOW BEPXHEro
MPOAYKTA.

[00117] Kpome Toro, riyOuHa CITMBHOTO CTaKaHA TaKKe MOKET BIIUSITh HA TIPO3PAYHOCTh
W3BJICUEHHOTI'O BOJHOI'O TMOTOKA U COAEp KaHHe TBEPIBbIX BELIECTB B MaJOBOAHOM octartke. [lo
Mepe YBEIMYeHHs TJIyOWHBI CIIMBHOTO CTakaHa OOBEM JKHIKOCTH H, CJIEJOBATENbHO, BPEMs
npeObIBaHUS KUOKOCTU B LEHTPU(PYre MOTryT YBEIUYMUBATHCS. ITO MOXKET YIIy4YIlIaTh
OCBETJICHHE H3BJICYEHHOTO BOAHOrO moToka. OAHAKO C YBEJIMYEHHEM TIJIyOHWHBI CIIMBHOTO
CTaKkaHa pasMep CYIIMJIBHOI CEeKLMM POTOpa MOKET YMEHBIINTbCsS. B pesynbprare, TBEpible
BELIEeCTBA NPOBOAAT MEHbIIIE BPEMEHHU 3a MpeAesaMy CIMBHOIO CTaKaHa. JTO MOXKET IPUBECTHU K
CHIDKEHHIO 3((QeKTHBHOCTH 00€3BOKMBAHUS W YBEIHMUEHHUIO BJIArOCONEPKAHHS MaJIOBOIHOTO
OCTaTKa.

[00118] B HekoTOpbIX BapHaHTax OCYLIECTBICHHs LEHTpU]yra BKIOUaeT B ceOds
BOJIOCIIBHBIE AUCKH FUIH BOIOCIUBHBIE TUIACTHHBI, KOTOPbIE MOXKHO PETYJIHPOBATH ISl BBIOOPA
IyOMHBI CIMBHOTO CTakaHa LEeHTpuyrn. B HEKOTOpPBIX BapHaHTax OCYLIECTBIEHHS
BOJIOCIIMBHBIE TUCKM WJIM BOJOCIUBHBIE IUIACTUHBI MOTYT OBITH OTpPEryJIUPOBaHBl TAKUM
o0pa3oM, 4TOOBI MHUHMMH3MPOBATH TIyOMHY CIMBHOIO CTakaHa U MAaKCHMAaJbHO YBEIHYHUTH
CYLIMJIBHYIO CEKIIHIO LIEHTPU(YTH.

[00119] UmcroTa M3BJIIEUEHHOrO BOJHOIO IOTOKA MOKET OBITH TaKOM, YTO €ro MOKHO
OyneT HermoCpenCTBEHHO MOBTOPHO HCIIONB30BAThH B MPOLECCE, B KOTOPOM OOPa3yrTCsl XBOCTHI,
6e3 HeoOXOAMMOCTH KaKOro-JI100 TOMOIHUTENBHOTO OCBETJICHHS, (PHIIBTPALIN UITH OYHCTKH.

[00120] PasHuma mexxay CKOPOCTBEO BpallleHHs pOTOpa W INHEKa MOXET BIUSTh Ha
coZiep;KaHue TBEP/BIX BELIECTB B MAJIOBOAHOM ocTaTke. [1o Mepe yMeHbIIeHUsI CKOPOCTH IIIHEKa
OTHOCHUTENIbHO CKOPOCTH POTOpa COAEp KaHHe TBEPbIX BEILECTB B MAJOBOAHOM OCTaTKE MOXKET
YBEJINYUBATHCS, TIOCKOJIBKY YBEJIMYEHUE BPEMEHH MPEObIBAHUS MOKET MAKCUMAJIbHO YBEJTUYUTD
YIUIOTHEHHE TBEPBIX BELIECTB BHYTPH LEHTPU(PYTH.

[00121] KoHdurypanust IIHeKa Tak:Ke MOKET BJIMSITh HA CONEPIKAHUE TBEPIbIX BEIIECTB
MajoBoHOro ocrarka. Illar mHeka - 3TO pacCTOsHME MEXAY JIOMACTAMU ILIHEKA CIHPAJbHOIO
BUTKA, T.€. TOCTYNAaTEeJbHOE MABIDKEHHE, BBIMOJIHAEMOE INHEKOM 3a OOUH 00OpOoT.
CoOoTBeTCTBEHHO, 1Al LIHEKa BIUSET Ha TO, KaK TBEpJble BEIEeCTBA MePEMEIIAIOTCS LITHEKOM, U
Ha BpeMsi mpeOblBaHMsA B LEHTPU(Yre Nnpu 3aJaHHOH CKOPOCTH BpalleHHs INHEKa. Takum
0o0pa3oM, yMEHbIIEHHE IIara IMHEeKa MOXET YBEJIMYMBaTh BPeMs NMPeObIBaHUS B LIEHTPUYTE.
VYBenudyeHre BpeMeHH NpeObIBAHUSA MOKET YBEIHMYUBATH KOJMUYECTBO JKUIAKOCTH, OTAEIEHHOE OT
TBepAbIX BeuecTB. COOTBETCTBEHHO, 110 MepEe YMEHBIIEHHMs 11ara IIHeKa COJep>KaHue TBEPBIX
BELIECTB B MAJOBOJHOM OCTAaTKE MOXKET YBEJININBATBCS.

[00122] CxopocTh moaayuu, B YaCTHOCTH KOJIMUECTBO TBEPABIX BELIECTB, MOJABAEMbIX B
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€IMHUIYy BPEMEHH, TaKXK€ MOXKET BIHATh Ha CONEP’KaHHE TBEPABIX BEIIECTB B MAJOBOIHOM
ocratke. Ilo Mepe yBenMUEHHUs] KOJIWYECTBA TBEPABIX BEIIECTB, IOJABAEMBIX B EIMHHULLY
BPEMEHH, MOXET BO3HUKHYTh HEOOXOAMMOCTb B YBEJIIMYEHUN CKOPOCTH IIHEKA, YTOOBI yAAIATh
TBEpIbI€ BEINECTBA M3 POTOpPAa C MOAXOASMIEH CKOPOCTBIO. DTO MOXKET COKPAaTHTb BpeMs
npeOBIBAaHUSI TBEPBIX BELIECTB B POTOPE U, CIEAOBATENBHO, YMEHBIINUTD KOJHMUECTBO KUIAKOCTH,
OTAeNeHHOH OT TBepAbIX BemecTB. COOTBETCTBEHHO, KOTAAa KOJUYECTBO TBEPIBIX BEINECTB,
NOJIaBa€MbIX B €AMHUIY BPEMEHH, YBEJIMYUBAETCS, COJAEP’KAaHHE TBEPAbIX BEINECTB B
MaJIOBOAHOM OCTATKE MOKET YMEHbIIATHCS.

[00123] HauanpHast rTUAPOLMKIIOHHAS Cenapalusl BbIIEJseT YaCTh TBEPABIX BEIIECTB U3
XBOCTOB B YaCTUYHO OOE3BOKEHHBIE HWKHHME TPONYKTHL. 3a CYET JTOr0 HavyaJbHas
THIPOLMKJIOHHAS Cemapamysi YMEHbIIAeT KOJUYECTBO TBEPHAbIX BELIECTB, IOJABAEMBIX B
HeHTpUDYTy. YMEHBIIEHHOE KOJMYECTBO TBEPABIX BEIIECTB B HEHTPU(YKHOW YCTAHOBKE MOKET
MO3BOJIUTh HEeHTpUpyre padoTaTh ¢ BBICOKOH 3((PEKTHBHOCTHIO OOE3BOKHBAHUS, TO3BOJISIS
UCTIONB30BATh JKEJAEMYI0) CKOPOCTb IIOJA4M TBEPIbIX BEIIECTB. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHs] KOJMYECTBO TBEPABIX BELIECTB, MOJAABAEMBIX B IEHTPH(YTY, OTPAHUYECHO IO
meHee yeM 50% oT oOmmero KOJW4YecTBa TBEPABIX BELIECTB B XBOCTax. [IpeArnodTHTENHHO,
KOJINYECTBO TBEP/BIX BELIECTB, MOJABAEMbIX B IEHTPU(YTY, OrpaHHUYeHO 10 MeHee ueM 20% ot
00I1ero KOJIM4eCTBa TBEP/bIX BEIIECTB B XBOCTAX.

[00124] B HeKOTOpBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSINErO M300pPETeHUs] CKOPOCTh
NOTOKa KOHEYHOro OO0raroro BOJOW BEPXHEro MNPOAYKTa B YCTAHOBKY T'MIAPOLMKJIOHHOM
cermapaluyd MOKHO PEryJHpoBaThb TAaKUM 00pa3oM, YTOObI TapaHTHUPOBATb, YTO KOJUYECTBO
TBEPJIbIX BEINECTB, ITOIABAEMbIX B €JUHHIlY BPEMEHH, OCTaeTCs MOCTOsIHHBIM. Ecniu coneprkanue
TBEpPbIX BEIIECTB KOHEYHOro OOraToro BOJAOH BEPXHEro MPOAYKTAa YBEJIUYMBAETCS, OOBEMHOE
NOCTYIUIEHHE MOeT ObITh CHHM)KEHO IO TaKOH CTENeHH, YTOOBI KOJIMYECTBO TBEP/BIX BEINECTB,
NOAAaBAaeMbIX B LEHTPU(YKHYIO YCTAHOBKY B €IMHHLy BPEMEHH, OCTABAJIOCH IOCTOSIHHBIM, U
HA00OPOT.

[00125] Cnenmyer wuMeThb BBHUAY, 4YTO CHOCOO HACTOSINErO0 H300PETEHUS YacTO
OCYILECTBIISIETCS HEMPEPBIBHO. TakuM 00pa3oM, CKOPOCTh MOAAYH KOHEYHOTOo OOraToro BOIOM
BEPXHEro MPONYKTa B LEHTPU(PYTY MOXKET OMPEHeNsAThCS CKOPOCTBIO, C KOTOPOH KOHEYHBIH
OoraTelii BOMON BEPXHUH MPOAYKT BBIBOAUTCS HA KOHEYHOH CTYNEHHU THIPOLMKJIOHHOM
cermmapaunu. Omnepanusi THIAPOLMKJIOHHON Cerapanuy 3aBUCHT OT CKOPOCTH TONAYH XBOCTOB U
pabounx mapamMeTpoB THAPOUUKIOHOB. (COOTBETCTBEHHO, BBOJA XBOCTOB U  OINEpaLIUs
THIPOLMKJIOHHON Ccenaparui, a Takke padoTa HeHTPUPYTrH MOTYT ObITh OTPETYJIUPOBAHBI TAKUM
o0Opa3oM, 4TOOBI MPUTOAHBIA K INTAOETUPOBAHUIO XBOCTOBOM OCTATOK (B TEPBOM acCIEKTe
n300pereHusi) (00€3BOKEHHBIH XBOCTOBOH OCTATOK BO BTOPOM acIeKTe M300pETeHHs) MOXKHO
OBLIO MOJTyYaTh HEMPEPHIBHO.

[00126] B HeKOTOpBIX BapUaHTaX OCYINECTBJICHUS B LEHTPU(YTY MOXKET BBOIUTHCS
GbaokyastHT w/wiu  KoaryJisiHT.  IIOKYJNSSHT W/MIW  KOAryJsiHT MOTYT  CITOCOOCTBOBATH
arJioMeparuy 4YacTHLl TBEPABIX BELIECTB U O0JIerdaTh OTAEJIEHHE TBEPIBbIX BEIIECTB OT BOABI B

ooratom BOJIOH BEPXHEM IMPOAYKTE, TEM CaMbIM YBCJIMYNMBAsl KOHUCHTPALUIO TBEPAbIX BCIICCTB
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B MaJIOBOJHOM ocTaTke. Mcronb3oBanue (GIoKyNssHTa W/IIK KOAaryJsiHTa MOKET ObITh OCOOEHHO
JKeJaTeIbHbIM, KOT/Ia JKEJNaTeNbHO MAKCHUMAJIbHO YBEJIUYMTb W3BJIEUEHHE TBEPIbIX BELIECTB B
MAaJIOBOZIHbIII OCTATOK U MAaKCHUMAJIbHO YBEJIMYUTh YHUCTOTY M3BJIEYEHHOIO BOJHOIO MOTOKa. B
HEKOTOPBIX BapUAHTaX MPEANOYTUTENBbHO UCHOJIb30BaTh (IIOKyIsHT. Hampumep, B HEKOTOPBIX
BAapUAHTaX OCYLIECTBJIEHMs, COAEPIKaHHUE TBEPABIX BEINEeCTB Oe3 (hIOKYJISIHTAa B M3BJIEYEHHOM
BOJHOM IIOTOKE MOJKET COCTaBJISATh A0 8 Macc.%, a ¢ (JIOKYJISHTOM HW3BJICYEHHBIN BOIHbINA
MIOTOK MOKET UMETh COfiepKaHue TBep/bIX BeuecTs MeHee 0,5 macc.%

[00127] B HEKOTOpBIX BapUAHTaX OCYINECTBJICHUS B LEHTPU(YTy MOKET BBOIUTHCS
MOBEPXHOCTHO-aKTUBHOE  BemecTBO. [IOBEPXHOCTHO-aKTUBHOE BEIIECTBO MOXKET OBITh
AHUOHOT€HHBIM, KaTHOHOT€HHBIM HJIH HEMOHOTE€HHBIM MOBEPXHOCTHO-aKTHBHBIM BellecTBoM. B
HEKOTOPBIX BAapPHAHTAX OCYINECTBJIEHUS] OOraThlii BOAOH BEPXHUI MPONYKT KOHEYHOH CTYNEHH
THIPOLMKJIOHHON Cemapaluyd MOXeT OBITh CMELIaH C IOBEPXHOCTHO-aKTHBHBIM BEIECTBOM
nepen noxayeil B neHTpudyry. IIoBepXHOCTHO-aKTUBHOE BEIECTBO MOXKET HUCIOJB30BATHCS B
COYETAaHUH C KOAryJISIHTOM W/Win (IOKYJSHTOM. B HEKOTOpPBIX BapHaHTax OCYIIECTBIICHHS
MOBEPXHOCTHO-aKTHBHOE BELIECTBO MOXKET OBITh J00aBJIEHO TMepen KOaryJITHTOM H/HIH
¢baokynsHTOM. B HEKOTOpPBIX BapuaHTaX OCYIIECTBIEHHS MOKHO TPOBOAMTH COBMECTHOE
nobaByieHHE MOBEPXHOCTHO-aKTUBHOTO BELIECTBA M KOATrYJIsIHTa 1/MiH QiokyisiHTa. BHe cBsizn ¢
Kakoi-mubo Teopuel, NOBEPXHOCTHO-AaKTUBHOE BEIIECTBO MOJXKET HCIIOJNIb30BaThCS IS
NPEABAPUTENBHOIO CMAYMBAHUS TOBEPXHOCTH AUCHEPTHPOBAHHBIX YacTUI] B OOratoM BOAOH
BEPXHEM MPONYKTEe WM AN CO3JaHMs 3apsia Ha MOBEPXHOCTU YAaCTHL, TEM CAMbIM IO3BOJISS
JaCcTUI[AM TPUTATHBATHCS (DIOKYJISHTOM W/HWIN KOAryJssHTOM. B kauecTBe anbTepHATHBBI MU
JOTIOJIHUTENIBHO, BHE CBSI3U C KaKOW-1MOO TeopHel, MOBEPXHOCTHO-aKTHBHOE BELIECTBO MOXKET
CTIIOCOOCTBOBATh JUCIIEPTUPOBAHUIO (PIIOKYJISIHTA M/MIIN KOAryJIsiHTa B OOraToM BOJIOHM BEpXHEM
npoaykre. B 3Tom ciydae KkoaryJasiHT w/win (UIOKYJISIHT Jierde BBI3BIBAIOT KOAryJBILHIO,
arperanyio Uin QIIOKYIISLHIO.

