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(57) TlpenyoxeHsl ycTpOHCTBO M CIOCOO /11 PUIBTPAIIMH PACTITABIEHHOIO METAIIA, B YACTHOCTH ATIOMHUHHS,

BKJIIOYAIONINE HCTONb30BaHue EMKocTh (1), comepkaiiedt chbeMHYIO0 KpbiKy (20), yCTaHOBIEHHYIO
HaBepXy KOHTEHHepa Ui MOAACPKUBAHHUS EMKOCTH BO BpeMs pabOTBl yCTPOWCTBA TePMETHUYHOM
(Bo3myXOHETIpOHMIIaeMOH), TpH 3ToM KoHTeiiHep (1) comepkuT BXoaHYI0 Kamepy (2) ¢ BICKHBIM
otBepctueM (5) i mpuema Mmeramia w3 xenoba (10) mas mogayM MeTamia M BBIXOTHYIO Kamepy
(3) ¢ BHIMYCKHBIM OTBEpPCTHEM, COeAMHEHHBIM ¢ cermentoMm (10') skemo6a. Emkocts, kpome Toro,
COZICPXKHT PA3CIUTEIHLHYIO IEPETOpOKY (8), yCTaHOBIEHHYIO MEX/Ty BXOIHOH KaMepoii (2) 1 BEIXOTHOM
kamepoit (3), n nenokepamuueckuid Guibrp (17), pa3merieHHbIH B BBIXOAHON Kamepe. BxoaHas kamepa
(2) u BeIXomHas kamepa (3) pa3MemieHbl BHYTpU KoHTelHepa (1) psaoM M OTHENeHBI IpyT OT Apyra
pasnenuTenbHON meperopoakoi (8), mpoxosineit ot AHUIA EMKOCTH BBEPX 10 NMPEABAPUTEIHHO 33 JaHHON
BBICOTHI BO BHYTPEeHHEM o0beMe éMkocTH. Emxocts (1) coenuHena mapamiensHo ¢ skemobom (10) mis
MOJa4YH MeTaIa IIOCPEICTBOM MaTpyoKoB (5', 6'), kKoTopsie COOOMIAIOTCS C BIYCKHBIM (5) M BBITYCKHBIM
(6) oTBepcTHAMH COOTBETCTBEHHO, *e00 (10) obopynoBan mmubepHO# 3acioHKoH (14) mim KIanaHHbBIM
YCTPOWCTBOM, YCTAHOBJICHHOW HMXKE IO MOTOKY OT BIIyCKHOTo oTBepcTHs (5) émkoctu (1), u apyroit
muOepHON 3aCIOHKOM WM KIIamaHHBIM ycTpoiricTBoM (13) Mexny ykasanHeIMH marpyokamu (5', 6').
Brytpu émkoctn (1) momomnuTensHO oOpa3oBaHa BTOpasi BeIxoAHas kamepa (4) ¢ ¢umsrpom (17'),
KOTOpasi TIPH MCTOIb30BAHUU COOOIIAETCS C MEPBOM BHIXOAHON Kamepo# (3) mocpeAcTBOM 3a30pa Hal
pa3aenuTeNbHOM eperopoaKoi (8), KoTopast HPOXOAUT OT JHUINA KOHTEHHEPA BBEPX [0 MIPEABAPUTEIHHO
3aJJaHHOTO YPOBHS TI0 BBICOTE BHYTPEHHETO O0OBbeMa KOHTEHHepa, MPUYEM BTOpas BBIXOAHAs Kamepa
(4) comepkut BhITycKHOE OTBepcTHE (7) U obecmneueHa marpyokom (7'), COSIMHCHHBIM C OTBETBICHHEM
(10") xemoba, coobmaronmMes ¢ xenodom (10) mra momaum metamna. Bropas BeixomHas kamepa (4)
HCIIONB3YeTCs JUISl YBEIMUCHHS TIPOU3BOANTEIBHOCTH (DMIIBTPa NPH ITPOM3BOJICTBE METAJUIA C BBICOKOM
YHCTOTOH.
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YCTPOMCTBO U CIIOCOB HCITOJIb30BAHW A ITEHOKEPAMHUYECKHX ®UJIbTPOB
JUIA VIAJIEHWUA HEXEJIATEJILHBIX ITPUMECEU W3 METAJIMYECKHX
PACIIJIABOB

Hacrosmee u3oOpereHne OTHOCHTCS K YCTPOWUCTBY M CHOCOOY MJsl MCTOJB30BAHHUS
NeHOKepaMH4YeCKNX  (GuiIbTpoB  (PUIBTPOB W3 KEPAMHUECKOW TEHbI) Ui yOAJICHUs
HE’KEJIaTeNbHBIX IPUMECEH U3 METAJUTMIECKHX CIIIABOB MyTeM (pUIIbTpaIiH.

[Tupoko U3BECTHO yAajeHHe HeOONBLIOro KOJIMYECTBA BKIKOYEHHUH M3 PACIUIABICHHOTO
MeTajula, B YACTHOCTH, W3 pAaCIUIABIEHHOTO AaIOMHUHHS IyTeM (QUIbTpauud. THUIHYHBIM
MaTepHaioM, HCIOJb3yeMbIM JJIsi HW3TOTOBJICHHSI TakUX (UIIBTPOB, SBISIETCS MOPUCTAs
kepamuka, 1 00braHO Takue GuibTpbl HazbBaroT CCF (meHokepamuueckue ¢punstper). It CF
(meHokxepamudeckre) GUIBTPBI HENETKO CMAYHUBAOTCS PACTUIABICHHBIM METAJIOM, H MTOCKOJIBKY
TaKUe MaTepuasibl HMMEIOT OTHOCHTENIBHO MEJKHE TIOPbI, MPOHMCXOAST 3HAYUTEIbHBIE
3aTPYAHEHUS] TIPU MHULHMHUPOBAHUH TMOTOKA MeTaia 4depe3 GuibTp (NMepBOHAYANbHBIA 3aIyCK
¢unbTpa). B CBsI3M € 3TUM, Kak IIUPOKO H3BECTHO, HCIOJB3YIOT BBICOKHE (PHIIBTPOBAJIbHBIC
émkoctu (OOKCBI) i CO3HAaHMSI 32 CUET TPABUTALMM CTATHYECKOTO HAmopa MeTajuia,
JIOCTAaTOYHOTO I MOOYKIEHHUS TIOTOKA MeTaa dyepe3 puibTp.

