202391139 A2

(19) EBpa3unckoe 2 202391139 @3 A2
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO2F 1/48 (2023.01)
2023.09.29
(22) [ata nonaum 3aaBku
2023.05.12
(54) YCTPOMCTBO JJISI MAT HUTHOMN AKTUBAIIMU U ®UJIBTPALIUU BOAbI ZeoMag
(96) 2023/016 (AZ) 2023.05.12 (74) nNpeacrasutens:
(71)(72) 3aseutens n nsobperarens: Xammios J.H. (AZ)
XAJIMJIOB 3JIBYMUH HYCPAT OIJIbI;
XAJMNJIOBA TAMUJIA HIUPUH
KbI3bI; XAJIMJIOB AHAP 3JIBYMUH
OIUIbI; XAJIMJIOB ®APU ODJIBYUH
OIIBI (AZ)
(57) M3zoOperenne oTHOCHTCS K 001ACTH TEXHUKM MarHUTHOH 0OpaGOTKM M (UIBTPALMU BOJBI OT BPEHBIX

npuMeced, XMMHUYECKMX COCJUHEHMH M OHOJNIOTMYECKHMX 3arpsi3HEeHuil. 3ajadeil ImpearnosaraeMoro
n300peTeHus ABiseTcs NOBbIMeHHe 3(pQeKkTHBHOCTH paboTHl yCTPOUCTBA IJIi MarHUTHOW aKTHBAITUH
u ¢unsTpaunn Bogsl ZeoMag. CyIIHOCTh M300pETEHHUS 3aKIFOYAeTCs B TOM, YTO JUIS MOBBILICHUS
aJICOPOIIMOHHOM CMOCOOHOCTH (UIBTPYIONICH 3arpy3KH, COCTOSIICH U3 MPHUPOIHOTO IICOJHUTA,
MarHUTHBII aKTHBATOp YCTaHABIMBACTCS HEpex LEeOJIUTOBBIM (GuibrpoM. TakuMm oOpa3oM, cHadaja
MPOUCXOANUT OMAarHMYMBAaHUE BOJIBI, YTO IPHBOIAUT K CHIKCHUIO €€ MOBEPXHOCTHOTO HATSHKCHHUS U
BA3BKOCTU M YIYUIICHHUIO IpOoIEcca a,ucop6u1/11/1 M3 BOJbI 3arpA3HAONINX €€ XUMUYCCKUX JJIEMCHTOB
NIPUPOAHBIM LEOJTHTOM. B TO ke Bpems NpomycKHas CIIOCOOHOCTh MAarHUTHOTO aKTHUBATOpa BOIbI
JIOJDKHA COOTBETCTBOBATh MPOIYCKHOH CHOCOOHOCTH LEOIMTOBOTO (HIBTPA, TAK KaK HECOOTBETCTBHUE
NPOMYCKHOW CIIOCOOHOCTM MAarHMTHOTO aKTHBaropa M LEOJMTOBOro ¢uubrpa Oyaer CHHXKATH
s¢dexTuBHOCTS pabOTHI yCTpoiicTBa. B TO ke Bpems pa3Mepsl 3epeH LEONMTOBON 3arpy3Ku IOJKHEI
HaxoJuThes B npezenax 0,1-3 MM B 3aBUCHMOCTH OT MTPOU3BOAUTENHLHOCTH yYCTPOHCTBRA.
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YCTPOUCTBO JIJISI MATHUTHON AKTUBAIIMA U ®UJIHBTPAIIAH BOJIbI
Z.eoMag

H3o00perenne oTHOCUTCA K OOJIACTH TEXHUKH MarHUTHOWH oOpaboTku u puiabTpanuu
BOJIbI OT BPEJHBIX IIPUMECeH, XUMUYECKUX COCTUHEHUI U OMOJIOTNYEeCKUX 3arpsi3HEHUI .