[00128] Kak oTmeuanoch BbIIIE, MaJOBOMHBIM OCTATOK MOKET MMETH OOJiee HU3KOE
BJIArOCONEpIKaHUe YeM (KaK/Iblil) YaCTUYHO O0E€3BOKEHHBIN HIKHHIA MPOAYKT THAPOLMKIOHHOM
cermapauny. COOTBETCTBEHHO, MAJIOBOJIHBIA OCTATOK MOXKET MMETh 0ojiee HH3KOE CONEpKaHHe
BOJIbI, Y€M LIEJIEBOE BJIATOCOAEPIKAHNE MPUTOIHOTO K IITA0SINPOBAHUIO XBOCTOBOTO OCTaTKa (B
MEepBOM acriekTe u300pereHusi) (00E3BOKEHHOTO XBOCTOBOTO OCTaTKa BO BTOPOM AaCIEKTe
n3o0pereHusi). B HEKOTOPBIX BapHaHTax OCYINECTBJICHUS MAJIOBOAHBIH OCTaTOK MOKET
comepxkate a0 90 wmacc.%, Hampumep, no 85 macc.% TBepAplx BemecTs. Hampumep,
MaJIOBOJIHBIN OCTAaTOK MOJKET comep:karh okojo 80-85 macc.% TBepapix BemectB. Hampumep,
conepskaHue TBEPIbIX BEeCTB OyaeT nmo MeHblel mepe 80 macc.%

[00129] Kpome TOro, kKak OTMEYaJlOCh BbIIIE, OOraTblii BOAOH BEPXHHHA MPOAYKT,
HAINpaBJIIEMbId B LEHTPUPYTY, MOKET UMETh 0OJIee MEJKUI rPaHyJIOMETPUIECKUN COCTaB, YeM
ucxonHble XBOCTHI. [0 Mepe Toro, Kak rpaHyJIOMETPUYECKHI COCTaB CTAHOBUTCS O0Jiee METIKUM,
BOJly CTAHOBUTCS TPYJHEE OTAEIATH OT OOraToro BOAOH BEPXHETO MPOAYKTA, B PE3YJIbTATE YErO
MOXET CTaThb TPyAHEE MOJYYUTh MAJOBOAHBIN OCTAaTOK ¢ oOkojo 80-90 macc.% TBepAbIX

BetiecTs. OHAKO, B JOMOJHEHHE K 3TOMY, IO Mepe TOro, KaK IPaHyJOMETPUUYECKUN COCTaB
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CTaHOBUTCS 0OOJiee MENKUM, MAJOBOJHBIH OCTATOK MOXKET CTaTh 0OOJiee TBEPABIM, HECMOTPS Ha
Oonee BBICOKOE copepykaHue Boabl. Hampumep, B HEKOTOPBIX BapHAaHTAX OCYINECTBIICHUS,
MaJIOBOIAHBIA OCTAaTOK MOXKET COCTABJISATh TOJNILKO 60 mMacc.%, miu oT okosio 60 macc.% 10 0KoJIO
80 wmacc.%, nHampumep, okoso 65 wmacc.%, umum okojso 74 macc.% B Takux BapuaHTax
OCYIIECTBJIEHHsS] MAJIOBOAHBI OCTATOK MOXKET HMETh XapaKTePUCTUKU IPHUTOJHOIO K
mTabeTMPOBAHUIO XBOCTOBOTO OCTATKA Oarofapst MEJIKOMY I'PaHyJIOMETPUYECKOMY COCTaBY.

[00130] B cnocobe HacTosiiero n300peTeHust MaJIOBOIHBIN OCTATOK U IO MEHbLIEH Mepe
9YacTh OJHOTO WMJIM OOJiee YaCTMYHO O0€3BOJKEHHBIX HIKHUX MPOIYKTOB CMEIIHUBAKOTCS JPYT C
APYroM JJisi TOJNYYeHHsI TMPUTOAHOrO K ITabeTMpOBAHUI0 XBOCTOBOTO OCTaTKa (B MEpPBOM
acriekte n3o0perenus) (00e3BOKEHHOTO XBOCTOBOI'O OCTATKa BO BTOPOM aCIEKTe H300PETEHHUs).
Taxkum o0Opaszom, cucTeMa HaCTOSIIIEro H300pETeHHsT BKIFOUAET B CeOsl MOAXOISIIUN CMECUTEb
IUIE CMELIUBAHHUS MAJIOBOJHOTO OCTaTKa M MO MEHbIIEH Mepe 4acTH OJHOro wiu Oolee
YaCTUYHO O0E3BOKEHHOTO HHYKHETO MPONYKTA JUIsl OJIYYEHHUS IPUTOAHOTO K IITA0SINPOBAHHIO
XBOCTOBOT'O OCTaTKa (B MEPBOM acriekre n3o0pereHus) (00e3BOKEHHOTO XBOCTOBOTO OCTAaTKa BO
BTOPOM acriekte u3o0pereHmst). CMecuTenu, KOTOpble MOTYT MOAXOAWUTH ISl BapHAHTOB
OCYIIECTBIIEHHUsI HACTOSIIIEro HM300peTeHHs, MOTYT TMpPEACTABISATh COOOW OXHO- HIIK
IBYXBaJIbHBIA TOPU30HTAJIBHBIN CMECHTENb UJIH JIOMACTHOW CMECUTEINb C BEPTHKAJIBHBIM BaJIOM.

[00131] YactmyHO OO€3BOKEHHBIH HIKHUHA MPOAYKT (MPOAYKTHI) M MAJOBOIHBIM
OCTaTOK MOTYT OBITh JOCTaBJIEHbI B CMECHTEb IOAXOSIIIUMH HACOCHBIMU YCTAHOBKAMH,
TAKUMH KaK IOPLIHEBOH HACOC MPSIMOTO BBITECHEHMs. B kauecTBe anbTepHATHBBI, THAPOLUKIIOH
(ruppouunkioHel) U uneHTpudyra (UeHTpUdyra) CKOHCTPYHUPOBAHBI TAKHUM 00pa3oM, 4TOOBI
JaCTUYHO O0€3BOJKEHHBIN HUKHUHN MPOAYKT (MPOIYKTHI) U MAJIOBOAHBINA OCTATOK MOTJIU MaaTh
B CMeCHUTeNb. B HEKOTOPBIX BapHAHTAX OCYIUECTBJICHHS, MOCKOJIbKY YaCTHYHO O0€3BOYKEHHBIN
HIDKHUHA TIPOAYKT (IPOAYKTHI) OOBIMHO MMeeT Ooyiee BBICOKOE BJIArOCOAEPIKAHUE, YeM
MaJIOBOJHBII  OCTATOK, YaCTHYHO  OOE3BOKEHHBI  HIKHUH  NPOAYKT  (IIPOXYKTHI)
TPAHCTIOPTHPYETCSI B CMECHTEIb IOCPEACTBOM IMOAXOSIIErO0 HACOCHOTO YCTPOWCTBA, H
HeHTpu(dyra u CMECHTEb CKOHCTPYUPOBAHBI TAKUM 00Pa30M, YTO MaJIOBOAHBIH OCTATOK MagaeT
U3 HEHTPU(YTU B CMECUTETb.

[00132] B mepBoM acrnekTe M300pETEHHs YaCTHUYHO OOE3BOXKEHHBIM HW)KHUH MPOIYKT
(IPOAYKTHI) M MAJOBOIHBIA OCTAaTOK OyOyT CMeWaHbl OPYT € JIPYrOM B COOTBETCTBYOLIUX
COOTHOIIEHHSIX, YTOOBI TapaHTHPOBATH, YTO IOJYUYEHHBIH XBOCTOBOW OCTATOK MNPHUIOIEH K
I TabeTMPOBAHNI0. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS YaCTUYHO 00E3BOKEHHBIN HUKHUN
NPOAYKT (TPOIYKTBI) MOKET COCTABIATH A0 85% MPUromHOro K mTabeTupOBaHUI0 XBOCTOBOTO
ocraTka, Hampumep, okosno 80%. Hampumep, B HEKOTOpbIX BapHaHTaxX OCYIECTBIEHMUS,
YaCTUYHO OO€3BOKEHHBIH HIDKHUH MPOAYKT (IPOAYKTBI) MOXKET COCTaBJATH OKoyuo 70%
NPUTOAHOTO K INTAaOEIMPOBAHUIO XBOCTOBOI'O OCTAaTKa HIJIM OKOJNO 605% MPHUrogHOro K
mTabEeTMPOBAHNIO  XBOCTOBOTO  ocrtaTka. COOTBETCTBEHHO, B HEKOTOPbIX BapUaHTax
OCYILIECTBJICHUS], MAJIOBOAHBIN OCTATOK MOXET COCTaBJATh 0koJo 35% umu 30% mpuromHoro k
mTabEeTMPOBAHUIO XBOCTOBOI'O OCTAaTKa. B HEKOTOPBIX BapHaHTaX OCYILIECTBIIECHHS MaJOBOAHBIHI

OCTaTOK MOXET COCTaBJIAThH OKoNo 15-20% mnpuromHoro k mrabeIrpOBaHUID XBOCTOBOTO
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OCTaTKa.

[00133] AmnamormuaeiM 00pa3oM, BO BTOPOM acleKkTe H300peTeHHs, YaCTUYHO
00€3BO’KEHHBIN HIKHUNA MPOAYKT (TPOAYKTHI) U MAJOBOJHBIA OCTaTOK OyIyT CMELIaHbl APYT C
APYrOM B COOTBETCTBYIOIIUX COOTHOLIEHMAX, YTOOBI TapaHTUPOBAaTh, 4YTO IOJYyYEHHBIN
XBOCTOBOM OCTaTOK HMMEET >KEIaeMyH KOHLEHTPALUI0 TBEPAbIX BEIECTB. B HEKOTOpBIX
BapUAHTAX OCYIIECTBJIEHHS YAaCTHUYHO OOE3BOKEHHBIH HIDKHMH NPOAYKT (MPOAYKTBHI) MOKET
COCTaBJAThH A0 85% 00€3BOKEHHOrO XBOCTOBOTO OCTATKa, Harpumep, okono 80%. Hanpumep, B
HEKOTOPBIX BAapUAHTAX OCYLIECTBJICHHs, YaCTHYHO OOE3BOKEHHBIH HIKHHH MPOAYKT
(TIPOAYKTBI) MOKET COCTaBISATH OKOJO 70% 00€3BOKEHHOrO XBOCTOBOTO OCTAaTKAa HMJIM OKOJIO
65% 00e3BOKEHHOTrO XBOCTOBOTO oOcTaTka. (COOTBETCTBEHHO, B HEKOTOPbIX BapHAaHTaX
OCYILIECTBJIEHUSI, MAJIOBOAHBIM OCTATOK MOXKET COCTaBisATb oOkoyno 35% wumu 30%
00€3BOJKEHHOI'0 XBOCTOBOI'O OCTaTKa. B HEKOTOPBIX BapHaHTAaX OCYIIECTBJICHUS MAaJOBOIHBIN
OCTaTOK MOJKET COCTaBJIATh OKOJIO 15-20% 00e3BOKEHHOTO XBOCTOBOI'O OCTATKA.

[00134] B HekoTOpbIX BapUaHTaX OCYIIECTBJIEHHS MEPBOr0 WM BTOPOrO acHeKTa, B
KOTOPBIX HMEIOTCSl JIB€ CTYNEHH TUAPOLMKIOHHOW cemapanuu, okomo 60% ot olmero
KOJINYECTBA TBEPABIX BELIECTB MOXKET OBbITh M3BJIEYEHO B YACTHYHO OOE3BOXKEHHBIH HWXHHUH
NPOAYKT MEpBOU CTymeHu, oT okoio 10% mo okoso 20% or ofImero KoJu4ecTBa UCXOTHBIX
TBEPIBIX BELIECTB MOXET OBbITh H3BJIEUEHO B YaCTUYHO OOE3BOXKEHHBINM HIDKHUI TMPOXYKT
BTOpOI crynenn, u OT okoyio 20% no okoso 30% ot o0mero KoJamuecTBa UCXOMAHBIX TBEPABIX
BEIIIECTB MOJKET OBITh H3BJIEUEHO B MAJIOBOJHBIH OCTaTOK W3 LEeHTpu¢pyru. B HekoTOphIX
BapHaHTaX OCYIIECTBIIEHUs, OKOJIO 60% OT 00IIero KOJIMYeCTBa TBEPAbIX BELIECTB MOXKET ObITh
U3BJIEYEHO B YaCTUYHO OO€3BOXKEHHBIH HIKHMH MPOAYKT MEPBOH CTymeHH, Oojiee 4eM OKOJIO
20% ot o01ero KoJMYecTBa UCXOIHBIX TBEPIBIX BEIIECTB MOXKET ObITh U3BJIEYEHO B YACTHYHO
00€3BOKEHHBIN HIDKHUH TPOAYKT BTOPOH CTymeHH, U MeHee ueM okono 20% or obmero
KOJIMYECTBA UCXOIHBIX TBEPABIX BELIECTB MOXKET ObITh M3BJIEYEHO B MAJIOBOJAHBIH OCTATOK W3
ueHtTpudyru.

[00135] B BapuaHTax OCyIeCTBJEHUs], B KOTOPBIX IO MEHbIIEH Mepe 4acTb OJHOTO WJIH
Oonee YacTUYHO OOE3BOKEHHBIX HIDKHHX MPOAYKTOB OJHOH W3 MHOXKECTBA CTyIEHEH
THIPOLMKJIOHHON cemapanuuyu cOOMparoT B BUAE CHIBHO OOE3BOKEHHOTO MPOAYKTA, OCTATOK
YaCTUYHO 00€3BOKEHHBIX HIDKHHX MPOAYKTOB MOXKET COCTaBJISITH OOJNBIIYIO JOJO MPUTOJHOTO
K [Ta0eIUPOBAHUIO XBOCTOBOIO OCTAaTKAa MM OOE3BOKEHHOI'O XBOCTOBOIO OCTaTKa, YeM
MaJIOBOJIHBIII OCTAaTOK. B HEKOTOpBIX JApPYrMX BapuUaHTax OCYILIECTBJIEHMs, B KOTOPBIX IIO
MEHBIIEH Mepe 4acTh OJHOrO WK Oojiee HaCTHYHO 00€3BOKEHHBIX HIKHHUX MPOAYKTOB OTHOMN
U3 MHOXECTBAa CTyNEHEH THIAPOLMKIOHHOW cemapanmuu CcoOupaeTcs B BHAE CHIJIBHO
00€3BOJKEHHOT'O MPOIYKTA, MAJIOBOAHBI OCTATOK MOXKET MPEACTABJIATH COOOH OONBILIYIO OO
NPUTOAHOTO K ITAa0ETMPOBAHUIO XBOCTOBOI'O OCTATKa WJIM 00€3BO’KEHHOT'O XBOCTOBOTO OCTATKa,
NOJIy4eHHOTO M3 OCTaBLICWCS YacTH YacTHUYHO OOE3BOXKEHHOTO HIDKHETO TMPOAYKTa H
MaJIOBOJHOTO ocTaTka. Hampumep, MaJllOBOAHBIM OCTaTOK MOXeET cocTaBisATh A0 80%
NPUTOAHOTO K ITA0ENIHPOBAHHIO XBOCTOBOI'O OCTATKa UM 00€3BOKEHHOTO XBOCTOBOT'O OCTATKA.