B onybnukoBanHOll MexnyHapomHol  3asBke  WO2016/126165A1, mnomaHHOH
3asiBUTENIEM HACTOSIIEH 3asBKH, OINUCAHBI YCTPOHCTBO M CHOcoO, KOTOpble NEHCTBYIOT H
OCYILIECTBIISIIOTCSL HHBIM 00paszom, 4eM ¢ ucnosbp3zopanneM 0okcos ¢ CFF, ynomsHyThIX BbIIIE.
bnaromapst mogpemMy Mertania B (UIBTPOBAIBHOM OOKCE 32 CUET CO3JaHUS PA3PEKEHUS MOYKHO
u30ekaTh BBINYCKAa MeTala M3 EMKOCTH IIOCHe OKOH4YaHHMsA JuThs. Kpome Toro, HoBas
koHnenuust CF ¢unpTpa obecneunBaer nHOH U BecbMa 3(PPEeKTUBHBIN MEPBOHAYAIBHBIN 3aIyCK
¢unbTpa, MOCKONBKY MOTOK MeTaia 4epe3 (PHIbTp B MpoIecce MEePBOHAYAIBHOIO 3aIycKa
IBW)KETCS B IPOTHBOIOJIOKHOM HANPABJICHUHM IO OTHOIICHHIO K JBIKEHHIO BO BpEMs
HOpPMaJIbHOH paboTh! GUIIbTpA.

Hacrosmee n3o0pereHre OCHOBAHO Ha TAKHX K€ MPUHIUIAX MEPBOHAYAIBHOTO 3aIMyCKa
¢unbTpa, KOTOpBIE peanusyroTcss B (UIBTPOBAIBHOH EMKOCTH COTJIACHO JTOKYMEHTY
WO02016/126165A1, HO OTHOCHUTCS K NAJbHEHIINM YCOBEPIIEHCTBOBAHUSIM, HAINPABJICHHBIM Ha
BbInosIHeHHe QrbTpoBanbHOM éMKkocTH ¢ CFF skcrutyararmonHo ruOkum. OH BBITIOJHEH Kak
¢unbTpoBanbabil O0ke ¢ aByMss CCF, HO Mosker Taxke pabotaTh kak éMkocTh ¢ ogHuM CF
¢bunbTpOM (MK BBITIOJHEH co3naH kak 0okc ¢ Tpems CF ¢unbTpamu u paboTaer Takke Kak OOk
¢ nByMsl punbTpamu).

Uzo0pererne XapakTepU3yeTcss OTJIMYMUTENbHBIMH IPU3HAKAMHY, U3JOXKEHHbBIMU B

HE3aBUCHUMOM IIYHKTEC 1 (I)OpMy.]'IbI. 3aBUCHMBIE NYHKTBI ONPEACTAOT MNPEANIOYTUTCIIBHBIC



BOIUIOLIEHHST N300PETEHUSI.

Hzobperenne nanee OyaeT pacKpbITO CO CCBUTKAMH HA COMPOBOKAAIOIINE YEPTEXKHU.

@ur.1 — Buxg B mnepcunekruse CF ¢QuupTpa mnm ycTpolicTBAa B COOTBETCTBUH C
uzobperenuem, onucanabiM B W0O2016/126165A1, nmoka3aHHOTO B paspese.

@ur.2 — BHUI CBEpXy YyCTPOWCTBA, BbIMONHEHHOTO ¢ nByms CF dunbrpamm, ¢ omHoH
BITYCKHOH Kamepou 2 M IBYMs BBIYCKHBIMH KaMepaMmiu 3, 4 , COeIMHEHHBIMH C KeJOOOM IS
noJa4y Metajia B (PHIBTPOBAIBHOE YCTPONCTBO M BBIMyCKa MeTajula M3 (UIBTPOBAIBHOTO
YCTPOMCTBA.

@ur.3 — BUI B pa3pes3e yCTPONUCTBA, MPENCTABIEHHOTO Ha (Ur.2, BBIMOJHEHHOTO C ABYMSI
CF ¢unbrpamu, nmokazaHHoro ¢ ypoBHeM 19 Mmerasuia B skefode ¢ BHEIIHEH CTOPOHBI éMKOCTH U
yposHeM 18 MeTanna BHYTpU €MKOCTH.

®ur.4 — Bux ceepxy Takoro xe ycrpoiictBa ¢ aBymss CF dunbrpamm, xax u
NPEACTaBICHHOE Ha (UT.2, HO BBIMIOJHEHHOTO O€3 OTBETBJICHHUS KeJlo0a, OTBOSIIEr0 METaJT U3

BBITYCKHONH Kamepel 4, W C BBIIYCKHBIM OTBEPCTHEM 7, 3aKpbITBIM C [OMOLIBIO

>
BO3AYXOHETPOHUIIAEMOr0 yIUIOTHEHUs1 16. OTKphITOE OTBETBIEHHE >KeI00a YIIOTHEHO C
MOMOIIIBIO IIHOEPHOH 3acIoHKH 15.

@ur.5 — Bux B pazpese ycrporicta ¢ asyms CF gunbTpamu, npencrasieHHOro Ha ¢ur.4,
C 3aKpBITBIM BBINYCKHBIM OTBEPCTHEM 7 W BBICOTOH PA3AENUTENBHON NEPErOpoOaKH,
YCTaHOBJIEHHOHN MEXY BBIITYCKHBIMU KaMepPaMH, YBEJIMYEHHOHN C MOMOIIBIO CbEMHOIO CErMEHTa
21 w3 xapOoCTOMKOrO MaTepuana.

