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. MIIK CO1B
HO1F 1/04
CIIOCOB T1OJIY YEHHS KEJE30COJEPXKAILEN MATHHTHOM
YXUIIKOCTH B HEITOJISIPHOM PACTBOPUTEJIE

W3obpereHne OTHOCHTCS K 'oGnacTn nonyqeﬂua Marﬁnrﬁmx XKUAKOCTEH,
KOTOPBIE€ MOTYT HCIIOJIB30BAThCA B KAYECTBE MAarHUTOXXUIAKOCTHBIX YIIOTHHTENEH
H JIeMI(EpOB, CMa30YHBIX MATEpHaNiOB, [JATIHKOB M DIEMEHTOB CHCTEM
aBTOMATH3AllMM, HOCHTENEH I HalpaBlIeHHOH TpPaHCIOPTHPOBKH JIEKapCTB,
CPEICTB JIe4eOHOM JHAarHOCTHKH.

N3BecTHBI CcnocoOBI MONMYYEHMS] MarHHTHBIX JKHIAKOCTEM B IpeaeNbHBIX
yriesoiopojax (OKTaHe, reKCcaHe, MUHEPATIBHOM Macile, CMAa30YHBIX MaTepHanax),
3aKIIOYAIOMMECcss B INENTH3AUMM MAarHHUTHBIX METAUIOB HWIH  (eppHUTOB,
MONyYCHHBIX XUMHYECKHM OCaXICHHEM U3 pacTBOPOB WIH (U3HYECKHUMHU
METOJaMH B OpPraHHYECKOH cpelle B TIPUCYTCTBHH ITOBEPXHOCTHO-aKTHBHBIX
BELIECTB, O0ECNEYMBAIOMMX 3aMEIeHHe BOABI HAa OPraHMYeCKyI0 Cpefy, uTO
IPUBOAMT K rUApo(oOU3aIUK TOBEPXHOCTH MArHUTHBIX HAHOYACTHI[ H TI03BOJISET
TNI0JTy4aTh CEIUMEHTAlIHOHHO YCTOWYMBBIE MAarHUTHBIE XHUAKOCTH [1-3].

HenoctatkoM  HM3BECTHBIX CHOCOGOB SBJISETCA CIIOXHOCTH HPOBECHHUS
NEeNTU3aldd  MarHUTHBIX  HAHOYAaCTHL M, KaK  CIEACTBHE, HH3Kas
CEZIMMEHTAILlIOHHAsl YCTONYMBOCTE MOJTydaeMbIX MarHMTHBIX “KHOKocTei. Kpome
TOr0, CYLIECTBEHHBIM HEJOCTAaTKOM H3BECTHEIX CIIOCOOOB ITOMYYEHHS MarHHTHBIX
KHIKOCTEH SIBJISETCS JUIMTENBHOCTh IIpOIecca MeNTH3allMy, 4YTO MNPHUBOAMT K
OKHCJICHHIO MarHMTHBIX, OCOOEHHO METaNIMYECKUX, HAHOYACTHIl M YXYILICHHIO
UX MarHMTHBIX CBOWCTB, HMEIOUMX IPHHIHIHAIBHO Ba)KHOE 3HAYEHHUE IS
[IPaKTHYECKUX NIPUMEHEHHIA.

Haunbonee Onm3kkM K 3asgBISIEMOMY TEXHHYIECKOMY DEINEHMIO SBISETCS
BbIOpaHHEIH B Ka4eCTBE IIPOTOTHUIIA CIIOCOH IIOTyYEHHs] MATHUTHBIX XHUAKOCTEH Ha
OCHOBE MAarHeTHTa, BKIIIOYAIOLIUH ClEAYIOIUEe CTAIWH: XMMHYECKOE OCAXKICHHE