MarnutHast 00pabOTKa BOABI NMpPUMEHSETCS AN €€  CTPYKTYPUPOBAaHMS, TO €CThb
YIOPSITOYUBAHHS €€ MOJIEKYJISIPHOU CTPYKTYPbI M YJIyYIIeHHsT (PU3UKO-XUMUYECKHX CBOICTB, YTO
MOKeT ObITh MCIIOJB30BAHO ISl MTOBBIIIEHUS] KAUECTBAa BOZABI B CHCTEMax BOJOCHAOXKEHHS, TIPU
MPOU3BOACTBE MUHEPAIbHOI BOABI M HANMUTKOB, B MEAMLMHE, KOCMETOJIOTMM, B CHCTEMax
TEIUIOCHAOJKEHHsI, B CEJIbCKOM XO3SIIICTBE, TPH MPOU3BOACTBE OETOHA W CTPOUTEIBHBIX
Marepuaios, U T.0. /1/.

MarnuTHast 06padoTKa JKUIAKOCTH OCYLIECTBJISIETCS] YCTPOHCTBAMH, B KOTOPBIX MOIIHOE
MOCTOSIHHOE WJIM NePEMEHHOE MAarHUTHOE I10JIe BO3/AEHCTBYET Ha MOJIEKYJbl U MX KJacTephl B
KUAKOCTAX. IIpu mpOXOXIEeHUH >KUIKOCTH yepe3 MAarHUTHOE II0Jie, MPOUCXOIUT ee
CTPYKTYPUPOBAHHE, T.€. YIIOPAIOUEHHE MOJIEKYJI XKUIKOCTEH 1 pa3pyLIeHHE B HUX KJacTepos /1/.

B 1O ke Bpemsi, HECMOTpsI Ha MOBbIIIEHNE KaUeCTBEHHBIX MOKa3aTenel BOAbl, MArHUTHAs
0o0paboTka HE MO3BOJSIET OYMCTHTH BOAY OT MEXaHWYECKUX M XMMHYECKHX TpUMeceH, 3a
UCKJIFOUEHHEM (eppPOMArHUTHBIX YACTHI] COIEPIKAIMUXCS B BOAE. Ty 3agady pelaroT
MexaHH4YeCKre (QUIBTPBI U afCOPOLMOHHBIE (PUIIBTPBI I ITyOOKOH OUYMCTKH BOABI /2/.

H3BecTeH MarHUTO-MEXaHHMUYECKUH (QUIBTP NI OYUCTKU >KUAKOCTEH, COnmep Karquit
KOPIIyC, Pa3MEILEHHYI0 B KOPIyCe CETKY AJIA 33J€P>KKU MEXaHUIECKUX YaCTHULl, COAEPKALNUXCS B
JKUJKOCTU M Pa3MEIIEHHBbI BO BHYTPEHHEH IOJIOCTH CETKU MAarHuT, NpeJHA3HAYEeHHbIN NI
yJaBiIMBaHue (peppPOMArHUTHBIX YACTHLI, COAEPIKALIMXCS B )KUAKOCTH /3/.

HenocTtatkoM naHHOrO yCTpOIHCTBA SIBJIAETCS TO, YTO (PUIIBTP MpenHa3HAuY€H TOJbKO JJIs
rpy0oil MeXaHW4eCKOW OYMCTKH BOJIbl, PAa3MEINEHHBII B HEM MAarHUT sl YJIABJIMBAHUS
MEXaHUYECKHX (peppOMarHUTHBIX YacTull. To ecTh, JaHHBIH QIIBTP HE CIOCOOEH OCYIECTBIIATh
r1yOOKYI0 OYHCTKY BOZBI OT PACTBOPEHHBIX B HEH XMMHUYECKHX U OMOJNIOTMYECKHX IPUMECEH.
Kpowme Toro, GpunbTp He ocyimecTBisieT pyHKLINN MATHUTHONW 00paOOTKH BOJBL

H3BeCcTHO yCTPOICTBO Ui MAarHUTHOIN 00pabOTKH JKUAKOCTEH, B KOTOPOM MPUMEHSIETCS
MarHuTHasl CUCTeMa COAep Kaliasi KackaJl MarHUTHBIX MATPHULL, IO OOKaM KOTOPBIX YCTAHOBJICHBI
yCHJIMBAIOI € MATHUTHOM TOJI€ MIOCTOSTHHBIE MATHUTHI /4/.