Ha ¢wur.1 npencrasieHo M3BECTHOE M3 YPOBHS TexHUKH ycTpoicTBo ¢ CF ¢dunbTpom B
cooTBeTcTBUU ¢ nokyMeHTOM WO2016/126165A1, xoTopoe COmepKUT EMKOCTb WM OOKC ¢
BHEIIHEH O0O0JOYKOH WM KOXYXOM M3 MeTalula M BHYTPEHHEH TEeIIOM30JILIMOHHON
(GyTepoBKOH BHYTpEHHEro OObeMa WM CTEHKOH, BBITIOJHEHHOW W3 TEPMOCTOMKOM
TEIUION30JSIUN U KapOCTOMKOro marepuana. Ha Bepxy €MKOCTH HMeeTCsl CheMHasl KpBIILKa,
ofecrieunBaroIas  MOANEPKUBAaHHE  EMKOCTH  BO  BpeMs  pabOTbl  IepMETHYHOMU
(BO3/TyXOHEMPOHULIAEMOi1). EMKOCTb CONEpPKMT BITYCKHOE OTBEPCTHE /i MpUeMa MeTaina U3
xenoba TMojauyu MeTajja M BBITYCKHYKO KaMepy C BBINYCKHBIM OTBEPCTHEM, B KOTOPOM
ycraHosyieH CF gunbTp.

Bxonnas kamepa M BBIXOJHAsE KaMmepa pacHOJIOKEHBl PSAOM BHYTPU EMKOCTH U
OTAEJEHBbl PYr OT Jpyra pas3Ae/IUTENbHONW MEePEeropoAKOH, MPOXOAsled OT AHUINA EMKOCTH
BBEPX A0 MPEABAPUTENBHO 33aJaHHOIO YPOBHsS IO BBICOTE BHYTPEHHEH MOJOCTH EMKOCTH.
EMKOCTb coeluHeHa MapajjeNbHO C >KenoboM Mojavyd MeTajia IMOCPEACTBOM KOPOTKHX
METAJUTNIECKUX TPYO Kenoda COOTBETCTBEHHO, PA3MEIIEHHBIX MEXKY BITyCKHBIM U BBIITYCKHBIM

OTBEPCTUSIMU EMKOCTH | KeJI000M JUTsl mofaun MeTaa. J{jisi peryampoBaHus MOTOKa MeTaia B



*Keno0e yCTaHOBJICHBI JBe ITHOEpPHBIC 3aCJIOHKH, TPU 3TOM OJHA 3aCJIOHKA pasMelleHa MocCie
BBIXOJa W3 EMKOCTH, a Jpyras 3acjOHKa YCTaHOBJIEHAa B 3kejoOe MeXIy BIYCKHBIM U
BBIMYCKHBIM OTBEPCTHUSIMH.

OrnucanHoOe yCTpOCTBO padoTaer ciaenyromum oopasom. [Tpu BeITycke MeTajia U3 mevu
mrbepHast 3aCJIOHKA, PACIOJIOKEHHAsT HUXKE TI0 MOTOKY OT EMKOCTH, 3aKPbIBAETCS, B TO BpeMs
KaK 3aCJIOHKA, YCTAaHOBJICHHAs MEKAYy BIYCKHBIM U BBIMYCKHBIM OTBEPCTHUSIMH, OTKPBIBAETCS.
Cpasy mocJe Toro, Kak ypoBeHb MeTaJlia B 3KeJI00e CTAHOBUTCS BBIIIE BITYCKHOTO U BBITYCKHOTO
OTBEPCTHI, KEKTOP HAUMHAET OTKAUYMBATh BO3AYX BHYTPU EMKOCTHU U 3a CYET 3TOrO METaJI
MOJHUMAETCS BBEPX BO BXOJAHOM U BBIXOJTHOU Kamepax.

Merann OyneT OCTaHABJIMBATHCS MPU KOHTAKTHPOBAHWUU C HIDKHEH MMOBEPXHOCTHIO
¢uapTpa B BBIXOAHOW Kamepe, MOCKOJBbKY CYIIEeCTBYET COMPOTHBIICHUE JUIsl TTPOHUKHOBEHUS
Metaiia B GuiabTp ¢ HebonpmuMu mopamMu. Bo BXOAHOW Kamepe ypOBEeHb Merajuia Oyner
MPOAOCJKATh TMOBBIIATHCS C YBEJIUYEHHEM BEJIMYMHBI paspexkeHus. Korma pasHOCTb BBICOT
MeTajjla BO BXOJHOH KamMepe M HUXKHEH MOBEPXHOCTH (DUIIbTpAa IAOCTUTHET OMpPENEICHHOTO
YPOBHSI, JaBJCHUE METajlyla Ha HIDKHIOK MOBEPXHOCTh (PUIbTpa Oyder MOCTaTOYHO BBICOKUM
IUI TIEPBOHAYAJILHOTO 3amycka (uibTpa. MakcUMallbHOE JaBJIeHUE JUIsl 3amycka (UIbTpa,
KOTOpPOE€ MOKET OBITh JOCTHUTHYTO C IOMOIIBID TAaKOTO pelieHus, OydeT COOTBETCTBOBATH
PA3HOCTHU BBICOT BEPXHEN MOBEPXHOCTH PA3AEIUTEIBLHON NMEPErOPOAKH U HUXKHEN MOBEPXHOCTH
¢unpTpa. Jns mpenoTBpaleHuss BCIUIbIBAHUS (DUIBTPA BBEPX MPU YBEITUYEHUU JaBJICHUS,
NEUCTBYIOIIErO HAa HWKHIOK TOBEPXHOCTh  (PUIIBTPA, HCIOJB3yeTcss  (PUKCHUPYIOIIEe
npucrnocoOJieHre, yCTAaHOBJEHHOE Uil ynepxkuBaHuss ¢uiabTpa. Ilociae 3aBepimeHus
MEPBOHAYAILHOTO 3amycka (puibTpa pa3pekeHHe YMEHBIIAEeTCs, U COOTBETCTBEHHO YpPOBEHb
MeTaJlJIa BHYTPU €MKOCTH MOBBILIAETCS BbILIE PA3ACIUTEIbHON NEPETOPOAKH, KaK 3TO NMOKAa3aHO
Ha ¢ur.1. B 3T70T MOMeHT mubepHas 3aCJIOHKA, YCTAHOBJICHHASI MEXKAY BITYCKHBIM U BBITTYCKHBIM
OTBEpPCTUSIMHU, OyNeT 3aKPBIBATHCS, & 3aCJIOHKA HIDKE TIO MOTOKY OTHOCUTENIbHO éMKOCTH OyneT
oTkpbiBaThes. [lociae sToro Meramn nmoOyknaercs K MPOTEKAHHUIO 4Yepe3 BIYCKHOE OTBEPCTHE,
MPOXOIUT HAll Pa3NeTUTENIbHON Meperopoakou, depe3 (QUIbTP U HAPYKY Uepe3 BBIMYCKHOE
otBepctre. Kornma nuTtee 3aBepuiaercs, YpOBEHb MeTajjla BHYTPU EMKOCTH MOCTENEHHO
MOHIIKAETCS 38 CUET YMEHBIISHUS Pa3peKeHHs], 1 METaJIJT IOCTENEHHO OTBOUTCS B JKkeJo0a.