MarHHTHBIX HaHOYacCTHI U3 BOJAHBIX PAaCTBOPOB, OTMBIBKY oOCajKa, NCIITHU3auuio




MarHUTHBIX HaHOYACTHUIl B OPraHHYECKOM cpele B npncyr’criapiﬁ HOBEPXHOCTHO-
aKTHBHBIX BEILIECTB, IEHTPHU(YTHPOBAHKE NOTyIEHHOH MarHATHOM cycneHmn Juis
OTJEJICHHUS] KPYIHBIX MarHUTHBIX qacTnu [3]. HeILOCTai'KOM IIpoTOTHNA ABNISAETCA
JUIATENBHOCTE Mpoliecca IEeNTH3AMH MaTHUTHEIX HAHOYACTHII B OPraHHYecKoM
cpele, YTO NPHBOAMT K OKMCIEHMIO MATHHTHBIX, OCOGEHHO METAJUTMYECKHX
HaHOYACTHIL. |

3agayedl H300peTeHMs sABIfeTcs paspaboTka cmocoba  IONydYeHHs
MarHUTHOM J>KHAKOCTH Ha OCHOBE METAJUIMYECKOrO JXejle3a B HENOJIIPHOM
pacTBOpHUTENle, TO3BOJISIOIIEr0 COKPAaTHTh BpeMs MONYYeHHS MAarHHTHOH
XKHIKOCTH M YMEHBIIUTh OKUCICHNEe MAarHUTHBEIX HAHOYACTHIL, ©

ITocraBneHHass 3ajada [OOCTHIAeTCs TeM, YTO B CHOCO0E MONy4EHHS
KEJIE30coAepKaliell MarHUTHOM JKMIKOCTH B HEMOJSPHOM. PacTBOPHUTENE,
3aKJTIOYAIOIIEMCS B XUMHYECKOM OCaXACHUU BBICOKOJIUCTIEPCHOTO
METAJUTMYECKOr0 JKeJjie3a BOCCTaHOBJICHHUEM COJIH Xkelle3a OOpOruaApruAOM HATpUs B
BOJHOM pacTBOpe M IPOMBIBKY OCaJKa [MCTHJUIMPOBAaHHOM BOJOM, OCamoK
IIPOMBIBAIOT JUCTWUIMPOBAaHHOM Bogod 10 pH 8, 3areM ero otmensror
GUIbTPOBaHHEM, K BIOXHOMY OCaIKy HOOOaBISIOT XJIOpO(OpM, MOIYUYEHHYIO
CYCIEH3HIO IIOMELIAIOT Ha IIOCTOSHHBIA MAarHuT, BEPXHUH BOAHBIA CIIOH
obpazoBaBmielics AByX(a3HON CHCTEMBI CJIHMBAalOT, K CYCIEH3WH OCagka B
xsopodopMe 10OaBIAIOT OBEPXHOCTHO-aKTHBHOE BEIIECTBO, MOyYEHHYIO CMECh
HarpeBaloT 10 90°C s oTnaeneHWs BOOBI H xnbpo@opMa U pa3baBisoOT
HETIOJIIPHBIM PaCTBOPHUTEIIEM.

B oTinyMe OT M3BECTHBIX CIIOCOOOB IOJyYeHMS MarHUTHBIX JXKHIKOCTEH, B
3asMBIIIEMOM CIOCO0€ I/ TNPENOTBPALEHHS OKHCICHHS K BIAKHOMY OCaIKy
MarHUTHBIX METAUIMYECKHX HaHOYaCTHIl J0OaBIAeTCA XJIOpOPOPM, YTO MPHBOIHUT
K 00pa3zoBaHHIO ABYX(a3HOU CHCTEMEI BoJa (BEpXHHUit ClIoit)/x10podopM (HHKHHMI
cioi). Ilpy d>TOM MarHWTHBIE HAaHOYACTHIEI JIOKAIH3YIOTCA B  HHKHEM
opraindeckoil (xmopogpopMm) ¢asze, Kk KOTOpOH IOCHe OTHENEHHS BEPXHETO