HenocraTkoM MaHHOTO YCTPOWMCTBA SIBJISIETCSI €r0 HECIIOCOOHOCTh K TIIyOOKOM OYUCTKE
BOJABI OT PACTBOPEHHBIX B HEW XHUMHUYECKMX W OHOJOrMYECKHX MpUMeCceH, TaKk KaK OHO
NpPeAHA3HAYEHO TOJIBKO ISl MArHUTHON 00pabOTKH BOJBL

Haubonee O1M3KuM TEXHUYECKUM PELICHUEM SBIISETCS (GUIBTP JJIs1 JOOUUCTKHU MUTHEBON
BOJIbI, COZEPKAIINN KOPIYC, BXOJHOHW U BBIXOAHOH IITYLIEPhI, YTOJbHO-IIEOJIUTOBBIN COPOSHT U
BBIXOAHOH nmarpyOok. Ha BEIXOMHOM MITyLIepe pa3MelleH MOCTOSHHBIA TOPOUAATbHBIA MarHuT C
BO3MOXKHOCTBIO €ro (PUKCalui BBIXOAHBIM MaTpyOkoM. TexXHHUYECKHil pe3ysbTaT COCTOHUT B
CYLIECTBEHHOM YJIYYIIEHUH KaueCTBA NMUTHEBON BOIBL. Pa3MeIneHHblii Ha BBIXOAHOM MaTpyOke
TOPOUJANIBHBIA MATHUT MO3BOJISIET OMarHMUHUBATh BOY, TEM CAMBIM MOBBIIIAS €€ OMOIIOTHYECKYFO
AKTUBHOCTh U KQUEeCTBEHHbIE ITOKa3aTenu /5/.

He}_'[OCTaTKOM AAHHOTO  TEXHUYECKOI0 pPCLICHUA  ABJIACTCA  TO qTO  mpouecc
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buabTpyromero copOeHTa, YTO HE TO3BOJISIET TMOBBICUTH KOJHMYECTBEHHBICE U KAUeCTBEHHBIC
nokasarenu npouecca punprpanun Boabl /6/. Tak, B Tabnuie 1. mpuBeneHbl pe3yIbTaThl OUUCTKH
3arpsi3HEHHON BOZIbI O€3 MpeBapUTEIbHOIO OMAarHUYUBAHNUS 3arPsI3HEHHOM BOABI U

HpOBeZ[eHHbIe ABTOpPaMH JOKCHCPUMCHTAJIbBHBIC HCCICAOBAHUA IIOKa3aJii, 4YTO, IpPpU
OCYLIECTBJIEHHE MAarHUTHON 0OpaOOTKU BOABI HE MOCIE, a 10 (PUIBTPALIUY €€ Yepe3 LEOTUTOBBIN
cOpOeHT, MO3BOJISIET CYLIECTBEHHO IMOBBICUTH aACOPOLMOHHBIE CBOICTBA COpOEHTa Ha OCHOBE
IPUPOIHOTO LEONUTa /6/, YTO OTPAXKEHO B MOKA3ATEJSIX MPUBEACHHBIX B TAOJHLE I KaXKOTO,
U3 a7COpPOUPYEMbIX XUMHYECKUX HJIEMEHTOB.

Tabnuua. 1.
SarpsizHsiomue Hcxoanoe Copep:raHne XHMHIECKIX HoBbimenne
BOJY XHMHYECKHE coJepIRAHNE 3JIEMEHTOB B BOJIE, AJICOPOIIIOHHOT
3JIEMEHTBI B BOJIE mg /1 CIOCOOHOCTH
3ArPSI3HSION 1pHpo/Horo
X E0JINTA IpH
MPOXOKIEHUN Yepes3
XHMITICCKIX HEro OMarHm4eH-
3JIEMEHTOB, HO#i BOXDLI
mg/1 B oMarnmgen- B ne
HOIi BozIe OMATHHYEHHOH %
BOJIE
PryTe 1,35 0,57 0,85 20,5
Xpom 94,0 15,5 30,7 16,1
KobasnsT 0,98 0,27 0,36 9.1
Iuak 230 37,1 59,3 9.7
Cenen 1,9 0,46 0,69 12
Crponumii 1095 340,0 4324 9
Temtyp 2,12 0,65 1,178 15
Bapuii 2221 87,5 133,2 20
Lesuit 4,83 1,31 2,12 17
Kenezo 770,1 171,3 238.9 9
Mapranen 74,3 443 59,9 21