Ha ¢ur.2 mpencrasnen Bux ceepxy ycrpoiictBa ¢ CF ¢unbTpamMu B COOTBETCTBHH C
HACTOSIIIUM U300pETEeHHEM, COAEPIKAIIEro OJHY BXOIHYIO KaMepy 2 C BIIYCKHBIM OTBEPCTHEM 5,
COEMHEHHBIM C OCHOBHBIM jkesio0oM 10, mMpOXOASIIIUM OT TIEYH, IB€ BBIXOJHBIE KaMephl 3, 4 ¢

IBYMSI BBIMTYCKHBIMH OTBEPCTUSIMH 6, 7 , COenmWHEHHBIMH ¢ kenoboM 10 mocpencTBom
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otBomsiux otrBerBiieHui 107, 10”7 xenoba. Yka3aHHBIE TPU Kamepbl OTAENEHBI IPpyr OT Apyra

IBYMSI pa3feiuTeIbHBIMU Tieperopoakamu 8, 9. JIse mmubepHbie 3acnonku 13, 14 perymupyror
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MOTOK MeTajula B HadajgbHOW u paboueit ¢azax. XKenod 12 TpaHCHOpPTHpPyeT MeTal U3
buIpTpOBATBHON EMKOCTH MK OOKCca 1 B HAMTPABIICHUH JINTEHHOM SIMBI.

Ha ¢ur.3 nmpencrasnen Bug B paspese QpHIbBTPOBAIBHOIO YCTPOHMCTBA, MOKA3aHHOTO HA
¢ur.2. B xaxxaoi U3 BRIXOAHBIX Kamep 3 U 4 ycraHoBneH ¢unbTp 17 u 17° COOTBETCTBEHHO.
YPOBHM NOBEPXHOCTH METAJIa CHAPYXHU BBIMYCKHOIO OTBEPCTHs 5 W BHYTPU €MKOCTH | B
npouecce padboThl yCTPOMCTBA MOKa3aHbl MO3UIHSIME 19 1 18 COOTBETCTBEHHO.

YcrpotictBo, mnpeacraBieHHoe Ha ¢ur.2 u 3, paboraer mNOHOOHO EMKOCTH C
enuHcTBeHHBIM CF QubTpom, mokazanHoMy Ha ¢ur. 1. Tlpu BeilTycke mepBoro MeTaia u3 mevyu
mudepHast 3acioHKa 14 3akpbIBaeTcs, B TOXKE BPEeMsl 3aclOHKa 13, yCTaHOBJIEHHAs MEXIY
BITyCKHBIM 5 U BBIIYCKHBIMHU OTBepCTUsIMU 6, 7, oTkpbiBaeTcs. Cpasy nocie Toro, Kak ypoBeHb
MeTaJula CTAHOBHUTCS BBILIE BITYCKHOTO S5 M BBIMYCKHBIX 6, 7 OTBEPCTHH, 3KEKTOp (HE MoKa3aH)
HAYMHAET OTKA4YMBaTb BO3AyX BHYTPU €MKOCTH 1, MpHU 3TOM BO BXOJHOHN 2 M BBIXOAHBIX 3, 4
KaMepax MeTajl MOAHUMAeTCs BBEpX. lIpM KOHTAKTHMPOBAHMHM C HUXHEH MOBEPXHOCTBIO
¢unbTpoB 17, 17° B BBIXOAHBIX KaMepax MeTala OyAeT OCTaHABJIMUBATBHCS BCIEIACTBHE
COTIPOTHUBJICHHUS MPOXOKACHUIO MeTajuia B GHIIBTpP ¢ Iopamu HeGobIIoro pasmepa. Bo BxoaHOM
Kamepe 2 ¢ YBEJIMUYEHHEM Pa3pekKeHHs] MeTayl OyaeT MpoAoJrKaTh MOAHUMAThCS BBepX. Korna
Pa3HOCTh BBICOT HIDKHEH MOBepxXHOCTH GuibTpoB 17, 17° U ypoOBHA MeTaya BHYTPH BXOJIHOM
KaMmepbl 2 JTOCTUTaeT OMpPEIENIEHHOrO YPOBHs, AABJICHUE C HUKHEH CTOPOHBI (PUIBTPOB OyAeT
JOCTaTOYHO BBICOKHMM JJISl 3amycKka (PHIIBTPOB, T.€. METAJI HAUMHAET NMPOHHUKATH B (DUIBTPHI.
Ecnu opuH QunbTp 3amyckaercs A0 3amycka Apyroro (GuibTpa, ypOBEHb METaIa B Kamepe, B
KOTOPOH MepBBIH 3aIyCK 3aBepIleH, OyAeT MOJHUMATLCS 10 TAKOTO K€ YPOBHSI, UTO U YPOBEHb
MeTajula BO BXOJHOW kamepe. Ilpu nanpHeHIIEeM YMEHBLICHHHM pPa3pekKeHUs BTOPOH (PHIBTP
Takke HaYnHaeT padoTars.