[00136] B HeKkOTOpBIX BapuUaHTaX OCYIIECTBJICHHS YAaCTHYHO OOE3BOXKEHHBIH HUKHHIMA
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NPOAYKT TEPBBIX CTYMEHeH THIPOLMKIOHHONW cemapanuuu COoOHMpaloT B BHIE CHIIBHO
00€3BOXKEHHOTO MPOAYKTAa. B HEKOTOPBIX M3 STUX BAPUAHTOB OCYIIECTBIIEHUS OKOJIO 48% OT
o0Imero KOJM4YecTBa TBEPHABbIX BELIECTB MOXKET OBITb H3BJIEUYEHO B YAaCTUYHO OOE3BOKEHHBIH
HIDKHUH TPOYKT MEPBOH CTyINEeHH (KOTOPBIN 3aTeM cOOUpAeTcsi B BUE CHIIBHO 00€3BOXKEHHOTO
nponaykta), ot okojio 10% 10 okono 32% ot o0uero KoIu4ecTBa UCXOAHBIX TBEPAbIX BEIIECTB
MOXET OBbITh M3BJICYEHO B YaCTUYHO OO€3BOKEHHBIH HW)KHUI NMPOAYKT BTOPOH CTYNEHH, U OT
okono 20% 1o oxoso 42% ot obiero KoJMuecTBa UCXOAHBIX TBEPABbIX BELIECTB MOXKET ObITh
U3BJICYCHO B MAJIOBOJHBIA OCTAaTOK M3 LEHTPU(YrH. B HEKOTOPBIX BapuUaHTaX OCYLIECTBICHHUS
ok0Ji0 48% OT 00Iero KOJM4YeCcTBa TBEPABIX BELIECTB MOXKET OBITh M3BJIEYEHO B YACTHUYHO
00e3BOKEHHBIM HIKHUN TPOAYKT TepBOH crymeHu, Oojee 4yem okojo 32% ot olmero
KOJINYE€CTBA MCXOIHBIX TBEPIBIX BEIIECTB MOXET OBbITh U3BJIEUEHO B YACTUYHO OOE3BOKEHHBIH
HWKHHIA MPONYKT BTOPOU CTYMEHU, U MeHee ueM OKoJio 20% OT oOIIero Koam4ecTBa UCXOIHBIX
TBEPJIbIX BEIECTB MOKET OBITh U3BJIECUEHO B MAJIOBOIHBIH OCTATOK M3 LEHTpHU(YTH.

[00137] CkopocTh momauud XBOCTOB B CHUCTEMY HACTOSIIErO0 H300pETeHHs, a TaKXKe
paboTy THUAPOLMKIOHHOW CEMapalMOHHOW YCTAHOBKM W LEHTPU(PYKHOH YCTAHOBKH MOXKHO
peryiupoBath TakuM O0pa3oM, 4YTOObI HEMpPepPhIBHO oOOecrneunBaTh MOAady YaCTHYHO
00€3BOJKEHHOTO HIKHEr0 MPONyKTa (MPOAYKTOB) M MAJOBOJHOTO OCTaTKa B CMECHTENb B
COOTBETCTBYIOLIEM COOTHOIIEHHH JUIS TOJTYyYEHUs] MPUTOAHOTO K ITa0EINPOBAHUIO XBOCTOBOTO
ocraTka (B MepBOM acrekte u3obpereHus) (00€3BOKEHHOTO XBOCTOBOTO OCTAaTKa BO BTOPOM
acriekTe 300peTeHus!).

[00138] Ha ¢wur.1 mnpeacraBieHa cxemMa BapuaHTa OCYIIECTBJIEHUS CHUCTEMbl B
COOTBETCTBUHM C u300peTeHHeM. B naHHOM BapuaHTe OCYINECTBJIEHHS XBOCTOBOW MOTOK 13
NOJaeTcsi B yCTaHOBKY 10 TUAPOLUMKIOHHON cemapaluyd W pasfensercss Ha 4YacTU4YHO
00€3BOKEHHBIN HIDKHMH TNPOAYKT 14 M KOHeuHbIH OoraThlii BOAOW BepXHUH MpomykT 15.
Koneunblit OoraTelii BO#OH BepXHUI NMPOAYKT 15 mopaercs B HeHTPU]YKHYIO YCTAHOBKY 16 u
pasiensieTcss Ha W3BJICYEHHbIM BOAHBIN MOTOK 22 W MaJIOBOAHBIA ocTtaTok 17. M3BleueHHbIH
BOJIHBIA TOTOK 22 MOXeT ObITh HANpaBiIeH MO TPyOONpOBOLY OOpaTHO K OMepauuud JO0ObIYH,
KOTOpast 00pa3yeT XBOCTBI, IJIsl IOBTOPHOT'O HCITOIb30BAHMUS.

[00139] ManoBonHblli OCTaTOK 17 M YacTHYHO OOE3BOKEHHBIH HIKHUH MpoaykT 14
CMELINBAIOTCS IPYT C IPYrOM B cMecHTese 18 It moaydeHus: MPUroAHOro K MTa0eTnpOBaHHIO
XBOCTOBOTO OCTaTKa. B NMaHHOM BapHaHTE OCYIIECTBICHUS NPUTOAHBIA K INTAaOETHPOBAHUIO
XBOCTOBOM OCTaTOK 3aTe€M IEepEeKaunBaeTCs NOCPEACTBOM Hacoca 19 B Buge noroka 20
NPUTOAHOTO K INTabeIMpPOBAHUIO XBOCTOBOTO OCTaTKa B XBOCTOXpaHwiHmie 21, Hampumep, B
o0opynoBaHUe IS INTa0STUPOBAHHSI.

[00140] IlpuromHeiii K IITa0ENTUPOBAHMIO XBOCTOBOW OCTATOK MOXKET OBITh TMOHAH
IIIHEKOM U3 CMECHUTEJsl B HACOC.

[00141] Mosxer OBITP NPEANOYTUTENBHBIM IEPEKAYNBATh HACOCOM TPHUTOIHBIA K
mTabeTMPOBAHNI0 XBOCTOBOHW OCTAaTOK (B MEpBOM acmekre u3odpereHus) (00e3BOKEHHBIH
XBOCTOBOH OCTaTOK BO BTOPOM acleKTe H300pEeTeHNs1) Ha TOJIUTOH JIJIsl 3aXOPOHEHUs], HalpuMep,

B XBOCTOXpaHujHmle. Takum o00pa3oM, HacTosllee H300peTeHHe IMpearaeT Ccrocod
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YTUIIM3ALHHA XBOCTOB, BKIIFOYAIOIIUI MOJYYEHHE M3 XBOCTOB MPUTOAHOTO K IITAOETHMPOBAHUIO
XBOCTOBOT'O OCTaTKa B COOTBETCTBUH CO CIIOCOOOM IEPBOr0O aCMeKTa HaCTOSIIEro N300peTeHus,
U TIepeKauyky MPUTOAHOTO K INTAOETMPOBAHUIO XBOCTOBOI'O OCTaTKa HA TMOJUIOH JUIs
3axopoHeHus. Taxoke MpeanoskeHa CUCTEMA YTUIM3ALUMU XBOCTOB, BKJIHOYAIOINAsl: CUCTEMY AJIs
HOJTyYeHUS] U3 XBOCTOB MPUTOHOTO K MITA0ETMPOBAHHUIO XBOCTOBOIO OCTaTKa B COOTBETCTBHHU C
CHCTEMOH HACTOSIEro N300peTeHHs; U HacoC, COEAMHEHHbIH MO TeKy4el Cpefe ¢ MOJIUTOHOM
IJIs1 3aXOPOHEHUsT M BBIIOJHEHHBIH C BO3MOKHOCTBIO TMEPEKAUMBAHUS MPUTOAHOIO K
TabeTMPOBAHUIO XBOCTOBOIO OCTATKA HA MOJIUTOH JAJISl 3aXOPOHEHHsI. AHAJIOTHYHBIM 00pa3oMm,
HacTosiee M300peTeHue MpeasiaraeT BO BTOPOM acCIeKTe, Cocod M CHCTEMY YTHIIM3ALUH
XBOCTOB, B KOTOPBIX YTHJIM3UPYEMBIH MPOAYKT MPEACTABIsIET COOOH 00€3BOKEHHBIH XBOCTOBOM
OCTaTOK BMECTO NMPHUTOJHOTO K MITAa0EeTUPOBAHUI0 XBOCTOBOTrO ocrarka. I1o cymecTBy, Moryr
UCTIONIB30BATBCS TOT JK€ CIOCO0 M CHCTEMa, YTO M B MEPBOM aCIEKTe, HO B KOTOPBIX paboune
YCJIOBUSI OTPETYIMPOBAHBI TAKUM 00pa30M, 4TOOBI OJy4aTh O0E3BOKEHHBIH XBOCTOBOW OCTATOK
BMECTO TNPUTOIHOTO K INTaOEIMPOBAHUIO XBOCTOBOro ocratka. Cieayer MMeTb BBUAY, YTO
00€3BOJKEHHBIE XBOCTOBBIE OCTATKH MOIYT OBITh 0OOJiee TEKYYHMMH, YeM MPHUTOAHBIA K
TaOETMPOBAHNIO XBOCTOBOW OCTAaTOK, M, COOTBETCTBEHHO, B OOJNBINEH CTENEHH MOINABATHCS
nepeKayke.

[00142] Ilepexauka MOXET YMEHBIIUTbH MEPEBAIKY MPHUTOJHOTO K IMITA0ENHPOBAHHIO
XBOCTOBOTO OCTaTKa OOOpPYIOBaHMEM ISl 3€MJITHBIX pabOT ANl COOPYKEHHs] YCTOWYHBOIO
mradens. Hampumep, mnpurogHeiii kK mTaOETUPOBAHUIO XBOCTOBOH OCTaTOK  MOXKET
NepeKaunBaTbCsl B MECTONOJIOKEHWE, TAe€ €ero IMpeanojaraercs JeNOHUPOBaTb B
XBOCTOXPAaHWJIMIIE. DTO MOXKET YIIPOCTUTh TPAHCIIOPTUPOBKY MPUTOJHOTO K INTAOEIUPOBAHUIO
XBOCTOBOTO OCTaTKa, KOTOPbIH OOBIYHO MEpPEeBO3AT TPY30BHKAMHU WM TPAHCIIOPTHPYIOT
KOHBeHepaMn Ha xBocroxpaHuimiie. CokpameHne OObEMOB MEPEeBAIKM MPUTOAHOTO K
mTabeIMPOBAHMIO XBOCTOBOTO OCTaTKa IyTEM IEPEKAdYKH €ro B JKeJaeMOe MECTOIOJIOKEHHE
MOJKET YIPOCTUTh TEXHUUECKOE OOCTYKUBAHUE U YIPABJICHHE XBOCTOXPAHMIHIIEM. DTO MOXKET
UMEeTb CONYTCTBYIOIIME BBITOABI JUISI  OKCIUTyaTALMOHHBIX  PAacXO/OB, CBSI3aHHBIX C
XBOCTOXPaHUJIUILEM.

[00143] TlomxonsmuM HACOCOM i TMEPEeKaYKHd MPUTOJHOTO K INTA0ETHMPOBAHHIO
XBOCTOBOTO OCTaTKa MOJKET ObITh MOPLIHEBOH HACOC NPSMOTO BBITECHEHHUs. B HEKOTOpPBIX
BAPHUAHTAX OCYIIECTBJICHUS MOAXOISAIINM HACOCOM MOXKET OBITh MOPIIHEBAss HACOCHAsI CHCTEMA
CO LIIHEKOBBIM ITUTATEJIEM.

[00144] TpyOompoBOn, UCMIONB3YEMBIH ISl COSUHEHUS] HACOCA C XBOCTOXPAHUJIHILEM,
MOJKET OBITh IO MEHBIIEeH Mepe TPyOOmpOBOIOM C YCIOBHBIM nuameTpoM He meHee 100 (100
Jly) nnst yMEHbLICHUS TPAAMEHTOB NABJICHUS M YBEIMYECHUS IPOIYCKHOH crmocoOHocTH. B
HEKOTOPBIX BapPHAHTaX OCYLIECTBICHHS MOXET HCIONb30BaThCS TPYOONPOBOA C YCIOBHBIM
nuamerpoMm 150 (150 Mly). B HeKoTOpBIX BapuUaHTaX OCYIIECTBJIEHUS MOKET HCIIOIb30BATHCS
TpyOompoBoa ¢ ychnoBHbIM nuamerpoM 250-500 (250-500 y). Pasmep BbIOpaHHO# TpyOBI
MOJKET 3aBUCETH OT KeJaeMON CKOPOCTHU MOTOKA U MOTEPb HA TPEHUE.

[00145] Cnocob oueHkn TOro, Kak MPUTrOAHBIN K MMTa0ETHPOBAHUIO XBOCTOBON OCTAaTOK



30

MOXeT OBITh IepeKadaH, 3aKIIYaeTcs B H3MEPEHHH IMpefesia TeKy4eCTH NPUTOJHOrO K
Ta0ETMPOBAHUIO  XBOCTOBOTO  OCTaTKa IIOCPEACTBOM  CTEHIOBOW  pPEOMETPHH  HIIH,
NPEATIOYTUTENBHO, TETIEBbIX TPYOHBIX MCIIBITAHHHA.

[00146] B HekoTOpbIX BapHaHTaxX OCYIIECTBJIEHUS] OHA WK OoJiee 10OaBOK MOTYT ObITh
n00aBJIeHbl B IPUTOJHBIN K MITa0ETMPOBAHHUIO XBOCTOBOH ocTaToK. Hanpumep, Monugpukatopsl
BSI3KOCTU MOTYT OBbITh NOOABJIEHbI K NMPUIOAHOMY K INTA0ETHMPOBAHHIO XBOCTOBOMY OCTATKY,
4yTOOBI OCTATOK MOT OBITH Jydile mepekadnBaeMbIM. Ilomxonsmue MoanpuKaTopbl BI3KOCTH
MOTYT BKJIFOYATh JINTHOCYJIb()OHATBI, TAKHE KaK COJIU JIUTHOCYJIb()OHOBOM KHUCJIOTBI, MEJIAMHH
W/WIM TIONMaMUHBL. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHs AOOaBJIEHHE JIMTHOCYIb(OHATA K
NPUTOAHOMY K INTaOEIMPOBAHUID XBOCTOBOMY OCTAaTKy MOJKET CHHM3HUTH Mpenei TEeKy4eCTH
NPUTOAHOTO K INTabeIMPOBAHUIO XBOCTOBOTO OCTaTka n0 62%, Hampumep, okosno 35-50%,
Harpumep, okojo 40%.

[00147] KonmuectBo nobaBku, n00aBiIsieMOHl B MPHUIOAHBIA K IMITA0ETHPOBAHHIO
XBOCTOBOW OCTAaTOK, MOJKET 3aBHCETh OT MPHUPObI 10OAaBKH. B BapuaHTax OCYINECTBIICHUS, e
nobaBka sBJIsSIETC MOIU(UKATOPOM BSI3KOCTH, KOJUYECTBO, N00ABIsIEeMOE B MPUTOAHBIN K
mTadeTMPOBAHHUIO XBOCTOBOH OCTaTOK, MOkeT cocTaBiisath 0,05-0,25% (Macc./macc.).