BOOHOTO cJosi pobaBisercs HGHOJISIpHBIﬁ paCTBOPHTeHB H TIIOBCPXHOCTHO-
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aKTUBHOE BEIECTBO, KOTOpOE€ JIOKAIH3YeTCi Ha 'noaerHoéTn MarHUTHBIX
HAHOYACTHL|, TPE/IOTBpAIllas HX arperpoBaHAe M OKHCIEHHE. st monydeHust
MarHUTHOM JKHAKOCTH B HENOJSIPHOM pacTsOpHTele OCTaTquym BOZY,
xjopopopM u rekcaH wucnapsmd npu 90°C, mociae d9Yero K MarHMTHBIM
HaHOYACTHULIaM, CTabMIM3UPOBAHHBIM HOBerHOCTHO-aKTI/IBHLIM BEI[ECTBOM,
N00aBISUIA HEMOJSPHBIA PacTBOPHUTEND (i‘eKcaH; MHHepaTbHoe Macio). Ocaok
HaHOYACTHLl JXeje3a mnpombiBad Jno pH 8, T.x. mpu orMeiBke g0 pH 7
MPOUCXOAMWIIa TMENTU3aLUsI 0Cajika, YTO HE IO03BOJAJNO IIONYYHTH B pE3YJIBTATe
CEeIMMEHTAIlAOHHO YCTOMYMBYIO MAarHMTHYIO JKUAKOCTh. CeaMMEHTaLMOHHO
yCTOMYMBas MarHUTHAs XUAKOCTEH Taloke He oOpaszyercs W NMpH OTMBIBKE OCa[Ka
no pH 9. Ananus BIMsSHHMS TeMIlepaTypbl HarpeBaHUs CYCIIEH3HM HaHOYaCTHI]
XKeJie3a I OTJEIEHHS BOJbI U XJIOpodopMa MoKa3al, 4To ONTHMAIIBHOI ABISETCS
temneparypa 90°C. Ilpu nepeMemmMBaHMM M HarpeBaHWM CYCIEH3HM YaCTHI
mucriepcHoM ¢asel 1o 80°C BpeMs nepeMeIIUBaHUs yBenuyuBaeTcs 10 150 MuH 1
ob1ee BpeMsi IIPUTOTOBIIEHHS MarHUTHOM aucnepcuu cocrasisier 205 muH. Ipu
nepeMelIMBaHMKM M HarpeBaHmu cycneHsun a0 95°C obpasyercs amcnepcus
TE€MHO-KOPUYHEBOTO uBeTa; YTO CBHIETEIHCTBYET 06 OKHCIIEHMH HAHOYACTHIL
xelesa. i

CymuocTts u3o06perenus nosicasercs ®wur.l, @ur.2, ®ur.3, rae Ha Dur.1
npuBeJeHa MEKpodoTorpadpus HaHOYACTHUL] JKeJe3a, BBIACICHHBIX U3 MarHUTHOM
KMIKOCTH, IHOTy4eHHON 3agBseMbIM croco6om, Ha Pur.2 — peHTreHorpamma
HAHOYACTHI[ JKeJe3a, BBIIEIEHHBIX WX MArHUTHOM JKUIKOCTH, IOJy4YeHHOH
3agBliSseMBIM crocoboM, Ha Dur.3 U1l cpaBHEHMS IIPEICTaBIeHa PEHTIeHOorpaMma
HAHOYACTHI] JK€JI€3a, BBIZIEJEHHBIX W3 MArHHTHOM >XHMIKOCTH, IONyYeHHOH B
COOTBETCTBHH C IMPOTOTHUIIOM.

3agBisgeMblii CITOCO0 HILTFOCTPUPYETCS CIEAYIOIHMMHU ITPUMEPAMH.

Ilpumep 1. 4,2 r renrtarugpara cynbbara xenesa (II) FeSO, 7H,O
pactBopsii B 50 MO JIUCTHWUIMPOBAHHOM BOABI, MA00aBIsAnM 2  Kamiu