Ilo oxOHUaHHUM omepalnuy 3aMycka ypoBeHb 18 meranna BHyTpH €MKOCTH MOAHUMAETCS
BBIIIIE Pa3feNIUTENBHBIX MEePEeropoaok 8, 9, kak mokasaHo Ha ¢ur.3. B 3ToT MOMeHT mubepHas
3acioHKa 13 MeXIy BIYCKHBIM U BBIYCKHBIM OTBEPCTHSIMU 3aKpPbIBAETCS, a IMUOepHas
3acnonka 14 orkpeiBaercs. Takum 00pa3oM, METaul BBIHYXKACH NPOTEKATh 4epe3 BIYCKHOE
OTBEpCTHE 5, Aajee Hal pasIeNUTeNbHbIMH meperopoakamu 8, 9, uepes ¢unbtpel 17, 177, u
3aTEM BBITEKAeT 4epe3 BbINYyCKHble OTBepcTHs 6, 7. Korma BeIMyCKk MeTamia 3aKaHYUBAETCH,
YPOBEHb MeTajjla B €MKOCTH 34 CYET CHIDKEHUs DPa3speXeHUs MOCTENEHHO MOHMXKAETCA, U
METaJUT MOCTENEeHHO BBITEKaeT B kenold 10.

Ha ¢ur.4 npencrasnen Bug ceepxy ycrporictBa ¢ ayms CF ¢unbTpamu, Takoro, kak
noka3aHo Ha ¢ur.2 u 3, HO ¢ yaajgeHHbIM oTBeTBiIeHHeM 107 xenoba, mpoxonamuM Ha ¢Gur.2 ot
BBIXOJJHOH  Kkamepbl 4

, u BBIITYCKHBIM OTBEPCTUEM 7 3aKPbIThIM C INOMOIIBIO
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BO3AYXOHENPOHUIaeMoro yrutotHeHus: 16. Otkpeitoe orBeTBieHne 107 xemoda YIUIOTHEHO C



MOMOIIIBIO IIHOEPHOH 3acIoHKH 15.

Ha ¢ur.5 npencraBneH Bux cBepxXy yCTPOWCTBA, TaKOro, Kak MOKa3aHO Ha ¢ur.4, B
KOTOPOM BBIITyCKHOE OTBEPCTHE 7 3aKPHITO, a BBICOTA PAa3ACIUTEIbHON MEPErOpOIKU MEXKIY
BBIXOJHBIMH KaMepaMH yBEJMYEHa C IMOMOIIbI0 CBEMHOIro cerMeHra 21, BBINOJIHEHHOTO W3
JKAPOCTOMKOro MaTepuana. 3a CUeT YKa3aHHBIX M3MEHEHUH (PHIIbTPOBAbHAS EMKOCTb C IBYMS
¢bunbTpaMu MOXKeT PYHKIMOHUPOBATH KaK EMKOCTb C OUH (PHIIBTPOM.

Jlns TpoM3BOACTBA CTAHNAPTHOM MPOAYKUMH TpeOyeMoe KauecTBO MeTajlsla MOTYT
obecnieunBath GUIBTPHI TpyOoi ourctku (30-50 ppi (mop Ha MUHEHHBIA mroNM)). Jotst n3menmid,
IUIE  KOTOPBIX KPUTHYECKH BAXKHO XOpOLIee COCTOSHUE BHEIIHEr0 BHIA, MOTYT OBITh
HEOOXOIUMBI (PUIIBTPBI TOHKOW 04MCTKH (60-80 ppi), MO3BOJSIOMINE MPOU3BOAUTH METAILT C
JIOCTaTOYHOM CTENEHBbI0 YUCTOTh. Kak m3BeCTHO, PUIbTphI rpyOOil OUUCTKH MOTYT 00ECTIEUUTh
OonpIMil pacxon Meraia 4depe3 (GuiabTp, B TO BpeMs Kak (PMIBTPbI TOHKOW OYHUCTKH MOTYT
ObITh 3a0UTHI, €CIM MOBEPXHOCTb (PHIBTPA CTAHOBUTCS CIMIIKOM Majia UIi KOHKPETHOTO
pacxoma Mertayiua. Hacrosimee u3oOpereHme obecneunBaeT  BO3MOXKHOCTb  PabOTBI
(buIbTPaLMOHHON EMKOCTH, coiepskalieil nBa QuibTpa, Kak €MKOCTH ¢ omHuUM (uiubTpoMm. B
5TOM CJy4ae JJisl CTAHAAPTHOW MPOAYKLMH HMCIONB3yeTcsl onuH QuibTp rpydoit ouncrkm. s
U3IENUH, [UIT KOTOPBIX KPUTHUYECKH BA)KHO XOPOLIee COCTOSTHHE BHEIIHErO BHZAA, HEOOXOIUMO
UCTIOJIB30BaTh (PHIBTPHI TOHKOH OUYMCTKH, U (PUIBTPOBAIbHAS EMKOCTb JOJDKHA paboTaTh Kak
¢unbTpoBaNbast EMKOCTH C ABYMs  (QuiabTpaMu, YTOOBI 00ECHEeYUTh JOCTATOUYHYIO
(GUIBTPYIOIIYIO TMOBEPXHOCTh. JTO TO3BOJIIET H30€KaTh 3aKyNOpPHBaHUA (PHIBTPOB WU
ofecrieueHHst CIMIIKOM OOJIBIION PAa3sHOCTH YPOBHS TOBEPXHOCTH MeETaja 1O W TIOCHe
($UIbTPOBANTBHOIN EMKOCTH.