Kak BumHo u3 Tabmuubl 1, moBblmieHHe ancopOLUOHHONW CHMOCOOHOCTH MPUPOIHOTO
neosnura cocraBiusier oT 9% mpo 20,5%. bnaromaps manHOMy 3(Qdexty, ¢ OIHOW CTOPOHBI
MIOBBIIIAETCS KAYECTBEHHBIN IMOKa3aTesb TNTyOOKOH OYMCTKH BOIBI MPH MPEIBAPUTEILHOM €€
OMAarHMYMBAHUH, C IPYTOH CTOPOHBI CHIIKAETCS PAcX0ll afcopOeHTa — MPUPOTHOTO LEONIUTA, TIPU
3aMeHe (UIBTPYIOLIEeH 3arpy3KH, YTO CHI)KAeT (PMHAHCOBBIC M3IEP’KKH Ha MPOIecc riryOoKoH
¢unbTpauu Boxbl. 1o MHEHUIO aBTOPOB /6/, TOBBINIEHHE aNCOPOLMOHHBIX CHOCOOHOCTEH
MPUPOIHOTO LIEOJUTA MOXKET JOCTHIaThCs, B TOM YHCIIE, B PE3yJIbTaTe YCUICHHUSI HOHOOOMEHHBIX
IIPOLIECCOB MPHU 3aMelleHUU HOHOB Kanus miu HaTpusi. C Apyroil CTOPOHBI, CHH)KEHUE BSI3KOCTH
BOJIBI Ha 5-7% Takke CrocoOCTBYeT OoJiee ydIieMy aacopOupOBaHUIO MPUPOIHBIM IIEOJTUTOM U3
BOJBI, 3arpsi3HSIOMNX €€ XUMHYeCKHX »JeMeHToB /1,6/. OmHOW W3 NPUYMH TOBBIIEHUS
ancopOLMOHHBIX CBOWCTB aICOPOEHTOB aBTOPbI /7/ CUMTAIOT CHUKEHHE IOBEPXHOCTHOTO
HaTspKeHUs Boabl Ha 10% -13% B pe3ynbraTe BO3AEMCTBUS MATHUTHOTO MOJIS.

B TO e Bpewms, pe3ynbTaThl UCCIENOBAaHMH IMOKA3aJH, 4TO HamboJiee ONTHMaJbHbBIE
pa3Mephl 3epeH MPUPOTHOTO LIEOJTUTA BAPbUPYIOT B rpenenax 0,1 — 3 MM, 4TO 3aBUCHT OT 0ObEMOB
U JTaBJIEHUs] ouyMInaeMoi Boabl Tak, mpu o4uCTKe BOABI B Oosplnx obbemax, Hampumep 1000
M’/4ac u Gornee, JUIsl BOMOCHAOKEH S HACENIEHHBIX My HKTOB, JIOJKHBI IPUMEHSATHCS [IEOTUTOBBIE
3epHa pasmepoM 2,5-3 MM, YTOOBI CHU3UTH THIPOJUHAMHYECKOE COIMpPOTUBJICHHE BOABI U
BO3MOXXHOCTb BBIMBIBaHMS M3 (DUIIbTpPa LIEOJUTOBOH 3arpy3ku. B To ke Bpems, NpeBbllIEHUE
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YKa3aHHBIX pa3MepOB 3€PEH IEOJINTa CYIIECTBEHHO CHIDKAET KAueCTBEHHbIE I10Ka3aTesln
(unbTpanuy, Tak KaKk CHUYKAETCS TIOJIe3HAs IJI0MAAb TOBEPXHOCTH LIEOJIUTOBOTO ancopOeHTa. B
TO JXK€ BpeMs, HalpUMep, B JOMALIHUX M OBITOBBIX (PHIBTPaxX, a TaKke B Pa3TMYHOM
00OpyIOBaHUN XMMHUYECKOT0, MEIUIIMHCKOTO U UHOTO Ha3HA4YeHMs, i€ He TpeOyeTrcs OONbIInX
pacxonos Boabl (B mpenenax 1-5 M*/4ac) NOMKHBI UCTIONB30BATLCA 3€PHA LIEONMTOBOM 3arpy3Ku
pasmepom 0,1-0,5 mm. Takum 0Opa3oMm, ONTUMANIbHBIE pa3MEpPbI 3ePEH LIEOJUTOBOTO aAcOpOeHTa
JOJDKHBI BapbupoBath B npenenax 0,1-3 MM, mpu 3tom, nonbop Haubnee 3ppekTuBHOrO pasmepa
3epeH Ui HIBTPa KOHKPETHOW MPOU3BOAUTENBHOCTH JOJIKEH MPOU3BOAUTHCS IMITUPUIECKUM
My TeM, TIPU 3TOM MOTYT OBITh JIsi KOHKPETHBIX YCJIOBUI (00beMa 1 faByieHus GUIBTPYEMO BOIbI)
MOTYT OBITb COCTaBJIEHbI TAaOJHWLBI M COOTBETCTBYIOIIUE MAJCTKH WJIA BBIYHCIUTEIbHbBIC
nporpaMMbl.  MeToabl mox0opa ONTUMANIBHBIX Pa3MEpPOB 3€peH MPHUPOAHOrO LEOJHTa B
ykaszaHHbIX npenesax 0,1-3 Mm u oObeMa (pUIBTPYIOLIEH 3arpy3Ku onucaHsl B padote /8/.