[00148] JlobGaBka MOXKET OBITH CMeIlaHAa C YaCTHYHO OOE3BOKEHHBIM HMKHUM
NPORYKTOM (IIPOAYKTAMH) U MaJIOBOAHBIM OCTATKOM, KOTAA OHM CMEIINBAIOTCA APYT C APYTrOM
IUIS TIOJTYYE€HHUS] IPUTOJHOTO K IITA0ENINPOBAHHIO XBOCTOBOT'O OCTAaTKA. B HEKOTOPBIX BapHaHTax
OCYIIECTBIIEHHsI A00aBKa MOXKET OBbITh CMEIIaHa C MAaJOBOIHBIM OCTAaTKOM HJIM YaCTUYHO
00€3BO’KEHHBIM HIKHMM TPOAYKTOM Ilepel TeM, KaK YacTHMYHO OOE3BOXKEHHBIN HIDKHHUIM
NpOAYKT (TPOAYKTHI) M MAaJIOBOAHBIM OCTAaTOK CMEMIMBAIOT IPYT C JAPYroM. B HeKoTOpbIX
BapUAHTAaX OCYIIECTBIIEHHs N00aBKa MOXKET ObITh CMEIlaHa ¢ MPHUTOAHBIM K MITaOeNnpOBAHUIO
XBOCTOBBIM OCTATKOM Ha OTJAEJIbHOW CTaJNH, MOCJE TOTO, KaK MPHUIOAHBIA K IITa0eIMPOBAHHIO
XBOCTOBOM OCTAaTOK ObLT 00pa3oBaH.

[00149] IIpuroaHbiii K ITAOETUPOBAHUIO XBOCTOBOM OCTATOK HACTOSIIErO H300pETEHHUSI
MOJKET UMETh XapaKTEPUCTHKH, KOTOPbIE NAIOT MPEUMYINECTBO MpU Nepekadke. BHe cBs3m ¢
KaKoOH-mu00 TeopHel, MOoNararT, YTO CIOCOO B COOTBETCTBHUU C HACTOSIIUM H300peTeHHEM
00€3BOJKMBAET XBOCTBI TAKHUM OOpPa3OM, YTO THIPATUPYIOIIMH CIIOW JIydlle COXPAHSEeTCs Ha
MOBEPXHOCTH YaCTHI] B ocTaTke. CUUTAETCS, UTO STOT THAPATUPYIOIIHUH CJIOH MPUBOANT K TOMY,
YTO MPHUTOIHBIA K MTAOENINPOBAHUIO XBOCTOBOH OCTATOK HACTOSIIETO M300PETEHHS SIBSIETCS B
OoJbIIe CTeNeHN MepeKaunBaeMbIM, Y€M OCTATOK, MOJYYEHHBIH PYTUMH CIIOCOOaMU.

[00150] BHe cBsi3u ¢ KakoW-1MOO TEOpHEH, MONararoT, YTO TUAPATHPYIOLIHH CIIOM
YaCTHUI] YBEJIMYUBAET IMOJIBIKHOCTh HACTHLl B ocTaTke. CUHMTaeTcs TakKe, YTO MPUTOAHBIN K
mTabEeTMPOBAHNIO XBOCTOBOW OCTATOK, TEKYIIMH MO TpyOe, MMeeT HEOIHOPOIHBIA MPOodUib
ckopoctu Onaromapst 3¢dexty TpeHus y creHkH TpyObl. COOTBETCTBEHHO, MPOUCXOAHT
YBEJIIMYEHHE CKOPOCTH MO HAMPABJIEHUIO K LEHTPY TPYObL, M 3TOT NPOQHIb CKOPOCTH, Kak
NOJIAraroT, MPUBOAUT K TOMY, YTO OoJyiee KPYIHbIE YaCTHIBI MUIPUPYIOT K LEHTPY IOTOKa
Mmarepuana B TpyOe. Cuuraercs, 4TO CyIIECTBYET COOTBETCTBYIOLIAsi MUrpauus Oojiee MEIKHUX

yacTull B 00JIaCTh, OMIKANIIYI0 K CTeHKe TPyOBbl, Onaronapsi ueMy CyinecTByeT Oobluasi AOJIs



31

Oornee Menkux ydacThll B oOnacty, Omrpkaiimeil k creHke TpyObl. CuUnTaeTcs, 4TO CYLIECTBYET
MEHbIIEe TPEHHE MEXAy CTEeHKOW TpyObl u Ooyiee MEIKMMH YacTHUI[AMH, TMO3TOMY IOCHE
NEepexXOAHOr0 Nepuoja B Hayale IepPeKadyKd MPUTrOAHBIA K IITa0eTUpPOBAHUIO XBOCTOBOH
OCTaTOK MOJKET CTaTh Oojiee IepeKkaunBaeMbIM. B HEKOTOPBIX BapHaHTaxX OCYILIECTBIICHHS
NPUTOIHBIN K ITAa0ETMPOBAHUIO XBOCTOBOI OCTATOK MOXKET OBITh TEKy4YMM NPOAYKTOM. BHe
CBSI3U C KaKOH-THOO Teopuei, MOJIararoT, YTO albTePHATUBHBIE TPOLIECCH, TAKHUE KaK MPOLECCHI,
KOTOpBIE HCIIONB3YIOT (MIIBTPALMIO, CTAJKHBAIOT YACTUIBI APYr C APyroM, Ojaromapst uemy
THIPATUPYIOIUN CJIOH yOaiseTcsi, 4TO MPUBOAMT K OOJbIIEMY MEXaHHMYECKOMY CLETUICHHIO
YaCTUI] MOCPEICTBOM YIUIOTHEHHSI U TPEHHS MEXKIY YaCTHIIAMU.

[00151] Kpome Toro, BHe CBS3HM C KaKOW-THOO TEOPHEH, MOJNArarT, YTO MPUCYTCTBUE
THIPATUPYIOLIErO CJIOST MOXKET IO3BOJIUTh MPUIOAHOMY K IITaOENIHPOBAHUIO XBOCTOBOMY
OCTaTKy MUMETh JIYYIIY KOHCOJUAALMUIO MOCIIE TSMOHUPOBAHMS HA MOJIUTOHE JUIS 3aXOPOHEHHS.
[Tocne nenoHNpPOBaHUS MPUTOJHOTO K MITA0ETMPOBAHUIO XBOCTOBOTO OCTATKA HA MOJIMTOHE IS
3aXOPOHEHUs] MOKET TNPOM3OHTH HEKOTOPOE HCCYLIEHHE MPHUIOJHOrO K INTabeIMpOBaHUIO
XBOCTOBOTO OCTaTKa B Pe3yJIbTaTe BO3JAEHCTBUS aTMOC(epbl HA TMOJUIOHE U 3aXOPOHEHHSL
Bre cBsi3u ¢ kKakoH-muOO TEopHel, MOoNaralT, 4TO KOIrJa BOAA HCMAPSIETCs M3 MPHUTOIHOTO K
mTabETMPOBAHNIO XBOCTOBOTO OCTATKA, KANMWIUIIPHOE AEWCTBUE BOIBI, OCTAMOINEHCS MEXITY
YaCTULAMH, TIPUTSTUBAET YaCTHULIBI IPYT K JPYTY.

[00152] Tlepekauka mPUrONHOrO K MMTAOETMPOBAHMIO XBOCTOBOTO OCTaTKa IIO
TpyOONpoOBOAY HA TOJHIOH JUIA 3aXOPOHEHHMs] MOXKET OOecreuuBaTh MPHUTOJHBIA K
mTabETMPOBAHNIO XBOCTOBOM OCTATOK C JKEIaeMbIMHM XapaKTePUCTUKaMHU MoBepxHOCTH. Kak
OTMEYaJIOCh BBIIIE, BHE CBS3U C KaKOW-JIMOO Teopuel, NoJjararoT, 4YTO MPUTOIHBIA K
ITa0ETMPOBAHNIO XBOCTOBOW OCTATOK, TEKYIIMH 1O TpyOe, MMeeT HEOJHOPOAHbIH mpoduib
ckopoctu Onaromapst 3pdexry TpeHus y CTeHKH TpyObl, MPHUBOAALIEMY K MHIpauuu Oojee
MEJIKMX YacTHll B 00jacTh, Omkailimyr0 K CTeHKe TpyObl, Onaromapsi 4yeMy CyLIeCTBYeT
Oonbast nonst Ooyee MENKUX 4acTUll B o0nacTH, Orokaiineii k crenke TpyOsl. Kak cnencrsue,
KOTJa TMPHUIOAHBIA K IMTAa0ETUPOBAHMIO XBOCTOBOM OCTATOK BBIBOAUTCS M3 TPyOONpOBOAA,
BHEIIHSS MOBEPXHOCTb MPHUTOJHOTO K IITA0ENUPOBAHHMIO XBOCTOBOTO MaTepuana OyaeT UMeThb
OOJBIIYIO IO OOJiee MEIKUX YaCTHII.

[00153] Kak oTmeuanochk Bblllle, [TOJIAratoT, YTO, KOrJa BOJa UCHapsieTcsl U3 MPUTOIHOTO
K ITaOEIMPOBAHUIO XBOCTOBOTO OCTATKA, KAMWJUIIPHOE NEHCTBUE BOJBI, OCTAIOINEHCS MEXIY
YaCTUI[AMH, TPUTATHBAET YaCTHIBI APYr K ApPyry. ITOCKOJBKY YacTHUIbI Ha MOBEPXHOCTH
NPUTOAHOTO K INTaOENIMPOBAHHIO XBOCTOBOTO OCTaTKa MOTYT ObITh Oojiee MENKMMH IOCHe
NepeKavyKy, YaCTHIBI MOTYT cobuparbcs BMecTe Oosee 3((EeKTHBHO MO Mepe UX CONMKEHUs,
YTO TPUBOIUT K MOBEPXHOCTH C TMOBBIEHHON KOHconmupanueil. Takum obpa3oM, MOBEPXHOCTh
IETIOHUPOBAHHOTO MPHUTOJHOIO K MTA0ETMPOBAHUIO XBOCTOBOI'O OCTATKa MOJKET OBITH OYEHBb
MPOYHON, B TOM CMBIC]IE, YTO OHa YyCTOWuYMBa K 3po3uu win nedopmanmu. Hampumep, sta
MOBEPXHOCTb MOXET ObITh 0Oo0jiee YCTOMUMBOH K SPO3MOHHOMY BO3JCHCTBHUIO BETpa W/WIH
apyrux (hakTOpOB OKpY’KaroIlel cpenabl, 4eM MPUTOAHBIH K ITa0ENTUPOBAHMIO XBOCTOBOH

OCTaTOK, IeTTIOHUPOBAHHBIN IPYTUMHU CIIOCOOAMU.
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[00154] B uenom, mo mepe TOro, Kak TpaHyJOMETPUYECKHI COCTaB MPUTOAHOTO K
mTabETMPOBAHNIO XBOCTOBOTO OCTaTka CTAaHOBUTCS Oojiee MENKHUM, YacTHLbI MOTYT
YIUIOTHATBCST Ooniee 3 (EeKTUBHO, MOCKOJIBKY OHM MPUTSATMBAIOTCSA APYT K APYry BO BpeMs
CYUIKH, YTO NMPUBOJUT K YCUJIEHHONW KOHCOJHUIALUH NOBEpXHOCTH. TakuM 00pa3oM, MpUTOAHbIH
K IITA0ENUPOBAHUIO XBOCTOBOH OCTATOK MOXKET MMETh NPEHMYIINECTBAa, OTMEYECHHBIE BbIIIE U
3aKJIFOYAIOIIHECS B TOM, YTO MTOBEPXHOCTh MOXKET ObITh OYE€Hb NMPOYHOM, U MOXKET ObITh Oonee
YCTOWYMBBIM K SPO3MOHHOMY BO3JEHCTBHIO BETpa W/MIM APYruX (AKTOPOB OKpPYKaroIlei
Cpeabl, YeM MPUTOAHBIA K IITaOeTMPOBAHUIO XBOCTOBOH OCTATOK, JEMOHHUPOBAHHBIN APYTHMH
criocobamu.

[00155] Ha ¢ur.2 moka3an BTOpOIH BapUAHT OCYLIECTBIEHHSI CHCTEMbI B COOTBETCTBHH C
HAcTOSIIMUM  u300peTeHneM. B 1aHHOM  BapuaHTe OCYLIECTBIEHHs ycTaHOBKa 10
TUJIPOLIMKIIOHHON cenapanuy BKJIrO4YaeT B ceOsi nBa moxoOsmoka 10a, 10b, kaskapiii U3 KOTOPBIX
comepxut rugponukiioH 11a, 11b.

[00156] XBocToBoii motok 13 momaercs B nepBblii ruapounksoH 1la u pasgensercs Ha
YaCTUYHO OOE3BOKEHHBbIM HWKHUH Tponykr l14a m Oorarelii BOmoH BepXHHMHA HpPORyKT 15a.
borateiii Bomoit BepxHHMI mpoaykT 15a manee momaercs B ruapoumkiioH 11b cnenyromero
nonbnoka 10b. B mamHoM ruppoumksone 11b Oorarelii Bomoil BepxHME mpoxykT 15a
paszensieTcss Ha 4YaCTUYHO OOE3BOKEHHbIN HWKHUN mponykT 14b m Gorartblii Bomoil BepXHUH
nponykt 15b.

[00157] Ilockombky BTOpOW rHApOLMKIOH 11b sBisgeTCs KOHEYHOH CTYIEHBIO
TMIPOLMKJIOHHON Cenapaluy JaHHOTO BapHaHTa OCYLIECTBJIEHMs, OOraTblii BOAOW BEpXHHI
nponykt 15b momaercs B umeHtpudyry 12, Takyroo Kak LEHTpU]yra O CIUIOLUIHBIM POTOPOM,
HeHTpUuyKHOH YCTAaHOBKM 16 U pasgensiercs Ha W3BJICUEHHBI BOAHBIA TOTOK 22 W
MaJIOBOAHBIN ocTaToK 17. H3BneueHHbId BOMHBIA MOTOK 22 MOXET OBITh HAIMpPaBJIEH IO
TpyOompoBoay 00paTHO K omepanuu A0ObMH, B KOTOPOH OOpa3sOBBIBAJIMCH XBOCTBI, IS
MOBTOPHOT'O UCIIOJIb30BAHUS.

[00158] ManoBonHbIid OCTaTOK 17 U Y4aCTHYHO OOE3BOJKEHHBIH HMKHHMN MPOAYKT 14a,
14b xaxnoii CTyneH! THAPOLMKIOHHON Cernapanuy CMEIINBAIOTCS APYT € APYTOM MOCPEICTBOM
cmecutensi 18 s MONydeHHWs] TPUTOJHOTO K MTAOETUPOBAHMIO XBOCTOBOTO OCTAaTKa.
[TpuronHelii K IMTa0ETUPOBAHUIO XBOCTOBOW OCTAaTOK 3aT€M IEPEKAUYHMBAETCS IOCPENCTBOM
MOPIIHEBOrO Hacoca 19 mpsAMOro BbITECHEHHMs B BuAe MOTOKa 20 MNOPUTOAHOTO K
mTabeTMPOBAHUIO XBOCTOBOTO OCTATKA B XBOCTOX paHmiHLIe 21.