KOHHCHTpHpOBaHHOf:I cepHoﬁ KHCJOTBI OJIA NMPEOOTBPAILICHUS OKHCJIIEHHS HOHOB
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xkerne3a U Harpesasn 1o 70°C. K pactopy renraruapata cynbgara xenesa (II) co
ckopoctbio 20 mi/MuH no6asisuin 20 MJI BOIHOTO paCTBopa BOCCTaHOBHUTEIS,
comepxaitero 1,7 r 6oporunpuzna Hatpus NaBH; u 0,45 r ruapokcuna Hatpus
NaOH. O6pasoBaBumiyrocss BOAHYIO  CYCIIEH3WIO  HAHOYACTHII  JKelle3a
JOTIOJIHUTENIFHO TepeMeIlnBaid B Tedenne 30 MHH [0 IpeKpalleHHs
ra3oBBIICNICHUS. W NPOMBIBAJIM JEKaHTalLMeHd a0 pHi 8. 3aTeM K moIyYeHHOH
BOJHOM CYCIIEH3WM HaHOYacTul| Xejnesa gobasmsmu 100 mu xnopodopma u
IIOMEIIAIH CMECh Ha ITOCTOSHHBIM MAarHuT AJIs YCKOPEHUS OCENaHUs HaHOYACTHII
xenesa. B pesynprare oGpasom:manécr, AByx(a3Has cucTeMa, cocToslas U3
BepxHell BoaHOW (assl W HIDKHEW, INpeACTaBIAomEed CcoboM CycleH3 o
HaHOYACTHIl >Keje3a B XxjopodopMme. BepxHui#f BOAHBIA ClO# ciouBamM, K
CYCIEH3HMM HAHOYACTHI XKeje3a B xyopodopme mpunuBanu 0,2 MJI OJEHHOBORH
KHUCJIOTBI, cMech HarpeBaid a0 90°C u mnepememmBanyd B TedyeHue | w,
OTHENAIOLyIOCs BoAy ciuBand. Ilocie TmonHOro yganeHus BOABI H
rugpodobu3anl HaAHOYACTHI[ XKejesa K nonyquHoMy IPOAYKTY HOGaBIISLIH
HETOJSPHBIA pacTBOpUTENb (reKcaH, MHUHEpaJbHOE Macjio) B KOJIMYECTBE,
HE0OXOMMOM JUIs MTOTy4eHHs] MarHUTHON XHIKOCTH 3aaHHOM KOHIleHTpauuu. B
pe3ynbTaTe MoTy4aeTcsi CEANMEHTALMOHHO YCTORYHBasK JUCIIEPCHS YEPHOTO I[BETA

Mpumep 2. 4,2 r renrarugpara cynshara xenesa (II) FeSOs 7H,0
pactBopsii B 50 M JUCTWUIMPOBAHHOK  BOJIBI, fOGaBIM 2 Kamiw
KOHIICHTPUPOBAaHHOMN CEepHOM KUCIIOTHI Uil NPENOTBPAIEHUS OKUCJIECHHS HOHOB
xkenesa u HarpeBasi 10 70°C. K pacTBopy renraruapara cyibdara xenesa (II) co
ckopocThio 20 Mi/MuH moGasisutn 20 MJT BOIHOTO PacTBOpa BOCCTAHOBMTEJS,
comepxamero 1,7 r Goporuapuna Hatpus NaBH,; u 0,45 r ruapoxcuma HaTpus
NaOH. O6pa3oBaBuIyrocsi  BOIHYIO cycrxensmd HaHOYAaCTHI[  XKeJjie3a
JOTIOJIHUTENFHO INepeMellnBaId B TeyeHune 30 MHUH [0 MpeKpalleHHs
ra3oBBIAEIECHUST M IIPpOMBIBANIA AekaHTauved no pH 7. 3areM K mnomydeHHOM
BOIHOM CyCHEH3WM HaHOYacTHL xene3a no0asimsuid 100 mut - xmopodopma u

MIOMENIAJId CMECh Ha IIOCTOSSHHBIA MarHuT JJIs YCKOpPCHHA ocelidHUs HaHOYaCTHI]
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xene3a. B pesynsTare o6Gpa3oBBIBaNAch ABYX(aszHas cﬁCTeMa, cocrosias H3
BepXHeli BONHOW (a3bl W HIDKHeW, NpeACTaBnsoWeli co0oif CyCHeH3HIO
HAaHOYACTHI[ >Kele3a B ximopodopMme. BepxHuii BOAHBIA ClIOW CIHBAH, K
CyCNeH3MH HaHOYACTHI[ )Xejle3a B XJOopohopMe NpHUIHBAIH 10,2 MJI OJICUHOBOM
KHCIOTHI, cMech HarpeBamu 1o 90°C u nepemelﬁHBanH B_TedyeHwe 1 4,
oTAENAIOIyIOCs Boxy ciuBanM. Ilocie monHOro  yAaln¢HHA  BOIB M
rugpodobu3aly HaHOYACTHUI[ Xejle3a K ITOJy4eHHOMY ﬁpbnyKTy noGaBisiu
rekcad B KOJMYECTBE, HEOOXOAHMOM Ui TONyYeHHS MAarHHTHOH >KHIKOCTH
3aJlaHHOM KOHIIEHTpaluu. B pesyinbrare TOro, 4TO IpH OTMbIBKe ocaika no pH7
IPOMCXOIUT IIENTH3AIMA OCafKa, yCTONYMBAs JUCTIEPCHs HaHOYACTHIL XKeje3a He
obpasyercs.