ODKOHOMHMYECKHE BBITOJbI TAKOW 3KCIUTYaTAIIMOHHOW THUOKOCTH (PHIBTPOBAIBHON
€MKOCTH MOTYT OBITh WJLTIOCTPUPOBaHBI npuMepoM. llpennonaraercs, 4ro nureiiHoe OTHENEHUE
npou3BoauT 2000 OTAMBOK B roj, w3 HUX TOJBKO 10% SIBISIOTCS BBICOKOKAYECTBEHHBIMH
U3IENTUSMH, U1 KOTOPBIX TpeOytoTest ouenb ToHkne CF ¢unbTpel. B aTom cinydae 1800 oTimBok
MOTyT OBITh TPOM3BEACHBbI C HCIOJB30BAaHHEM EMKOCTH, comepxaumeii nsa CF ¢unbrpa, B
pesxxume padoTel ¢ OFHUM (UIBTPOM. IJTO O03HA4YaeT BO3MOXKHOCTb 3KOHOMHHU 3aTpar,
HeoOxonumbix anst 1800 CF  ¢unbtpoB. Kpome Toro, OymyT C3KOHOMIIEHBI 3aTpaThl Ha
o0OpaboTtky wucnonb3oBaHHbIX 1800 ¢(unbTpoB (Mcmosb3oBaHHBIE (GUIBTPEI 00PadATHIBAIOT B
YCTAHOBKAaX AJISl YAAJIEHHs LUIAKa, YTOOBI M3BJIEUb METaJUl, KOTOPBIH OCTAJICA BHYTPU (PUIbTpa
nocie OKOH4YaHMs paboTel), a Takke Ha TpoBeaeHHe padoT, HEOOXOOUMBIX IS
(byHKUNOHHPOBaHUS (PUIBTPOBATIBHON EMKOCTH B PEeXKUMe C IBYyMs puibTpamu, u He TpeOyercs
notpedieHne M3NMUINHEH »Hepruu, HeoOXoaumMoil mns storo (yHKkunoHHpoBanus. OOmas

SKOHOMUSI PaCXOIOB, BO3MOKHO, COocTaBisieT mpubnusurensHo 100000 eBpo B rox.
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PaboTbl, mpon3BoAUMBIE UTT U3MEHEHUs (PYHKLIMOHUPOBAHUS (PHIIbTPOBAIBHON EMKOCTH
C TMEPexXOoAOM OT PeXHMa C IBYMs (QHIBTPAMH K PEXHMY C OIHUM (UIBTPOM, HE IOJDKHBI
OTHHUMATh CJIUIIKOM MHOTO BPEMEHH, BO3MOKHO, MeHee 30 MuHyT. OnHaKO, YTOOBI KOJHMUYECTBO
U3MEHEHHUH PeXHNMa, MPOU3BOAUMBIX B OJIHY M APYTYIO CTOPOHY, HE ObUIO CIMIITKOM OOJBLINM,
HEOOXOIMMO B XOZ€ OCYILIECTBIIEHHs] KAMITAHUH MPOU3BOANTH BEICOKOKAYECTBEHHBIE U3ENHS.

IIpencraBneHHass Ha ¢urypax cxema 3KCIUTyaTalUMOHHO rubOkoro ycrpoiicrBa ¢ CF
¢unbTpamMu mpencraeiser coOOW OOUH BO3MOXKHBIN BapuaHT. CyIIECTBYIOT U Apyrue

BO3MOKHBIC CXEMbI, KOTOPBIC MOT'YT I[efICTBOBaTb C TaKUM XK€ YCIICXOM.
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OOPMVYIJIA M30BPETEHHA

1. YcrpoticTBo anst GUIBTpalMy PACIUIABJIEHHOTO METajlla, B YaCTHOCTH, AJFOMHHHS,
comepxamee €MKocTh (1) ¢ BHeUmIHeNW OO0ONOYKOH WIIM KOXYXOM W3 MeTajllla U BHYTPEHHEH
TeTJIOU30JIUPOBAHHON (DyTEPOBKOHN MM KOHCTPYKIHMEH CTEHKH U3 TETUIOCTOWKOW HM30JIALUU W
OTHEYIIOPHOTO MaTepuasa, CheMHYI0 KpbIKY (20), YCTAaHOBJIEHHYIO Ha BEPXY EMKOCTH IS
NoJIepPKaHusl EMKOCTH BO BpeMsi padoThl YIUIOTHEHHOH (BO3IyXOHENPOHUIAEMOH), TIPH 3TOM
E€MKOCTb COIEPIKHT BXOIHYIO Kamepy (2), MMEIOIIyI0 BIYCKHOE oTBepcThe (5) ans mpuema
Metajuia u3 kenoda (10) momauu merasia, ¥ BBIXOAHYIO KaMepy (3) ¢ BBITYCKHBIM OTBEPCTHEM
(6), coemuneHHsiM ¢ otBerBieHueM (10°) skemoba, mnpu >TOM EMKOCTH CHaOXKeHa
pa3enuTeNbHON TIeperopoakoil (8), ycTaHOBICHHONW MEKIy BXOAHOU KamMepol (2) U BBIXOTHOU
kamepoii (3), u neHokepamuueckuM GuiIbTpoM (17), pasMelleHHbIM B BBIXOJHOH Kamepe, Ipu
3TOM BXOAHAs Kamepa (2) u BbIXOHast kamepa (3) pacrooKeHbl psiioM BHYTpU éMKocTH (1) u
OTHEeJIeHbl JAPYr OT JApyra pasneuTeNbHON meperoponkoi (8), mpocTuparomeiicss oT JHHINA
E€MKOCTH BBEPX O MPEABAPUTENILHO 33JaHHOTO YPOBHS BO BHYTPEHHEM O0BbEMe EMKOCTH, NPU
3TOM éMKOCTh (1) coenmuHeHa mapajiienbHoO ¢ skenodom (10) mis momayu MeTajuia IoCpPenCTBOM
narpyokoB (5°, 6’), KoTopble COOOIIAIOTCS C BIYCKHBIM (5) M BBIMYCKHBIM (6) OTBEPCTUSMHU
cooTBeTcTBeHHO, kenod (10) obopymoBaH mubepHO# 3acnonkoi (14) wim KiIanaHHBIM
YCTPOWCTBOM, YCTAHOBJIEHHOH HHJKE IO TIOTOKY OT BITYCKHOTO OTBepcTus (6) kKoHTeiHepa (1), u
Apyro muOepHOH 3aCIOHKOM WIIM KianaHHbIM ycTpoiictBoM (13) Mexay yKa3aHHBIMH
narpyokamu (57, 67),