[00159] B xauecTBe [OMOJHUTENBbHOW WIIIOCTPALMU MOJYYEHHUS TMPUTOAHOIO K
TabETMPOBAHUIO XBOCTOBOTO OCTATKA, €CIIH:

JaCTUYHO OOE3BOXKEHHBbIM HWKHUH mponykT l4a mepBoro runpporukioHa 1la umeer
conepxaHue TBepAbIx BemecTts 75-80 wMacc.% wu cocraBmser 65% mpuromgHoro K
mTabeTMPOBAHUIO XBOCTOBOTO OCTATKA,

JaCTUYHO O0€3BOKEHHBIM HIDKHUI mponykT 14b Broporo rupporukiona 11b umeer
conepkaHue TBepAbIXx Bewects 75 wmacc.% wu  cocraBnsger 15-20% mpuromHoro K

I_HTa6eJ'II/IpOBaHI/I}0 XBOCTOBOI'O OCTaTKa, U
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MaJIOBOAHBIN ocTaTok 17 u3 nentpudyru 12 nmeer copepkaHue TBEpAbIX BemecTs 85-90
macc.% u cocrapiisieT 15-20% npuromHoro K mtabeTnpoBaHUI0 XBOCTOBOTO OCTAaTKA,

- TNPUTOAHBIA K INTAOETMPOBAHUIO XBOCTOBOW OCTaTOK OyIeT HMETh COAepKaHue
TBEpbIX BewmecTs 75,75-81,25 macc.%.

[00160] Kak ormeuanoch BbIlLIE, OJHA TOJBKO T'MIAPOLMKIOHHAS Cemapalys MOXKET He
obecrieunBaTh aneKBaTHOTO O0E3BOKMBAHMSA XBOCTOB JJIsI IOJYYEHHs MPUTOTHOTO K
mTabeMpOBaHMIO XBOCTOBOrOo ocrtarka. COOTBETCTBEHHO, B cmocoOe H300peTeHHs MOXKeT
UCTIOJIb30BAThCS pasfiefieHre Ha LEeHTpUdyre s MOJNy4YeHHs MajJOBOJHOIO OCTaTka ¢ OoJjee
HU3KUM COZIEP KaHUEM BOJIbL, YeM IIeJIEBOE BJIArOCOMEPKAHHE MPUTOAHOTO K ITa0eTHPOBAHHUIO
XBOCTOBOTO OCTaTKa. MaJIOBOJHBI OCTATOK MOXKET 3aTeM ObITb OOBenUHEH C (KaXKIIbIM)
YaCTUYHO OOE3BOKEHHBIM HIKHHM MPOAYKTOM THIPOLMUKJIOHHOH Cenapauyy JJisl TOJTy4eHUs
NPUTOAHOTO K INTa0ENMPOBAHHMIO XBOCTOBOI'O OCTATKA C JKEJIAEMbIM COACPIKAHUEM TBEPIbIX
BELIECTB.

[00161] Ha ¢ur.3 moka3aH TpeTHii BApHAHT OCYLIECTBICHUSI CUCTEMbI B COOTBETCTBHU C
HAacTOSIMUM  u300pereHneM. B 1aHHOM BapuaHTe OCYLIECTBICHUs ycTaHoBKa 10
TUJIPOLIMKIIOHHON cenapanuy BKIFO4YaeT B ceOst nBa moxoOsmoka 10a, 10b, kaskmapiidi U3 KOTOPBIX
comepxut rugponukiioH 11a, 11b.

[00162] XBocToBoii notok 13 momaercs B mepBbli ruapouukioH 1la u pasgensercs Ha
JaCTUYHO 00€3BOXKEHHBIN HIKHUN NPOnyKT 14a u OoraTelil BOJOW BepxHUM npoaykT 15a. Yacts
YaCTUYHO OOE3BOKEHHOrO HIDKHEro mponykra l4a moxer ObITb cCOOpaHa B BHUIE CHIIBHO
o0e3Bo’keHHOro Tmpoaykra 14a’. 3OTor cuiabHO 00€3BOXKEHHBIH MponykT 14a’ MoskeT
HCIIOJIb30BAThCS Ul CTPOMTENBbCTBA HAchIMU 23 XBocToxpaHwnuima. KomndyecTBo 4acTU4YHO
00€3BOKEHHOT'0 HIKHETO MpoaykTa 14a, coOpaHHOrO B BUIE€ CHIIBHO O0€3BOYKEHHOT'O MPOAYKTA
14a’, MOXHO peryJupoBaTh MPU HUCIOJB30BAHUU B 3aBUCHMOCTH OT TpeOoBaHMH mpouecca. B
YETBEPTOM BapHAHTE OCYLIECTBIICHHS, TIOKA3aHHOM Ha (ur.4, BeCb HIXKHUN MPOAYKT U3 EPBOIO
ruaporrkiona 1la coOupaercss B BHIOE CHJIBHO OOE3BOJKEHHOrO MpoaykTa l14a’, a He
O0BEUHSIETCS C PYTUMHU TEXHOJIOTMYECKUMH TOTOKAMU.

[00163] Borateiii Bomoit BepxHUH mpoaykT 15a nanee momaercs B TUAPOLUKIIOH 11b
cnenyromero monosoka 10b. B mannom ruppouukione 11b OoraTeiii Bogoi BepXHUN MPOAYKT
15a paznensercst Ha YaCTUYHO OOE3BOKEHHBIN HIDKHHN MPORyKT 14b u GoraTeiii BOJOH BEpXHUI
nponykt 15b.

[00164] Tlockombky BTOpPOM THUAPOUMKIOH 11b sABNAETCS KOHEYHOW CTYIEHBIO
THJIPOLIMKIIOHHON Cemapaluyd JaHHOTO BapUaHTa OCYIIECTBIIEHUS, OOraThlii BOAOW BEPXHHIM
nponykt 15b momaercss B meHtpudyry 12, Takyro Kak HEHTPUQYra CO CIUIOLIHBIM POTOPOM,
HeHTpUu(yKHOH yCTAaHOBKM 16 W pasmensiercs Ha W3BJICYCHHBIM BOIHBIA TOTOK 22 W
MaJIOBOAHBIN ocTaTok 17. 3BneueHHBII BOAHBIH MOTOK 22 MOXeT OBITP HAamNpaBiIeH II0
TpyOonpoBoay oOpaTHO K omepauuu A00BMH, B KOTOPOH 0Opa3oOBBIBAIMCH XBOCTBI, MAJIS
MOBTOPHOT'O UCIOJIb30BAHUS.

[00165] Manosogubelii ocraTok 17 M oOCTajgbHAasT 4YacTb YaCTUYHO OOE3BOKEHHOIO

HIDKHEro npoxaykra 14a, 14b kaxmoil CcTynmeHM TMAPOLMKIIOHHOW cemapanuu (T.€. 4acTb, HE
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coOpaHHast B BHIE CHJIBHO O0€3BOXKEHHOro Ipoaykra 14a’) cMemmBaroTCs OPYyr € APYroM
NOCPENCTBOM cMecHuTeNst 18 1iIsi mOoJydeHuss NMPUrogHOro K ITabeIMpOBaHUIO XBOCTOBOTO
ocraTka. B ueTBepTOM BapuaHTe OCYIIECTBJICHUS, IOKa3aHHOM Ha (pUr.4, MAJOBOAHBIA OCTATOK
17 n gacTu4HO OOE3BOKEHHBIM HIKHMN MPOAYKT 14b KOHEYHOH T'MAPOLMKIOHHON cenapaiuu
CMEIINBAIOTCS APYT € APYrOM IOCPEACTBOM CMecuTens 18 nis mosydeHus NPUrOAHOrO K
mTabeMPOBAHUIO XBOCTOBOIO OCTaTKa. IIpuroaHelii K mTabeIrMpoOBaHHIO XBOCTOBOH OCTaTOK
3aTeM MepeKaynBaeTcs IMOCPEACTBOM MOPLIHEBOTO Hacoca 19 mpsiMOro BBITECHEHMs B BHJE
notoka 20 MPUroAHOrO K MTA0EINPOBAHHIO XBOCTOBOTO OCTaTKA B XBOCTOXpaHuuIe 21.

[00166] XBoctoxpanumwmine 21 i MPUTOMHBIX K IMTA0ETUPOBAHUID XBOCTOB MOKET
OBITh OKPYXKEHO HACHIISIMH 23, 0Opa30BaHHBIMU C WCIOJB30BAHUEM CHIIBHO OOE3BOKEHHOTO
npoaykra 14a’.

[00167] B nopyrux BapuaHTax OCyIIeCTBIeHUs pabOTy BTOpOro ruapouukioHa 11b wu
ueHTpupyru 12 MOXKHO peryjupoBaTh TaKUM OOpa3oM, 4TOObI mMoyydajcs Oojiee TeKyduid
NPOAYKT, 4YeM TPUTOAHBIA K IITaOEIMPOBAHMIO XBOCTOBOH OCTaTOK. B Takmx BapmaHTax
OCYIIECTBIIEHHsI COAEPIKaHWE BOIbI B OCTaTKe OyAeT BhIlIE, YeM B MPHUTOOHOM K
ITa0eTMPOBAHUIO XBOCTOBOM OCTAaTKe. ITOT Oojiee TeKy4Hil MPOAYKT MOXKET ObITh DOJiee JIETKO
NepeKayrBaeMbIM, TaK YTO €r0 MOXHO JIETKO YTHJIM3UPOBATh B JaMO€ XBOCTOXPAHMJIHINA,
HAampuMep, B XBOCTOXPAHWJIMILE, OKPY)KEHHOM HachisiMH 23, 0Opa3oBaHHBIMH C
HCTIOJIB30BAHUEM CHIIBHO 00€3BOKEHHOTO mponykTa 14a’.

[00168] BapuaHnTbl OCylLIeCTBIEHHUS, B KOTOPbIX TEKY4YHIl MPOAYKT MOJY4YarOT BMECTO
NPUTOAHOTO K  INTAa0ETMpPOBAHUIO  XBOCTOBOTO — OCTAaTKa, MOTYT BC€ K€  OBIThb
NPEANOYTUTENbHBIMU. B Takux BapuaHTax OCYILECTBJECHMsI BCE €LIE€ MOXKET MPOUCXOAMTH
U3BJICYEHHUE BOABI U3 XBOCTOB. IIpOAyKT, yTUIU3UPOBAHHBIN B XBOCTOXPAHUJIMILE, MOKET UMETh
Oosee BBICOKOE CONIEP’KAHHUE TBEPHAbIX BEINECTB, YeM MCXOAHBbIE XBOCTbL. COOTBETCTBEHHO,
00bEM XPaHUMBIX XBOCTOBBIX OCTAaTKOB MOXKET OBbITb YMEHBILIEH MO0 CPABHEHHIO C UCXOAHBIMU
XBOCTaMH.

Lpumep 1

[00169] TIpumep HacTosiliero H300pETEHHs OMUCAH CO CChUIKOW Ha (ur.S. B stom
npuMepe MOTOK XBOCTOB 13 CO CBOWMCTBaMH, MOKAa3aHHBIMU B TaOjuie 1, momaercst B MepBbIi
CMECUTENbHBIN pe3epByap 24.

[00170] Tabmuua 1 - CsoiicTBa XBOCTOB 13

CBoiicTBO

Teepabie BeecTsa (T/4) 50
Bona (1/4) 93
Cycnensus (M /1) 111
Konuenrpanus TBepabix Bemects (%o Mac./mac.) 35
OTHOCHUTENBHAS TUNIOTHOCTD (r/CM3) 1,283
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[00171] TunwuuHBII MHHEPAJIOTMYECKHUH COCTaB XBOCTOB 13 mpuBeneH B Tabmuie 2

HUKE.
[00172] Tabnuua 2 - MuHepanornueckuii CocTaB XBOCTOB 13
Munepan HopmuposanHoe pacnipenenesue
Bcero
XaabKOMUPUT 0,14
Bbopuur 0,02
XaJIbKOLIUT 0,00
Kosemmur 0,00
TenHaHTUT/DHAPTHUT 0,01
Kynput/CamoponHast Mmenb 0,00
IMupur 0,49
Oxkcunbl xenesa 1,18
KBapn 19,4
ITonesnle mmaTol 50,0
Xnopur 11,1
MyckoBuUT 4,85
ITupokcen/ Ampudon 1,00
OnunoT 1,39
Kanbiur 3,56
Buotut/®noronur 341
Cden (Turanur) 1,52
Arnarur 0,85
AHKepuT 0,34
Kaomuuut 0,24
droopur 0,06
Hpyrue 0,43
Bcero 100

[00173] XBocThl 13 mepekaymBarOTCsl MOCPEACTBOM Hacoca Py B mepsbiii mogdsok 10a
TUAPOLMKIIOHHON Cenapalyy, COAEpKallui MO MEHbIIEeH Mepe OAWH TMIPOLMKIIOH Cavex®
150CVX. B nepeom monbnoke 10a rUIpOLUKIOHHON cemapaniy XBOCThI 13 pa3memnsiroTcst Ha
YaCTHYHO 00€3BOKEHHBIN HIKHUN NMPOAYKT 14a u GoraTeiii BOMOH BepXHUM MPOAyKT 15a.

[00174] BxomgHoe maBieHue momauu coctapisger okoiao 1000-1100 klla, u u3BnedeHue
TBEPABIX BEIIECTB B YAaCTHYHO OOE3BOKEHHBbIM HIDKHUH mponykt l14a cocraBisier 60%.
CaoiicTBa 4acTHUHO 00€3BO’KEHHOTO HIDKHETO MpoAyKTa 14a moka3ansl B Tabmule 3 HUXKE.

[00175] Tabnuua 3 - CBoiicTBa 4acTHYHO 00€3BOKEHHOTO HMYKHETo NpoaykTa 14a
CaoiicTBO

Teepable BemecTna (T/4) 30
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Bona (1/4) 8
Cycnenzus (M /1) 19
Konuenrpanus TBepabix Bemects (%o Mac./mac.) 80
OTHOCHUTENbHAS UIOTHOCTB (I/CM”) 2,019

[00176] CsoiictBa Ooraroro BOAOH BepxHEro mnpoxykra 15a mokasanel B Tabiuue 4
HMXKE.

[00177] Tabnuua 4 - CBoiicTBa 60raToro BO#OI BepXHero npoaykra 15a
CsoiicTBO

Teepabie BemecTsa (T/4) 20
Bona (1/4) 85
Cycnensust (M /1) 93
KoHnuenTpanus TBepabix Bemects (%o Mac./mac.) 19
OTHOCHUTENBHAS IUNIOTHOCTD (F/CM3) 1,136

[00178] Ha ¢ur.6 mnoka3zaHO H3MEHEHHE TPaHYJOMETPUYECKOrO COCTaBa MEXKIY
HCXOJIHBIMHU XBOCTaMH 13, 9acTHUHO 00€3BOKEHHBIM HIDKHUM NMPOAYKTOM 14a 1 6GoraTtbM BOOM
BEPXHHUM MPOAYKTOM 15a. MOXXHO BUAETH, YTO YaCTHYHO O0E€3BOKEHHBIN HIDKHUI NPOayKT 14a
uMmeeT OoJiee KPYIHBIA IPaHyJIOMETPHUECKUN COCTaB, B TO BpeMsl Kak OOraTblii BOIOW BEPXHUIA
nponykT 15a umeer Oonee MenKuil rpaHyJIOMETPUIECKHH COCTaB, YeM XBOCTHI 13.

[00179] Borateiii BOmOW BepXHUN NHPOAYKT 15a mnepekaunBaeTcs B CMECHTEJbHBIHI
pesepByap 24’ u 3aTeM MepeKayrBaeTcsi MOCPEACTBOM Hacoca P, BO BTopol (u mociemHwuii)
non6sok 10b ruppounkiIoHHON cenapaiun. Bropoit moadnok 10b ruapOLMKIOHHON cenapauu
COAEPKUT MO MEHbIIEN Mepe OIAUH TMAPOLMKIOH Cavex® 100CVX. Bo BTOpOM moadiioke 10a
THIPOLMKJIOHHON cenaparu OOraThlii BOJOW BEPXHHUI MPOAYKT 15a pasnmensercs: Ha 4aCTHYHO
00€3BOJKEHHBIH HIKHHHA MPOoayKT 14b u 6oraTeiii BOnoi BepxHUil mpoaykT 15b.