IMpumep 3. 4,2 r renrarmppata cymbdara sxenesa (II) FeSO, 7H,O
pactBopsuii B S50 MJI JMCTHIUIMPOBaHHOH BOZE, no0aBmsIM 2 KaluM
KOHLEHTPUPOBAHHON CEpHOH KHCIIOTBI Ul MPEROTBPALCHHs OKUCJIEHHUS HOHOB
kenesa u Harpesand 1o 70°C. K pactBopy remraruipara cynb(bai"a xeine3a (II) co
ckopocteio 20 Mi/MuH fobasnand 20 My BOAHOrO paCTB‘opa BOCCTaHOBHUTEIIS,
comepxamero 1,7 r Goporunpuna Hatpus NaBHy u 0,45 1 T'HIPOKCHAA HATpHS
NaOH. OG6pa3oBaBIylocsi  BOAHYIO  CYCIIEH3HIO  HAHOYAaCTHL[  XKejesa
JOTONHATENBHO IepeMeInBaii - B TedeHue 30 MHH [0 MpeKpalleHus
ra3oBbIE/IEHAS M IpOMBIBanM Jekantammed 1o pH 9. 3areM K IONy4eHHOH
BOJHOM CyCHEH3MM HaHOYAacTHL >xeiae3a nobasms 100 M " xnopodopMa H
TIOMEIIATA CMECh HA TIOCTOSHHBIM MArHUT Uil YCKOPEHHs OCElaHHA HaHOYACTHIL
Xene3a. B pesyinsrare 00pa3oBBIBalach JAByX(aszHas CHCTeMa, COCTOSINad W3
BepxXHell BOAHONW (hasbl U HIDKHEH, NpeACTaBisoNIeH cofoli CyCIIEH3HIO
HAHOYACTHI[ JXeie3a B xiopodopme. BepxHuii BOAHBIN CIOH CIHMBAIM, K
CYCIIeH3MH HAHOYACTHIl XKeje3a B xnopodopme npummsamy 0,2 MJI OJIEHHOBOM
KHCIOTHl, cMech HarpeBamu o 90°C ¥ nepeMelnMBany B‘ TedeHune 1 4,
OTHENSIOIIyIoCS BOAYy CNOWBaId. llocie IONHOTO  yHal€HWs BORBI H

ruapoo6H3aIE HAHOYACTHI XKele3a K INONTY4eHHOMY MPOAYKTY ROOaBIIsI
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rekcaH B KOJNH4YECTBE, HEOOXOOMMOM I nonyqéﬁﬁa MarHiTHOH JKHJKOCTH
3aJaHHOM KOHLIEHTpauuu. B pesynprate ycToduuBas nnénepcna HaHOYAaCTHI
’KeJie3a B OpraHMIeCKOM pacTBOpPHUTENE He 0OpasyeTcs. . | |