OTJIMHAIOIIEECs TEM, YTO BHYTPU EMKOCTH (1) MOMOSHUTENBHO pa3MeIleHa BTOpas
BbIXO[Has kamepa (4) ¢ ¢unbrpoM (17°), KOTOpask MPH HCIIOJIB30BAHUH COOOINAETCS C MEePBOM
BBIXOJHOW Kamepod (3) mocpencTBoM 3a30opa, OOPa3OBAHHOIO HAA Pa3leUTENbHOU
neperopoakoi (8), KoTopas MPOCTUPAETCsT OT THUINA KOHTEHHEepa BBEpX IO MPENBAPUTEIBHO
3aJaHHOTO YPOBHSI 1O BBICOTE BHYTPEHHErO OO0beMa KOHTEHHepa, MPUYeM BTOpasi BBIXOIHAs
kamepa (4) conep:kuT BbIyckHOE oTBepcTHe (7) 1 obecnedeHa natpyokom (7°), COeNMHEHHBIM C
oteerBiieHueM (10°”) skeno0a, coodmarommmces ¢ xenodom (10) oy mompayn Meraja.

2. YcrpolcTBO MO 1.1, OTIHYaromeecs: TeM, 4To BTOpasi BBIXOAHAs kKamepa (4), eciu oHa
HE HMCIOJIb3YETCS, BBIMOJIHEHA C BO3MOKHOCTBIO €€ OT/ACJICHUsS OT MEePBOH BBIXOIHOH Kamepsl (3)
C MOMOINBI0 cerMeHTa (21), KOTOpBIM pa3MeIleH Ha BepXy pas3IeluTeNbHOH meperopoaku (9),
yToOBl M30€KaTh MEpeTeKaHHs MeTajula BO BTOPYIO BBIXOOHYIO Kamepy (4), a BBINMYCKHOE
otBepcTre (7) YKa3aHHOM KaMepbl MOXKET OBITh 3aKPBITO C MOMOIIBIO BO3IYyXOHEMPOHUIIAEMOTO
yruiotHeHus (16).

3. YcTpolicTBO Mo 1.2, OTIMYAoIeecss TeM, 4To ykazaHHoe oTBeTBiieHue (10°7) xenoba

BBITIOJTHEHO ¢ BO3MOXKHOCTBIO €ro CHSITHS, Mpu 3ToM oTBeTBjIeHHe (10°) skenoba BBIMOIHEHO ¢



BO3MOJKHOCTBIO €T0 YIIJIOTHEHHSI TOCPENCTBOM IHOEPHOM 3aaBIKKH (15).

4. VYcrpoiicteo mo 1.2, oriauyaromeecs TeMm, uto ¢uibTp (17°) BBINONHEH C
BO3MOJKHOCTBIO €T0 U3BJICUEHUS U3 YKa3aHHON BTOPOH Kamepsl (4).

5. YerpotictBo mo m.1, oramuaromeecss TeM, 4To mopuctocts ¢uubtpos (17, 17°) B
ciydae (YHKIMOHUPOBAHUS O0EHX KaMep HaXOAUTCs B mHTepBasie ot 60 1o 80 mop Ha IoM.

6. YcrpoiicTBo mo 1.1, oTinyaroieecss TeM, 4TO MOpUCTOCTh puibrpa (17) B cimydae
(YHKLUNOHHPOBAHUS TOJBKO OJTHON KaMepbl HaX0oAUTCs B nHTepBajie ot 30 1o 50 mop Ha AroiMm.