[00180] BxomHoe naBneHue momauu ayis BToporo moadioka 10b rumponuKIOHHOMH
cenapauuu cocrasisier okono 1000-1100 xIla, u u3BNeUYeHHe TBEPAbIX BELIECTB B YACTHUYHO
00e3BOKeHHBIH HIKHUNA TpoAyKT 14b cocraBmser 20%. CBoiicTBa 4acTHYHO OOE3BOKEHHOTO
HIDKHETO npoaykTa 14b mokasansl B TaOJHLE 5 HIDKE.

[00181] Tabmuua S - CBoiicTBa 4aCTHUHO 00€3BOKEHHOTO HI)KHETO mpoaykTa 14b

CaoiicTBO
Teepabie BemecTna (T/4) 4
Bona (1/4) 1

Cycrensust (M /1) 3
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KoHnuenTpauus TBepabix Bemects (%o Mac./mac.) 74

OTHOCHUTENBHAS TUIOTHOCTD (F/CMj) 1,876

[00182] CsoiicTBa Goraroro BOmOHW BepxHero mpoxaykra 15b mokaszanbl B Tabnuie 6
HIDKE.

[00183] Tabnuma 6 - CBoiicTBa Ooraroro Bojoi BepxHero npoaykra 15b
CsoiicTBO

Teepabie BemecTsa (T/4) 16
Bona (1/4) 84
Cycnensust (M /1) 90
KoHuenTpanus TBepabix Bemects (%o Mac./mac.) 16
OTHOCHUTENBHAS IUNIOTHOCTD (F/CM3) 1,112

[00184] Ha ¢ur.7 noka3aHo U3MEHEHUE IPaHyJIOMETPUIECKOTO COCTaBa MEKIY OOraThiM
BOJIOHN BEPXHUM MPOAYKTOM 15a, 4aCTHUHO 00€3BOKEHHBIM HIDKHUM MPOAYKTOM 14b 1 Gorateim
BOIOH BEpXHUM MPOAYKTOM 15b. MOXHO BHAETh, YTO HACTUYHO OOE3BOKEHHBIN HIDKHUIMA
nponykT 14b mmeer Oosee KpyMHBIN IpaHyJIOMETPUYECKUN COCTAB, B TO BpeMsl Kak OOrarbli
BOZIOM BEpXHMH MPOAYKT 15a mmMeeT Oojee MENKUil rpaHyIOMETPHUYECKUIT COCTaB, Y€M OOraThlil
BOZIOM BEpXHUM MPOAYKT 15a.

[00185] Borateiit Bogol BepxHMi mpoaykT 15b nomaercs B nentpudyry 12. B nannom
npumepe uentpugyra 12 npexacrasiser coboit SO1 neHTpudyry co CIUIOIIHBIM POTOPOM
npousBoncTBa Andritz. Llentpudyra 12 pabotaeT mpu MakCHMajbHOH CKOPOCTH BpaleHHsI
pOTOpa ¥ MUHUMAJIBHOW CKOpOCTH LIHEKa. boraTelil Bomol BepxHUH npoaykT 15b pasnensiercs
Ha W3BJICUEHHBIN BOAHBIN MOTOK 22 U MaJIOBOAHBIN OCTaTOK 17.

[00186] Oxono 99,94% TBepHabIX BEINECTB HM3BJIEKAETCS B MAJIOBOIHBIN OCTATOK 17.
CaoiicTBa MaslOBOAHOTO OcTaTKa 17 mokaszaHbl B TaOHIe 7 HUXKE.

[00187] Tabmuua 7 - CBoiicTBa MaJIOBOIHOIO ocTtaTka 17

CBoiicTBO

Teepable BemecTsa (T/4) 16
Bona (1/4) 6
Cycrensus (M /1) 12
KoHuenTpanus TBepabix Bemects (%o Mac./mac.) 74
OTHOCHUTENBHAS IUNIOTHOCTD (F/CM3) 1,876

[00188] CroiicTBa U3BIEYEHHOTO BOAHOIO MOTOKA 22 MMOKA3aHbI B TAOIMIIE 8 HIDKE.

[00189] Tabmuma 8 - CBoiicTBa M3BJIEUEHHOIO BOJHOTO ITOTOKA 22
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CaoiicTBO

Teepable BemecTna (T/49) 0,05
Bona (1/4) 78
Cycnenzus (M /1) 78
Konuenrpauus tBepasix Bemects (% mac./mac.) 0,06
OTHOCHTEJIbHAS IIOTHOCTH (I/CM’) 1,000

[00190] Ha ¢ur.8 noka3aHo u3MeHeHUe IPaHyJIOMETPUIECKOTO COCTaBa MEKIY OOraThiM
BOJIOM BEPXHUM NPOAYKTOM 15a, W ManoBOoAHBIM oOcCTaTkoM 17. MOXHO BUIEThb, YTO
HaOJIF01a€TCs JINIIb HE3HAYUTEIBHOE N3MEHEHHE B U3MEPEHHOM I'PaHYJIOMETPUIECKOM COCTABE,
OTpa’Karollee, YTO MOJABJIIOIEee OONBIIMHCTBO TBEPABIX BEIIECTB U3 OOraToro BOJIOH BEPXHETO
npoaykra 15a n3Bnekaercss B MaJOBOIHBIN OCTATOK 17.

[00191] H3BnedeHHslli BOAHBIA MOTOK 22 HampasiseTcs B pesepByap 25 s
TEXHOJIOTHYECKOH BOJBI TMEPE]] HAIPABICHUEM IO TPYOOIpOBOYy OOpaTHO K ONeparnyy 100bYH,
B KOTOPOi1 00pa30BBIBAIMCH XBOCTBI, AJISl IOBTOPHOT'O MCIIOJIB30BAHMS, TOCPEACTBOM Hacoca Ps.

[00192] ManoBonHbIi OcTaToK 17 U Y4aCTHYHO OOE3BOJKEHHBIH HIDKHUN MPOAYKT 14a,
14b kaxxmoii CTyneHn THAPOLUKIOHHON Cenapaluy CMEIIUBAIOTCS IPYT C IPYTOM IMOCPEICTBOM
cmecutenss 18 g monmydeHHWs] NPUTOAHOTO K MTAOETUPOBAHMIO XBOCTOBOI'O OCTAaTKa.
IIpuronHenii K MMTA0ETUPOBAHUIO XBOCTOBOH OCTATOK 3aTE€M IEPEKAUYMBAETCS IOCPENCTBOM
MOPIIHEBOrO Hacoca 19 mpsAMoro BbITECHEHUMs B BuAe MOTOKa 20 MNPUTOOHOTO K
ITaOETMPOBAHUIO XBOCTOBOI'O OCTATKA B XBOCTOXPAHUJIMIIE (HE MTOKA3aHO).

[00193] CgotiicTBa MPUTOTHOTO K IITA0STUPOBAHHMIO XBOCTOBOTO OCTaTKa 20 MOKa3aHbI B
Tabmuue 9 Huxe.

[00194] Tabnuua 9 - CeoticTBa MoToka 20 MPUTOAHOTO K MTA0ETUPOBAHUID XBOCTOBOI'O

OCTaTKa
CBoiicTBO
Teepable BemecTa (T/4) 50
Bona (1/4) 15
Cycnensust (M /1) 33
KoHuenTpanus TBepabix Bemects (%o Mac./mac.) 77,5
OTHOCHUTENBHAS IUNIOTHOCTD (F/CM3) 1,957

[00195] Ha ¢ur.9 moxasaH BO3MOXKHBIM [UANa30H TPAHYJIOMETPUYECKOrO COCTaBa,
KOTOPBI MOXeT OBbIThb MPOJEMOHCTPUPOBAH MOTOKOM 20 NPUTOAHOTO K IITAOENHPOBAHHIO
XBOCTOBOI'O OCTaTKa, B 3aBUCUMOCTU OT COOTHOLIEHUN MAaJOBOJHOIO OCTaTka 17 W 4aCTUYHO

00€3BOJKEHHBIX HIDKHUX INpOAyKTOB 14a, 14b. BepxHss rpaHuma auana3soHa IPeNCTaBISET
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co0OM rpaHyJIOMETPHUYECKUH COCTaB MAJIOBOIHOTO OCTaTKa 17, B TO BpeMs KaK HIDKHSS TPaHULA
NpeAcCTaBIsieT COOOH TIpaHyJOMETPUYECKHH COCTaB YaCTUYHO OO€3BOXKEHHOT'O HIDKHETO
npoaykra 14a nepBoi CTyNEeHU rUAPOLUKIOHHON Cenapanym.

[00196] Ha ¢ur.10 mnoka3zaHo, Kak H3MEHSETCS OSTOT BO3MOXHBIA JHANa30H
I'PaHyJIOMETPUUECKOrO0 COCTaBa, €CJIM BapMaHT OCYLIECTBJIEHMs, IOKa3aHHbIM Ha ¢ur.5,
Moau(UIMPOBaH Uit cOopa BCEX YaCTUYHO OOE3BOJKEHHBIX HIDKHUX IMPOAYKTOB 14a B BUAE
CHJIBHO O00€3BOXKEHHOrO MpPOAYKTa. TO ecTh, €CIM BapHaHT OCYLIECTBIEHHs Ha ¢ur.S
MOIU(UIMPOBAH JJIsi TPUBEACHUS €ro B COOTBETCTBHE C BapHAHTOM OCYIIECTBJICHUS,
NOKa3aHHbIM Ha (ur.4, Tak, 4ToOBl YAaCTUYHO OOE3BOKEHHbIE HWKHHUE NPOAYKTHI 14a He
O0BETUHSUTUCH C MAJIOBOAHBIM OCTAaTKOM 17 M 4aCTHYHO OOE3BOKEHHBIM HIKHHM MPOAYKTOM
14b. BmecTo 3TOro NPUTOAHBIA K INTAOENIUPOBAHHIO XBOCTOBOM OCTaTOK IOJYYArOT U3
MaJIOBOZHOTO OCTaTka 17 W 4acTUYHO OOE3BOKEHHOTO HWKHEro mponykra 14b. Bepxwasis
rpaHMLia JUara3oHa MPEACTaBisieT cOO0H IpaHyJOMETPUYECKUN COCTAB MaJIOBOIHOTO OCTAaTKa
17, B TO BpeMsl Kak HIDKHSS TpaHUIA TNPEACTaBIsieT COOOH TIpaHyJOMETPUYECKHH COCTaB
YaCTUYHO OOE€3BOJKEHHOIO HIDKHEro mponykra 14b  Bropoit (M mocnenHeil) cCTymneHH
TUAPOLMKIIOHHON CEeMapaLny.

Ipumep 2

[00197] Jlns oueHKM BIAMSIHUS MHXKEKTHPOBAHMS BO3[yXa HAa KOHLIEHTPALMIO TBEPIbIX
BEIIECTB B HIDKHEM [MPOAYKTE THUAPOLMKIOHA OBUIM TPOBEAECHbI 3KCHEPUMEHTHI C
UCTIOJIb30BAHUEM THAPOLMKIIOHA Cavex® 150CVX, paboTaromero Mpu BXOMHOM JIaBJICHUH
nogaun 750 klla. XBOCTBL, HMCHOJNB30BAHHBIE B 3TUX OKCIHEPUMEHTAX, HUMEKT TOT XK€
MUHEPAJIOTHYECKHI COCTaB, YTO M B TaOjuIe 2, KOHLEHTPALMIO0 TBEPIAbIX BewecTB 35%
Mac./Mac. 1 OTHOCHUTEJBbHYIO IJIOTHOCTD 1,283 r/em’. Bo3ayx MHXKEKTUPOBAJIM B IIOTOK XBOCTOB
CO CKOpOCTBIO 18 M a, Bo3ayx HMHXEKTHPOBAJIM Tepel BXOAHbIM (pJIaHLIEM T'HIPOLMUKIIOHA,
IIOCPEICTBOM BO3AYIIHOTO KOJIbL[A MO mepudepur HarHeTaTeIbHOW TPyObl C MHOXKECTBOM
OTBEPCTUH, MPOXOMALIMX 4Yepe3 CTEeHKY TpyObl. BimsHue WHKEKTUPOBaHHs BO3AyXa TpPHU
Pa3JIMYHBIX CKOPOCTSIX TIOTOKA XBOCTOB TmoOKa3aHo Ha ¢ur.l1l. MoxHO BUAETh, HYTO
UCIIOJIB30BAHUE BO3/1yXa aCCOLMMPOBAHO C TOBBIIIEHUEM KOHLEHTPALUU TBEPIbIX BEIIECTB B
MOTOKE HIDKHEro ImpoaykTa. B monosHeHue k 3TOMY, KOHLEHTpaLUs TBEPAbIX YACTHUL] B ITOTOKE
HIDKHETO MPOAYKTa TAK)KE YBEJINUMBAETCS C YBEJIMYEHHEM CKOPOCTH NOTOKA XBOCTOB.

[00198] Cchuika B JAaHHOM OMHMCAHUU HA KAKYHO-JIMOO MPEAIIECTBYIOIIYIO MyOIHKALIUEO
(vwu MHGOPMALIHIO, TTOJYYEHHYIO U3 Hee), UITH JII000U Ipyroll MaTepua, KOTOPbId U3BECTEH, He
SIBJIIETCS U HE TOJDKHA CUUTATHCS MMOATBEPKACHUEM HITH MPU3HAHUEM, HUTH KaKOH-1100 popmoit
NPEATIONOKEHUS TOTO, YTO MpEeAIIecTByromas myonukanus (Win uHpOopManus, moTydyeHHas U3
Hee) WJIN W3BECTHBI MaTepuas oOpasyer 4acTb OOILIEM3BECTHBIX CBENCHWH B TOW OOJNACTH
TEXHHUKH, K KOTOPOH OTHOCHUTCSI HACTOSALIEE OMUCAHUE.

[00199] Bo Bcem omucaHuU U B MOCHENYIOIINX MyHKTaX (OpMyJbl H300PETEHHs, €CIU
KOHTEKCT H€ IMpPeNyCMaTPUBAET HMHOIO, CJIOBO «COAEpKaTb» M €ro BapHUaHTbl, TaKHe Kak
«CONEPXKUT» M «coAepKamuily, OyAayT IOHMMATbCS Kak IOAPA3yMEBAIOLINE BKIOUEHUE

YKa3aHHOTO LEJOTO 4YuCjia WK CTaAuU, WKW TPYINIbl LHEJIbIX YUCET HUIIN CT&I[H?I, HO HE€ KakK
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UCKJIFOYEHHE JIFOOOro IPyroro LEeJoro YHC/A WU CTaauH, WJIM TPYMIbl LENbIX YUCEN WIH
CcTaaui.