Ilpumep 4. 4,2 r remrarugpara cynbdara Kernesa (II) FeSO4 7H,O
pactBopsiid B S50 mi )mcmnnnpOBaHHoifl BOJBI, ,zioﬁa_Bmm_I/I 2 xamm
KOHIICHTPUPOBAaHHON CEpPHOM KHCIIOTHI IS npenOTBpameHHﬁ OKHC/IEHHS HOHOB
xeine3a u HarpeBaiM 10 70°C. K pactBopy renraruapara cynmba%a xenesa (II) co
ckopoctbio 20 mu/mMuH no6apisyi 20 M BOZHOTO PacTBOpa BOCCTaHOBHUTEIS,
coxepxxamero 1,7 r 6oporunpuna Hatpus NaBH, u 0,45 r ruapokcuja HaTpus
NaOH. OO6pa3oBaBUIylocss  BOJHYK)  CYCIEH3HIO HAHOYACTHI  KeJesa
NONOJHUTENBHO TNepeMemMBai B TeueHHE 30 MHH [0 MpeKpalleHUs
ra3oBbICTICHUS] M TNpPOMBIBAIU JekaHTauued no pH 8. 3areM k mnosy4eHHOi
BOJHOM CyCIIEH3MH HAaHOYACTHI Xele3a nobapmsamd 100 mi ximopodopma H
HOMEIaIH CMECh Ha IOCTOSIHHBIH MarHuT JUIsl YCKOPEHUs OCeaHUs HaHOYACTHIL
xene3za. B pesynbrare oOpa3zoBbIBaniach AByX(a3Has CHCTEMa, COCTOSIIas U3
BepxHell BomHOM (a3l W HWXKHEH, MpeAcTaBisoomed coboit CycreH3Ho
HAHOYACTHI[ JKelle3a B Xxyopodopme. BepxHuit BOmHBIA ciloOM ciaMBanM, K
CyCIIEH3HUM HAHOYACTHIl XKelle3a B XyopodopMme mpuiuBaiu ‘0,2 MJI OJEHHOBOM
KHUCIOTBI, cMech HarpeBayin a0 80°C u nepeMemﬁBaan B TedyeHwe 1,5 u,
OTHENAIOUIYyIOCA BOAY CluMBand. [locie IOMHOTO yHAlNéHWs BOOBl U
rupodoOHu3ayl HaHOYACTHI[ XKejle3a K NOJYYEeHHOMY IPOXYKTY A0OaBIIsIH
TeKCaH B KOJHMYECTBE, HEOOXOMMMOM i MOJyYEHHsS MArHHTHOH JKHIKOCTH
3aJJaHHOH KOHUEHTpaluu. [lepemMelInBaHue CyCIEeH3WH YacCTHL MarHUTHOM ¢a3bl
npu HarpeBanuu o 80°C s oTheneHus BOABl M XJIOpoGopMa yBEITHYUBAETCA 10
150 muH 1 obwmee BpeMs NPUTOTOBIEHUS MarHUTHOM Aucnepcuu cocrasiger 205
MUH.

Ipumep S. 4,2 r renrarugpara cyiasdara sxenesa (II) ' FeSO, 7H,0
pactBopsuit B 50 M OMCTAUIMPOBAHHOM BOXBI, [00aBIsUIM 2  Kalull

KOHI.ICHTpHpOB&HHOﬁ CepHOﬁ KHCJIOTBEI IJIs1 IIPE€OOTBpPALLCHUA OKHUCJIICHHUS HOHOB
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xene3a u HarpeBayu o 70°C. K pactBopy renrarugpara cyiasgara xenesa (II) co
ckopocTeio 20 Mi/MuH nobapisuii 20 MJI BOJHOTO pacTBOpa BOCCTAHOBUTEI,
cogepxamero 1,7 r 6oporuapuna Hatpus NaBH; u 0,45 r ri/mpoxcn,ua HaTpus
NaOH. OG6pa3oBaBuiylocss  BOZHYIO cycneﬂsmé HaHOYACTHUI[  Kelle3a
JIOTIOJIHUTENIBHO ~TIepeMelnuBand B TedeHue 30 MMH [0 TpeKpalleHus
rasoBBIACIIEHUS M TNpOMBIBaIM AekaHTauued no pH 8. 3areM k mosydeHHOI
BOJHON CyCHEH3WH HaHOYACTHL[ >Xejes3a nobassm- 100 M xjopodopma U
IIOMEIIAIM CMECh HA MOCTOSHHBIA MarHuT JJIs YCKOPEHHs OCEeNaHUs HaHOYACTHLI
xeneza. B pesynbrare obOpa3zoBbiBanach AByX(asHas CHCTEMa, COCTOsMIas U3
BepxHe BOAHON a3l M HIWKHEH, IpelcTaBIsiomeil cobol CycCreH3uIo
HAHOYACTHI[ >Kene3a B Xiopodopme. BepxHuil BOAHEIN crloil ciauBamd, K
CYCIIEH3UH HAaHOYACTHL[ JXeje3a B Xyiopodopme mpumimBaid 0,2 MII OJEHHOBOM
KHCJIOTBI, cMech HarpeBasu 1o 95°C u nepememmBany B TedeHue | v,
oTAeNsAIoNylocss Boxy ciuuBand. [locie MOMHOrO  ynajeHuss BOABI H
ruapodoOH3aMKH HAHOYACTHI] XKejle3a K IMOIyYEHHOMY ’hpozxyKTy no6aBnsu
IeKCaH B KOJIMYECTBE, HEOOXOMHUMOM [UIA IONy4YEHHMsS MArHMTHOM JKHIKOCTH
3allaHHOW KOHLEHTpaluH. B pesynmsTare obpasyercs z[ncnepcnﬂ TEMHO-
KOPHYHEBOIO LIBETA, YTO CBUIETENBCTBYET 00 OKHCJICHHH HAHOYACTHII JKeJIe3a.