7. Cmnoco® (¢unbTpanmuy pacrUIaBIEHHOTO MeTajljla, B YaCTHOCTH, AJFOMUHUS
BKJIFOYAIOLITUI MCMONIb30BaHUe EMKOCTH (1), comeprkaiieil BHEIIHIOI OOOJIOUKY MM KOXKYX U3
MeTaJula ¥ BHYTPEHHIOI TEIUIOM30JUPOBAHHYIO (PYTEPOBKY WM KOHCTPYKLHUIO CTEHKH U3
TEIUIOCTORKON M30JSIIMU U OTHEYIIOPHOTO MaTepHaa, ChbeMHYIO KphIKY (20), yCTaHOBJICHHYIO
HAa BepXy KOHTeHHepa sl TOANEPXKKH EMKOCTH BO Bpems paboThl  YIUIOTHEHHOM
(BO3IyXOHEMPOHUIIAEMOH), TIPH 3TOM EMKOCTH (1) COIEpKUT BXOIHYIO KaMepy (2), HMEOLIyIo
BITyCKHOE OTBepcTHe (5) s mpueMa Metaia u3 skejoda (10) momauu Merasia, ¥ BBIXOIHYIO
kamepy (3) ¢ BBIYCKHBIM OTBepcTHeM (6), coenuHeHHbIM ¢ oTBeTBieHHeM (107) sxemoba, mpu
3TOM €MKOCTh JIOTIOJHUTENIbHO CHa0)KEHa Pa3[eNUTENIbHOW meperopoakoi (8), ycTaHOBIEHHON
MEXIy BXOIHOHM Kamepoii (2) u BeIXOAHOH kamepoii (3), u neHokepamudeckuM ¢uibTpom (17),
pa3MeIeHHbIM B BBIXOAHOHM Kamepe, MpU 3TOM BXOAHasl kamepa (2) u BeIxoAHast kamepa (3)
pa3MmeleHbl BHYTpU KoHTeiHepa (1) psmoM M OTAENneHsl OPYr OT Ipyra pasfesuTeNbHOU
neperopoakoi (8), mpoxoxsimed OT JHUINA EMKOCTH BBEPX IO NPEABAPHUTENHLHO 3aJaHHOTO
YPOBHSI BO BHYTPEHHEM OOBEME EMKOCTH, MPHU 3TOM EMKOCTh (1) coeamHeHa mapajulebHO C
xenobom (10) mist momadu MeTaiia mocpencTBOM maTpyokos (5°, 67), KOTopble COOOIATCs ¢
BIYCKHbIM (5) ¥ BBINYCKHbIM (6) OTBEPCTHUSMH COOTBETCTBEHHO, k€00 (10) cHaOxeH
muOepHO 3acnoHKOHN (14) nnM KanaHHBIM YCTPONWCTBOM, YCTAHOBJIEHHOH HUKE 1O MOTOKY OT
BITYCKHOTO OTBepcTusi (6) koHTelHepa (1), u apyrod muOepHON 3aCIOHKOW WIIM KJIalaHHBIM
ycrpotictBoM (13) Mexxny yka3aHHBIMU naTpyOkamu (5° u 67),

OTJIMHAIOIINICS TE€M, YTO BHYTpH éMKOCTH (1) pa3merneHa Bropasi BbIXOHAs kamepa (4)
¢ punbTpom (17°), KOTOpast UCTIOIB3YETCS IJIsl YBEJIMYSHHSI TPOU3BOIUTENBHOCTH (PUIIbTpa TpU
MPOM3BOJICTBE METAJIA C BBICOKON CTEMEHBIO OYHMCTKH, IPH 3TOM yKa3aHHAs BTOPAs BBIXOAHAS
kamepa (4) coodmraercs ¢ MEpPBOM BRIXOIHON KaMepoii (3) mocpencTBoOM 3a30pa, 0Opa3oBaHHOTO
HaJ pa3feNuTeNbHON Tieperoponkoi (8), mpoxonsiiedl OT HOHWINA KOHTeHHepa BBEpX M0
NPEABAPUTENILHO 3aJaHHOTO YPOBHSI MO BBICOTE BHYTPEHHEro oObeMa KOHTEHHepa, MpudeM
BTOpasi BBIXOAHAsA kamepa (4) umeer onHO BbIycKHOE oTBepcTHE (7), cHabKeHHOe maTpyOKoM
(7°), coenuaennbiM ¢ otBeTBIeHUEM (10°”) skemoba, koTopoe coobmaercs ¢ kenodom (10) ans

nmogavdu Merasuia.
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8. Cnoco® mo m.7, oTiMyaromuiicss TeMm, 4To mepBblii 3amyck ¢uistpos (17, 177)
OCYIIECTBJISIETCS CIEAYIOUTNM 00pa3oM:

IIPU BBIITyCKE U3 MEYH MEPBOro MeTajula mudepHast 3aciona (14) 3akpreiTa, B TO K& BpeMs
mubepHast 3acioHka (13), ycraHOBiEeHHass MeXOy BIYCKHBIM (5) M BbIMYyCKHbIMH (6, 7)
OTBEPCTUSIMH, OTKPBITA,

Cpasy Mocje TOro, Kak ypOBEHb METAJIa CTAHOBUTCS BBIIIE BITyCKHOTO (5) M BBITYCKHBIX
(6, 7) OTBepCTHi, OCYIIECTBISETCS OTKAYMBAaHUE BO3AyXa BHYTpU éMmkoctd (1), B pesynbrare
4ero MeTaJljI BO BXOJHOM (2) 1 BBIXOIHBIX (3, 4) kamepax MOJHIMAETCs BBEPX,

METaJUl OCTAHABIHMBAETCS NMPU KOHTAKTHPOBAHWHU C HIDKHEH MOBEPXHOCTBHIO (PHIIBTPOB
(17, 17°) B BBIXOAHBIX KaMepax BCIEICTBUE COMPOTHUBJICHUS BXOXKICHHIO MeTayja B (QHIbTP C
nopaMu HeOOJIBIIOTO pa3Mepa,

OpU 3TOM BO BXOAHOH Kamepe (2) MeTayul MPOJO/DKAET TOOHHMATBCS BBEPX C
YBEJIINYCHNUEM Pa3PEKEHUS,

KOTZIa Pa3HOCTh BBICOT MeTajla BHYTPU BXOJHOHM Kamepbl (2) W HUKHEH MOBEPXHOCTU
¢unbTpoB (17, 17°) nocTuraer onpeneneHHONW BETUYMHBL, AaBJIEHHE, NEHCTBYIOIEE C HUKHEH
CTOPOHBI (PHIBTPOB, OyAET AOCTATOYHO BBICOKUM JUIS 3aIyCKa (PMIIBTPOB, B PE3yJbTAaTE 4YEro
METaJUl HAaUWHAET MPOHHUKATh B (DUIIBTPHI.

9. Cnoco0 1o 1.7, OTAMYAOIIMNACSA TeM, YTO mopuctocth punbrpos (17, 17°) B cinydae

($yHKUNOHHPOBaHMS O0EHX KaMep HaxoauTcs B uHTepBase oT 60 1o 80 mop Ha Ar0iM.
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