[00200] B nanHOM HOKYMEHTE BapUaHThI OCYIIECTBIEHHUS ObLTH OMUCAHBI CO CCHIIIKOM Ha
npuiaraemble  4yeprexkd. OIHAKO HEKOTOpble MOAM(DHKAIMM  OMUCAHHBIX  BAPUAHTOB
OCYIIECTBIIEHHS] MOTYT OBbITh CHeNaHbl 0e3 OTKJIIOHEHUS OT CYIIHOCTH M O0beMa OMHCAHHBIX

BapUAHTOB OCYLIECTBJICHHS, KaK ONICAHO B IpuiaraeMoii popmyie nusoopereHus.
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D®OPMYJIA U3OBPETEHUS

1. Cnoco0 mony4deHHs TNPUrOJHOrO K IMTAOETMPOBAHUIO XBOCTOBOIO OCTAaTKa,
BKJIFOUAIOLIH B ce0sI 3Tarbl, HA KOTOPBIX:

NOJBEPraloT XBOCTHI T'MIPOLMKIOHHON cemapanuyl ¢ LENbl0 MOJy4YEeHUs OJHOIO WU
Oonee 4acTMYHO OOE3BOXKEHHBIX HIDKHHMX MPOAYKTOB M KOHEYHOro OOraTtoro BOIOH BEPXHEro
NPONYKTA;

pas;mensroT  KOHEeuHbIi  Oorarelii  BOAOH  BEPXHUIl  NPOAYKT  IMOCPEACTBOM
HeHTPU(YTUPOBAHUS HA U3BJICUSHHBIN BOAHBIN MOTOK M MAJIOBOAHBIN OCTATOK; U

CMELIMBAIOT MAJIOBOJAHBIA OCTATOK W IO MEHbIIEH Mepe 4YacTb OJHOrO WU OoJjee
YaCTUYHO O0E3BOKEHHOTO HHUYKHETO MPONYKTA JUIsl TIOJIYYEHUS] IPUTOAHOTO K IITA0STUPOBAHHIO
XBOCTOBOTO OCTaTKa.

2. Criocob 1o 1.1, B KOTOPOM:

THIPOLMKJIOHHAS Cerapalysi UMeeT MHOKECTBO CTYIeHeH T'UIPOLIMKIOHHON CenaparyH,
BKJIFOYAIOLIINX TIEPBYIO CTYIE€Hb M KOHEYHYIO CTYIICHB;

KaX1asi CTYNeHb THAPOLMKIOHHON Cenaparyy pa3aeseT BXOAALINHA MOTOK Ha OOUH HITH
OoJee 4aCTHYHO 00€3BOKEHHBIX HUKHUX MPOAYKTOB U OOTraThlii BOIOW BEPXHHUH MPOAYKT;,

BXOZSALIHUN TOTOK NEPBOU CTYNEHU CONEPHKUT XBOCTHI,

OoraTelii BORON BEpXHUH NPOAYKT KAXKIOW CTYIEHH, MNPENLIECTBYIOIEH KOHEYHOH
CTYIEHH, SIBJIIETCS] BXOSALIMM ITOTOKOM JJIS CIIEAYOINel CMEXXHOMN CTYIIeHH, ’

KOHEYHBIH Oorarblii BOAOW BEPXHUH NPOAYKT MpencTasisier coboil Oorarelii Bomoi
BEPXHUM NPOAYKT KOHEYHOU CTYIECHH.

3. Cnoco0 mo 1.2, B KOTOPOM IO MEHbILIeH Mepe 4acTb OJHOro WK OoJjiee YaCTUYHO
00€3BO’KEHHBIX HIDKHHX IPOAYKTOB OAHOM W3 MHOXECTBA CTyNEHeH T'HIPOLUKIOHHON
cernapanyy COOUPAOT B BUE CHIIBHO 00€3BOKEHHOTO IPOAYKTA.

4. Cnocob6 mo m.3, B KOTOPOM MO CYINECTBY BCE€ M3 OIHOrO WM 0Ojiee YaCTUYHO
00€3BOJKEHHBIX HIDKHHX MPOAYKTOB OJHOM W3 MHOXKECTBA CTYNMEHEH T'HIPOLUKIOHHON
cermapanuy COOMPArOT B BUIE CHIIBHO O0€3BOKEHHOTO MPOAYKTA.

5. Cnocod mo m.3 wiu m4, B KOTOPOM CTYyNE€Hb, Ha KOTOpPOW COOHMPAOT CUJIBHO
00€3BOJKEHHBIN MPOAYKT, SIBJISIETCS MEPBON CTYTEHBIO THIPOLMKIOHHON Cenaparium.

6. Cnocob mo n.3, m.4 uiu 1.5, B KOTOPOM CHUJIBHO OOE3BOKEHHBIH MPOAYKT HMEET
coneprkaHue TBEPAbIX BELIECTB MO MEHbIEH Mepe 72 macc.%

7. Criocob o mroboMy U3 MPEIIECTBYIOUINX MyHKTOB, B KOTOPOM IpoLece 0Opa3oBaHus
XBOCTOB U CIOCOO BKIIFOYAET B ce0sl 3Tar, Ha KOTOPOM IMOAAIOT M3BJICUEHHBIH BOIHBINA MOTOK B
NPOIIECC JIJIsl TOBTOPHOT'O UCIIOJIB30BAHMUS.

8. Cniocob mo 1.7, B KOTOPOM TPOLECC MPEACTABISIET COO0M mporece TOObIMH MOJIE3HBIX
HCKOTIAeMBbIX, Tporiecc padhUHUPOBAHMUS, POLIECC MJIABKU MITH MTPOLECC OUYUCTKH BOMBL.

9. Crmoco® mo moOOMy M3 MPEAIIECTBYIOLIMX IYHKTOB, B KOTOPOM IPHUIOJHBIA K
mTabEeTMPOBAHUIO XBOCTOBOH OCTAaTOK HMMEET COAEp’KaHHE TBEPHAbIX BEILIECTB OT OKOJO 75
macc.% 1o okono 90 macc.%

10. Cnoco® mo moOoMy U3 MpPEAIIECTBYIOUIMX IYHKTOB, B KOTOPOM IPUIOAHBIN K
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mTabETMPOBAHNIO XBOCTOBOH OCTAaTOK HMMEET COAEP’KaHUE TBEPHAbIX BELIECTB OT OKOJO 75
Mmacc.% 1o okozo 85 macc.%

11. Cnoco® mo moOoMy M3 MPEAIIECTBYIOIIMX IMYHKTOB, B KOTOPOM HPUIOAHBIN K
mTa0eTMPOBAHHUIO XBOCTOBOH OCTAaTOK UMEET CONepKaHue TBEPIbIX BemecTs okoio 80 macc.%

12. Cucrema ans NOJy4eHUs NPUTOAHOTO K IITAOENMPOBAHMIO XBOCTOBOTO OCTAaTKa,
coaeprkaast

YCTaHOBKY THMAPOLMKJIOHHOM cemapauuu sl MOABEPraHusl XBOCTOB TMAPOLUKIOHHON
cermapauuy ¢ MOJyYeHHEM OIHOTO M Ooyiee YaCTHUHO OOE3BOKEHHOTO HIDKHErO MPOAYKTa U
KOHEYHOro 00raTtoro BOJIOH BEPXHETO MPOAYKTA,

HeHTPU(DYKHYIO YCTaHOBKY, COIEPKAINYI0 IO MEHbLIEH Mepe OXHy LEeHTPUPyry,
BBIITOJIHEHHYIO C BO3MOJKHOCTBIO pa3fesieHuss KOHEYHOro O0OraTtoro BOAOH BEPXHErO MPOIYKTa
Ha W3BJICUYEHHBIN BOAHBINA TOTOK U MAJIOBOJHBIN OCTATOK; U

CMECHUTEeNb AJIsl CMEIINBAaHKsI MaJIOBOJHOIO OCTaTKa U MO MEHbIIEeH Mepe YacTH OJHOTO
win Oonee Y4acTUYHO OOE3BOKEHHOTO HIDKHETO MPOAYKTA IJIsl TONYYEHHs] TPUTOIHOTO K
I TabEeTMPOBAHUIO XBOCTOBOTO OCTATKA.

13. Cucrema o .12, B KOTOPOW:

I'MJIPOLIMKIIOHHAs cenapalis UMeeT MHOXKECTBO CTyleHel I'MIpOLUKIOHHON cenapaluy,
BKJIFOYAIOLINX MEPBYIO CTYNEHb U KOHEUHYIO CTYIIEHb;

NpUYeM Ha KaKIOW CTYNEHH YCTAaHOBKA TMAPOLMKJIOHHOM Cemapanuyd UMeeT MOAOJIOK,
COZIep>KalMil MO MeHbIIeH Mepe OAUH THAPOLMKIOH AJA pa3fesieHus BXOMALIEro MOTOKa Ha
oauH Wiu Ooliee YaCTUYHO OOE€3BOXKEHHBIH HWKHUN INPOAYKT U OOraTelii BOAOH BEPXHHIA
POJIYKT;

NOAOJIOK AJIst IEPBOI CTYIIEHH BBITOIHEH TAKUM 00pa3oM, YTO BXOJSILIUI MMOTOK MEPBOH
CTYIIEHU COAEPIKUT XBOCTBI, U

NOAOJIOKH BBINOJHEHBI € BO3MOKHOCTBIO oObecmeueHuss OOraroro BOIOH BEPXHErO
NPOAYKTa KaKAOW CTYINEHU, NMPEIIIECTBYIOIIEH KOHEUHOM CTYNEHU, B KayeCTBE BXOSILEro
MOTOKA Ha CIEAYIOLIYI0 CMEKHYIO CTYTEeHb, U

noAOJOK JUIsl KOHEYHOH CTYNEHH BBIMOJHEH C BO3MOJKHOCTBEO TOJAYH KOHEYHOTO
6oraToro BOIO BEPXHETO MPOAYKTA B LEHTPU(PYKHYIO YCTAHOBKY.

14. Cucrema no mn.13, B KOTOpOW OAMH W3 MOAOIOKOB YCTAHOBKH THIPOLIMKIOHHON
cermapanuy uMeeT TpyOOonmpoBO MPOIYKTA, BBIMOJIHEHHBIH C BO3MOXKHOCTBIO cOOpa MO MEHbIIEH
Mepe 4acTH OHOTO WM Oojee 4aCTMYHO OOE3BOKEHHBIX HIDKHHX MPOAYKTOB M3 YKa3aHHOTO
noa0JIOKa B BUAE CHIIBHO 00€3BOKEHHOTO MPOIYKTA.

15. Cucrema no m.14, B koTOpoH TpyOONPOBOA MPOAYKTA BBITIOJIHEH C BO3MOKHOCTBIO
cOopa 1o CymecTBy BCEro U3 OAHOTO WM Ooyiee YaCTUYHO 00€3BOKEHHBIX HIKHHUX MPOAYKTOB
U3 YKa3aHHOTO MON0JIOKA B BUIE CHIIBHO 00€3BOKEHHOTO MPOAYKTA.

16. Cnocob no .14 wmu n.15, B KOTOpoM noAdJIOK MepBOH CTYNEHH TUIPOLUKIOHHON
cerapannuy UMeeT TPyOOonpoBOa MPOAYKTA.

17. Cucrema mo mobOomy wu3 mm.12-16, B KOTOpOH YCTaHOBKa THAPOLUKIOHHON

cernapanuy COAEP KUT OUH WK 00Jiee IIIOCKOAOHHBIA THAPOLIUKIIOH.
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18. Cucrema no mobomy u3 m.m.12-17, B KOTOpo# 1Mo MeHbIIeH Mepe ogHa HeHTpudyra
MPeICTaBiIsieT CO00H HEeHTPUPYTY CO CILIOUITHBIM POTOPOM.

19. Cucrema no mobomy u3 m.m.12-18, B KOTOpOH cMecHUTeNnb MPEACTABISET COOOMU
OIHOBAJIbHbIM TOPU3OHTAJIBHBI CMECHUTENb, IBYXBAJIbHBI TOPU3OHTAJIBHBIM CMECHUTENb WIIU
JIOTIACTHOM CMECUTEJb C BEPTUKAJIBHBIM BAJIOM.

20. Cucrema no mobomy u3 m.am.12-19, B koropoii mpouecc oOpa3oBaHHsS XBOCTOB H
CHCTEMa COIEPKUT TPyOONpOBOJ H3BJIEUEHHOW BOJbI, COCOUHEHHBI MO TeKy4del cpene ¢
HeHTPU(]YKHON yCTAHOBKOMW, IJIsl MONAYHM HW3BJIEUEHHOrO BOJHOIO TOTOKA B MPOLECC IS
MOBTOPHOT'O UCIIOJIb30BAHUS.

21. Cucrema mo m20, B KOTOPOH mporecc MNpeacTaBisieT COO0OM mpouece ao0bHuu
MOJIE3HBIX MCKOMAEMBbIX, TPOLECC padpUHUPOBAHUS, MPOLECC TUIABKA WM TMPOLECC OYUCTKH
BOJIbI.

22. Cucrema no modOomy u3 m.am.12-21, B KOTOPOH MPUTOAHBIA K IITAOETHMPOBAHUIO
XBOCTOBOH OCTAaTOK MMEET COJEepKaHHE TBEPAbIX BeLIeCTB OT okoio 75 macc.% 1o oxono 90
macc.%

23. Cucrema no moOomy u3 m.m.12-22, B KOTOPOH MPUTOAHBIA K IITAOETHMPOBAHUIO
XBOCTOBOH OCTAaTOK MMEET COJEep>KaHUE TBEPAbIX BelLIeCTB OT okoso 75 macc.% 1o okoso 85
macc.%

24. Cucrema no moOomy u3 m.im.12-23, B KOTOPOH NPUTOAHBIN K IITAOETHMPOBAHUIO
XBOCTOBOI OCTATOK UMEET COZIepKaHUE TBEPABIX BellecTB okoyio 80 macc.%

25. Criocob yTHIIM3aliK XBOCTOB, BKITFOYAFOIIIHIA:

NOJIy4eHHE U3 XBOCTOB IPUTOAHOTO K IITAOEIMPOBAHUIO XBOCTOBOIO OCTaTka B
COOTBETCTBHUH CO CIIOcOO0OM 1o mobomy u3 . 1-11; u

HepeKayKy MPUTrOJHOrO K ITAa0eIMPOBAHMIO XBOCTOBOTO OCTaTka Ha MOJMIOH IS
3aXOPOHEHHUSI.

26. Cucrema sl yTUIM3ALUH XBOCTOB, COIEp Kalasi:

CHCTEMY JUIsl TIOJYYEHHs W3 XBOCTOB MPHUTCOJHOIO K INTAOETMPOBAHHIO XBOCTOBOI'O
OCTaTKa B COOTBETCTBUU C CUCTEMOM MO Jro0oMy u3 m.1.12-24; u

HAaCcoC, COeJMHEHHBIN MO TeKy4el cpefie C TOJUTOHOM JUIsl 3aXOPOHEHHS! U BBIOJHEHHBIN
C BO3MOJKHOCTBIO TEpPEKAYMBAHUS MPUTOJHOTO K MTAOETUPOBAHUIO XBOCTOBOTO OCTATKa Ha
MIOJIUTOH JUJISl 3aXOPOHEHUS.

27. Cucrema 1o .26, B KOTOPOI HACOC MPEACTaBIsAeT COO0I MOPIITHEBOW HACOC MPSIMOTO
BBITECHEHUS.

28. Cnoco0 monyueHusi 00€3BOKEHHOTO XBOCTOBOT'O OCTAaTKa, BKJIFOYANOIIHIA B cebs
STallbl, HA KOTOPBIX:

MOJBEPral0T XBOCTbl T'MIPOLIMKIOHHON cemapaluy C LEJNbI0 TOJyYeHUs OJHOIro WU
Oornee yacTHYHO OOE3BOYKEHHBIX HIDKHHUX MPOAYKTOB M KOHEYHOTIO OOraToro BOIOH BEPXHETO
NPOAYKTA,

pa3meysIIoT  KOHEYHbI  OoraTelii  BOXOM  BEpXHMH  NPOAYKT  MOCPENCTBOM

HeHTpU(yTrupOBaHUS Ha U3BJICUCHHBIN BOIHBIN [MOTOK U MAJIOBOAHBIN OCTaTOK; U
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CMELINBAIOT MAJIOBOAHBIH OCTATOK W IO MeHbIIEHl Mepe 4YacTb OJHOro WM Oojee
JaCTUYHO OOE3BOKEHHOTO HI)KHErO NPOAYKTA JJsl TMOJY4YEeHUs 00€3BOKEHHOIO XBOCTOBOTO
OCTaTKa.