BaxkHbIM KpUTEpUEM SIBIIIETCS COOTBETCTBUE TNPOM3BOAUTEIBHOCTH MAarHUTHOTO
aKTHBATOPa BOABl M IIEOJIMTOBOTO anCcOpPOLMOHHOrO (WIbTpa, TaK Kak pasHULA B HX
NPOM3BOJUTEIPHOCTH TPHUBENET K CHIDKEHHIO 3((QEeKTHMBHOCTH, KaK OMAarHMYMBAHUS, TaK U
riyOoKol GrbTpaniv BOJBL.

Mesxny TeM, Hapsay C MOBBILIEHHEM aCOPOIMOHHON CITOCOOHOCTH MPUPOAHOTO LIEOJTUTA,
OMarHWYMBAaHWE BOJbI TNPUBOJUT K OJHOBPEMEHHOMY TMOBBIIEHUIO €€ Ka4eCTBEHHBIX
NOKa3aTresel, 4YTO OTMEUEHO pe3yJIbTaTaMi MHOTHX HCCIIENOBAHMM, BKJIro4as /1/.

3amadeii mpeanoaaraeMoro n300peTeHus sIBIsIeTCs noBbImeHne 3¢ gexTuBHOCTH paboTHI
yCTPOHCTBA I MATHUTHOHN aKTHBALWU U (PUIbTPALIU BOAbl ZeoMag.

ITocTaBneHHas 3aja4a peraeTcs TeM, 4To OJIOK MAarHUTHOMN aKTUBALIMH YCTAHOBJIEH IepeN
OnmokoM (QuUIbTPaLMK, TPU 3TOM NPOMYCKHAsT CIIOCOOHOCTh OJIOKA MAarHUTHOM aKTHBAaLUU
COOTBETCTBYET NPOINYCKHOW crocoOHocTH Onoka (uiabTpanuy, npudeM OJIOK (QHIbTpaLUH
3arpy’keH JpOoOJIEHHBIM TPHUPOIHBIM IIEOJIUTOM,  pa3Mepbl 3€peH KOTOPOro OrpaHHYeHbI
npenenamu 0,1-3 Mm.