29. Criocob mo 11.28, B KOTOPOM:

T'MJIPOLIUKJIOHHAs Cenapalus UMeeT MHOXKECTBO CTyNeHel TMIPOLUKIOHHON Cenapanuy,
BKJIFOUAKOLIUX MEPBYIO CTYNIEHb U KOHEUHYIO CTYIIEHB;

Ka)KAasi CTYIeHb MMAPOLIUKIOHHON Cenapalny pasfenseT BXOAALNUN TOTOK Ha OAUH WIIH
OoJiee HaCTHYHO 00€3BOKEHHBIX HUKHUX MPOAYKTOB U OOTaThili BOJOW BEPXHHIA MIPOAYKT;

BXOZJSALIUN ITOTOK NEPBOM CTYNIEHU COAEPKUT XBOCTHI,

OoraTelii BOAOH BEpXHUH MPOAYKT KAXKIOW CTYNEHHW, MPEALISCTBYIOIEH KOHEYHOH
CTYIIEHH, SIBJISIETCS BXOSALINM ITOTOKOM JUIsl CIeNYyIoIIel CMeXXHON CTyIeHH; U

KOHEYHBIH OOraTblii BOAOW BEPXHUH NPOAYKT MpeAcTaBisier coboil Oorarelii BomoH
BEPXHUI NPOAYKT KOHEYHON CTYMEHH.

30. Criocob mo 1m.29, B KOTOPOM MO MEHBIIEH Mepe 4acTh OJHOTO WiH 00Jiee YaCTUIHO
00€3BOJKEHHBIX HIDKHHX MPOAYKTOB OJHOM W3 MHOXKECTBA CTYNEHEH T'HIPOLUKIOHHON
cemapanuy COOUPAOT B BUJIE CHIIBHO 00€3BOKEHHOTO MPOIYKTa.

31. Cnoco6 mo m.30, B KOTOPOM MO CYIIECTBY BCE W3 OJHOTO Wi OOjiee YaCTUYHO
00€3BOJKEHHBIX HIDKHHX MPOAYKTOB OJHOM W3 MHOXKECTBA CTYNEHEH T'HIPOLUKIOHHON
cemapanuu COOUPAOT B BUE CHIIbHO 00€3BOKEHHOTO MPOIYKTA.

32. Cnoco6 mo n.30 mimm nm.31, B KOTOPOM CTyIeHb, HA KOTOPOIl coOMpaeTcst CUIBHO
00€3BO’KEHHBIN MPOAYKT, SIBJIAETCS IEPBON CTYIEHbIO THIPOLMKIOHHON Cenaparium.

33. Cnoco6 no n.30, m.31 wnu .32, B KOTOPOM CHJIBHO 00€3BOJKEHHBIN NMPOAYKT UMEET
CoZiep>KaHue TBEPABIX BELIECTB MO MeHbLIel Mepe 72 macc.%

34. Cnoco6 mo moOOMy M3 MNPENIIecTBYIOIINX IYHKTOB, B KOTOPOM IPOLECC
00pa3oBaHusi XBOCTOB U CIOCOO BKIIIOYAeT B ceds oTam, Ha KOTOPOM IOMAAIOT H3BJICUEHHBIH
BOJIHBIH MOTOK B MPOLIECC AJIsI TOBTOPHOTO UCIIOJIb30BAHUS.

35. Crnocob mo m.34, B KOTOPOM TMPOIECC MPEACTaBIsSeT CO0Oi mporecc mo0bHu
MOJIE3HBIX HMCKOMAEMBbIX, MPOLECC papUHUPOBAHUS, MPOLECC TUIABKA WM MPOLECC OYUCTKH
BOJIBI.

36. Cucrema 1Jist NOJMy4YeHUsT 00€3BOKEHHOT'O XBOCTOBOI'O OCTAaTKa, CONEepIKaIas

YCTaHOBKY THUAPOLMKJIOHHON cemapaluy sl NOABEPraHusl XBOCTOB THAPOLMKIIOHHOM
cerapanuy ¢ MOJyYeHHEM OIHOrO M Oojiee 4acTUYHO OOE3BOKEHHOTO HIDKHETO MPOAYKTA H
KOHEYHOT0 00raToro BOJIOH BEPXHETO MPOAYKTA,

HeHTPU(DYKHYIO YCTaHOBKY, COIEPKAINyI0 [0 MEHbLIEH Mepe OXHy LEeHTPUPyry,
BBIITOJIHEHHYIO C BO3MOJKHOCTBIO pa3felieHnss KOHEUHOro O00raTtoro BOAOH BEPXHETO MPOIYKTa
HA W3BJICUYEHHBIN BOAHBIN MOTOK U MAJIOBOAHBIN OCTaTOK; U

CMECHUTENb AJIl CMEIINBAaHMs MaJIOBOJHOTO OCTaTKa U MO MEHbLIEH Mepe 4acTH OJHOTO
wii Oolee YaCTHYHO OOE€3BOKEHHOIO HIIKHETO MPOAYKTA Ui MOJYYeHUs O0E3BOKEHHOTO
XBOCTOBOI'O OCTaTKa.

37. Cucrema o .36, B KOTOPOI:
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T'MJIPOLIMKIIOHHAs cernapalus UMeeT MHOXXECTBO CTYIEeHel MMIpOLMKIOHHON cenapalny,
BKJIFOUAKOLIUX MEPBYIO CTYNEHb U KOHEUHYIO CTYIIEHB;

NpUYeM Ha KaKIOW CTYNEHU YCTAaHOBKA T'MAPOLMKIOHHOM Cernapaluuy UMeeT MOAOJIOK,
COZIep>KaLMil MO MeHbIIeH Mepe OAUH TMAPOLMKIOH AJA pa3fesieHus BXOJALIEro MOTOKa Ha
onuH uiau Oojiee 4YaCTUUHO OOE3BOXKEHHbIM HW)KHUI TPOAYKT M OOrathlii BOAOW BEPXHUH
IIPOIYKT;,

NoAOJIOK AJIst IEPBOI CTYIIEHH BBITIOIHEH TAKUM 00pa3oM, 4TO BXOISILIUH IMOTOK NMEpBOH
CTYIIEHU COIEPIKUT XBOCTBI; U

noAOJOKH BBIMOJIHEHBI C BO3MOXKHOCTBIO OOecreueHus Ooraroro BOAOH BEpXHEro
NPOAYKTa KaKAOW CTYMEHHU, NMPEIIIECTBYIOLIEl KOHEUHOM CTYNEHH, B KayeCTBE BXOMSILEro
MIOTOKA Ha CIEAYIOLIYI0 CMEKHYIO CTYIEHb;, U

noAOJOK JIJIsi KOHEYHOW CTYINEHH BBIOJHEH C BO3MOJKHOCTBEO TOJAYH KOHEYHOTO
6oraToro BOIOM BEPXHETO MPOAYKTA B LEHTPU(PYIKHYIO YCTAHOBKY.

38. Cucrema no n.37, B KOTOPOH OAWH U3 MOAOJIOKOB YCTAHOBKH T'HIPOLIUKIOHHON
cermapauuy uMeeT TpyOOonmpoOBO MPOIYKTA, BBIMOJIHEHHBIH C BO3MOKHOCTBIO cOOpa MO MEHbIIeH
Mepe 4acTH OFHOTO WM Oojee 4aCTMYHO OOE3BOKEHHBIX HIDKHHX MPOAYKTOB W3 YKA3aHHOTO
non0JIOKa B BUAE CHIIBHO 00€3BOKEHHOTO MPOIYKTA.

39. Cucrema no .38, B KOTOpO# TpyOONpOBOA MPOAYKTA BBIMOJIHEH C BO3MOKHOCTBIO
cOopa 1o CymecTBy BCEro U3 OAHOTO WM OoJyiee YaCTUYHO 00€3BOKEHHBIX HIKHHUX MPOAYKTOB
U3 YKa3aHHOTO MO0JIOKA B BUJE CHIIbHO 00€3BOXKEHHOT'O MPOAYKTA.

40. Cucrema no .38 umu .39, B KOTOPOil MOAOIOK MEPBON CTYNEHU THAPOLIUKIOHHON
cerapanuy uMeeT TpyOOorpoBoOa MPOAYKTA.

41. Cucrema mno mobomy u3 m.m.36-40, B KOTOpOH YCTaHOBKA TMAPOLUKIOHHOH
cernapaly COAEPKUT OJUH WK 00Jiee TIOCKOIOHHBIN THIPOLMKIIOH.

42. Cucrema no mobomy u3 1m.m1.36-41, B KOTOPOH MO MEHbIIEH Mepe OHa LEeHTpudyra
NpeaCcTaBIsieT CO00M HEHTPUPYTY CO CILIOUIHBIM POTOPOM.

43. Cucrema mo mobOomy u3 1.1m.36-42, B KOTOPOW CMECHTEb MPEACTABISET COOOM
OIHOBAJIbHBI TOPU3OHTAJIBHBIN CMECUTENb, JIBYXBAJIbHBI TOPU3OHTAJIbHbIA CMECHUTENb WIH
JIOTIACTHOM CMECHUTEIb C BEPTUKAJIbHBIM BaJIOM.

44, Cucrema mo jrobomMy u3 Mmm.36-43, B KOTOpO# mporecc oOpa3oBaHHsSI XBOCTOB W
CHUCTeMa CONEPKUT TPyOONMpPOBOA H3BJIEUEHHOW BOJBI, COEMUHEHHBIA MO TEKydel cpene C
LHeHTPU(]YKHON yCTAaHOBKOW, IJIsl MONA4YHM HW3BJIEUYEHHOT'O BOJHOTO MOTOKA B MPOLECC IS
MOBTOPHOT'O UCIOJIb30BAHUS.

45. Cucrema mo m44, B KOTOPOH mporecc NpeacTaBisieT Co0OM mporece ao0bHu
MOJIE3HBIX HCKOMAEMBbIX, Tpouecc padpUHUPOBAHUS, MPOLECC TUIABKA WM TPOLECC OYUCTKH
BOJIBI.

46. Criocod yTHIM3aH XBOCTOB, BKITFOYAFOIIIHI:

NOJIyYeHHE M3 XBOCTOB OOE3BOJKEHHOTO XBOCTOBOTO OCTAaTKa B COOTBETCTBUH CO
crioco0oMm 1o modomy u3 1m.1m.28-35; u

MEPEKAIKY 00€3BOKEHHOIO XBOCTOBOI'O OCTaTKA HA MOJIMTOH AJIs1 3aXOPOHEHUA.
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47. Cuctema 1151 yTUIM3ALMK XBOCTOB, BKJIFOYAIOINAS:

CHCTEMY [UId TIOJIYYE€HUS W3 XBOCTOB OOE€3BOJKEHHOIO XBOCTOBOTO OCTaTka B
COOTBETCTBHUH € CHCTEMOH MO J000My U3 11.11.36-45; u

HACOC, COEITMHEHHBIN MO TeKy4eH cpezie C MOJUTOHOM JJIs 3aXOPOHEHUS U BBITIOJHEHHBIN
C BO3MOXKHOCTBIO MEpEeKauuBaHUS OOE3BOJKEHHOTO XBOCTOBOTO OCTAaTKAa HA IOJHMIOH JUIS
3aXOpPOHEHUSI.

48. Cucrema 1o .47, B KOTOPOH HacocC MpeacTasisier coOOH NOPLUIHEBOH HACOC MPSIMOTO
BBITECHEHUSI.

49. Criocob monyueHus CHIIbHO 00€3BOYKEHHOTO MPOIYKTA, BKIIOYAKOIIUN B Ce0s ATarbl,
Ha KOTOPBIX:

NOJAIOT BOIHYK CYCHEH3MIO WJIHM IIJJaM B THAPOLMKIOH MPU BBICOKOM BXOIHOM
JaBJIEHUH TIOJIa4M, TPUYEM YKa3aHHAs BOJHAs CYCIIEH3WS WM IIJIaM COAEPKHUT TBEPIbIH
MaTepHual B BUIE YaCTHULL, U

NOJBEPTatOT BOAHYIO CYCIEH3HIO MJIH IIJIaM MMAPOLMKJIOHHOHN Cerapaluy ¢ MOJyYeHUEM
HIDKHETO TMPOAYKTAa M BEPXHEro IMPOAYKTA, NMPHYEM YKa3aHHBIA HIWKHUNA TPONYKT SIBISIETCS
CHJIBHO 00€3BOKEHHBIM MPOIYKTOM.

50. Criocob mo .49, B KOTOPOM THAPOLMKIIOH BBIMOJIHEH ¢ BO3MOKHOCTBIO 00pa3oBaHUs
B Tpouecce padoThl NMPHU HOPMAJIBbHOM MaBJIEHHMH BHYTPEHHErO CTOJ0Aa BO3[yXa, M BBICOKOE
BXOIHOE J1aBJIEHNE MOJJaul TAKOBO, YTO IMPOUCXOAUT 10 MEHBLIEH Mepe YaCTUYHOE pa3pyLIeHHe
BHYTPEHHETO CTONI0a BO3AyXa.

51. Cnoco6 mo m49 wmmm n.50, B KOTOPOM BBICOKO€ BXOJHOE MaBJICHHWE IIOAAaYU
cocrasisieT o MenbLuen mepe 0,75 Ml1a.

52. Cnocob mo m.51, B KOTOPOM BBICOKOE BXOAHOE AABJICHUE IONAYU COCTABJISET IO
Mmenbuien mepe 1 Mlla.

53. Cnoco6 mo m.51 wmmm m.52, B KOTOPOM BBICOKOE BXOIHOE MAABJIECHUE II0a4u
cocrasjisieT 10 1,5 MI]a.

54. Cnocob no mrobomy u3 m.1.49-53, BKIIFOHAKOLIHIA B ce0s1 3Tall, Ha KOTOPOM:

MOJAIOT T'a3 B BOAHYIO CYCIIEH3UIO WJIM LLJIaM Tepea nojaveil BOAHOW CYCTIEH3UH MU
IJIaMa B TUAPOLMKJIOH, TIPU TABJICHUHU BBILIE, Y€M BbICOKOE BXOIHOE JABJICHUE TTOIAYH.

55. Crioco6 1o 11.54, B KOTOPOM I07aya rasa BKJIIOUaeT B cOst 3akauky cBbime 18 m*/u
rasa B BOIHYIO CYCIIEH3HUIO HIH IIJIaM.

56. CriocoB 110 I1.55, B KOTOPOM Tojiaua ra3a BKJIIoUaeT B ceGst 3akauky 10 30 M/ rasa B
BOJIHYIO CYCIIEH3UIO WJIN LIJIaM.

57. CriocoB 110 I1.56, B KOTOPOM Tojiaya ra3a BKJIIoUaeT B ceGst 3akaduky 10 60 M/ rasa B
BOJIHYIO CYCII€H3UIO WJIN IIJTaM.

58. Crniocob o mmobomy u3 m.1.49-57, B KOTOPOM ra3oM SIBJISIETCST BO3AYX.

59. Cnoco6 mo mobomy u3 m.m49-58, B KOTOPOM BOnHAs CYCHIEH3Us MM LUIAM
SBJIIIOTCS] XBOCTAMHU.

60. CuibHO 00€3BOKEHHBIN MPOAYKT, MOJYYEHHBIH criocoboM 1o rodomMy u3 m.m.49-59.

ITo noeepennocTn
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