CymHoCTh M300peTeHus] 3aKJII0YaeTcss B TOM, YTO JAJSI TOBBIIEHHS aACOPOLMOHHOM
CIIOCOOHOCTH (PUIIBTPYIOIIEH 3arpy3KU COCTOAIIEH W3 MPUPOAHOrO LEOJHUTa, OJOK MAarHUTHOH
aKTHBALMM YCTAHOBJIEH mepen OyokoMm ¢uipTparmu. Takum oOpa3oM, CHavajga HPOUCXOIUT
OMarHMYMBAaHUE BOJBI, YTO TMPUBOAUT K YJIYYIIEHUIO Mpouecca aacopOLuu W3 BOABI
3arps3HSIOIUX €€ XUMUYECKUX 3JIEMEHTOB MPUPOIHBIM LEOIUTOM. B TO jke BpeMmst, mpormycKHast
CHOCOOHOCTh OJIOKa MAarHUTHOW aKTHUBALlMM BOXBI JOJUKHA COOTBETCTBOBATH IPOIYCKHOH
criocoOHOocTH Oyoka (PUIBTpAlMM BOIBI, TAK KaK HECOOTBETCTBHE MPOIYCKHOW CIMOCOOHOCTH
MAarHUTHOTO aKTHBATOpa U LEOJUTOBOro (uibrpa Oymer CHmKaTh 3()(HEKTHUBHOCTH PabOTHI
yCTpoiicTBa. B TO ke BpeMmsi, pa3Mephl 3epeH LEOTUTOBOM 3arpy3Ku 010ka (GUIBTpALMU JOJIKHBI
HaxoauTheA B npenenax 0,1-3 MM, B 3aBUCUMOCTH OT MPOU3BOAUTENIBHOCTH YCTPONCTBA.

Ha ¢wur.1. nokasana cxema npuMepa TEXHUIECKOTO HCIIOJIHEHHS YCTPOHCTBA IS
MarHuTHOM 00padoTku xunkocren ZeoMag.

YcrpotictBo pabotaer cienyromum obpasom, ¢ur.l. Boma nmomaercs Ha BXOx Onoka
MarHUTHOHM akTUBAlMH 1, Mociie MPOXOXKASHHsT KOTOPOro nopaercs B Onok ¢unbsrparmu 2. B
pe3yJabTaTe IOCJIEAOBATENPHOTO OMArHWYUBAHUA BOAbI U €€ (UIbTpalM C TOMOIIBIO
LEOTUTOBOH  (prIIbTpyrOImEell 3arpy3Kd OCYIIECTBIISIETCS BBICOKOA((EKTHUBHAST MarHUTHAs
aKTUBALUS U (PUIBTPALHS BOJBL.
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3asiBuTenn: Xamuiaos Dabuud Hycpar orusl
Xanaunosa Tamuna Illnpun KeI3bI
Xaaunos AHAp DJIBYHH OIJIbI
Xamuaos Dapua DJIbLYHH OIJIbI



OOPMVYJIA U3OBPETEHUA

Y CTpOHCTBO 1151 MATHUTHON aKTUBALMK M (PUIIBTPALUU BOAbI ZeoMag, B KOTOpOM OJIOK
MAarHUTHOH aKTUBALIMU YCTAHOBJIGH TNiepen OJIOKOM (UIbTPALMK, NPH 3TOM MPOMYCKHAs
CIIOCOOHOCTh OJIOKa MAarHUTHOW AKTHBALMH COOTBETCTBYET IPOITYCKHOHM CHOCOOHOCTH Oioka
¢bunbTpanuy, npudeM OJOK (UIBTPALMU 3arpykeH IpOOJIEHHBIM NPHUPOIHBIM ILEOJIUTOM,
pa3Mepsl 3€peH KOTOpPOro orpanudensl npeaenamu 0,1-3 mm.

3asBuTenn: Xanaunos DapuuH Hycpat orusl
Xamnaosa Tamuaa llInpun Kbi3eI
XaanjaoB AHap DJIbYHH OTJIbI
Xamuaos PDapua DJIbYHH OIJIbI



YCTPOMUCTBO JJISI MATHUTHOM AKTUBAIIMU U ®UJILTPAIIMA BOJIBI
ZeoMag

3asBuTEeNH: Xanunoe Jap4HH Hycpat orjasi
Xaaunoea Tamuna HIapus KeI3b!
XaaunoB AHap 3JIb9HH OLJIbI
Xaaunop PapH DIbYHH OB
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