Jins monarBepkaeHHs (a3oBOro cocraBa M pa3Mepa YacTHULl JUCIIEPCHOM
(asbl  TOMYyYEHHOM MArHMTHOM JKMIOKOCTH CHHTE3UPOBAaHHBEIE  OOGpasLbl
HCCIENOBAI  METOJaMH  CKaHHMPYIOUIEH  3IEeKTPOHHOI MthOCKonHH U
pPEeHTreHo(a30BOro aHaiuu3a. OJEKTPOHHO-MHUKPOCKOIIUYECKHE  MCCIEeNOBAHUS
MPOBOAWIK Ha TPaHCMHUCCHOHHOM JJIEKTPOHHOM ~MHKpockome LEO-906.
PenTreno(a3oBbIii aHAIN3 IPOBOAKIIA HA PEHTTEHOBCKOM audpakromerpe JIPOH-
3 ¢ ucnonezoBanneM CoKo-H3yueHus B HHTEpBaJie YIioB 20 = 6-85°,

B rabnuue mnpuBeneHB! 3aTpaThl BpEeMEHM Ha HOJMy4e€HHE MarHUTHOM

XHIKOCTH 3asBJISIEMBIM CIIOCOGOM H B COOTBETCTBHH C IPOTOTHIIOM.




Tabauma.

3aTpaThl BpEMEHH Ha NOIy4eHHe MarHUTHBIX XHIKOCTeH B COOTBETCTBUH
C IPOTOTHUIIOM U 3asBiiieMbIM criocoboM (ITpumep 1)

Bpems, 3aTpaueHHOe Ha
BBITIOJIHEHHE CTaAuid, MUH

Cragus =
a WsBecTHBIN ; .
: 3asBisieMbIN
(mpoToTHI)
XuMUYecKkoe  OCaXACHHEe  MarHUTHBIX '
30 muH 30 muH
HaHOYACTHI U3 BOJHBIX PaCTBOPOB
OTMBIBKa ocagka 25 MuH 25 MuH
OrpeneHue ocanka Ha GuiIbpTpe 15 MuH 15 MuH
Jlo6aBnenue xJyiopogopma 51 Cragus 5 v
nepeMellBaHue OTCYTCTBYET
Otnenenue CyCneH3HHM YacTHL MarHUTHOM Cragus 10 MHH
(a3l B xsopodopme OTCYTCTBYET
JlobaBneHHe pacTBOpa  ITOBEPXHOCTHO- C'fanm
aKTUBHOI'O BEIECTBA K CYCIIE€H3MM YaCTHUI - ) 1 MuH
. OTCYTCTBYET
MarHuTHo# ¢a3sl B xjiopodopme _
IlepememiBaHue  CyCHIEH3MH  YacTHII Cramms
MarHuTHOH ¢a3pl B cMecH xyiopodopMa u : ' 5 MUH
OTCYTCTBYET
ITOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA
IlepemelmBaHue  CYCIIEH3HMH  YaCTHII Cramns
MarHUTHOW ¢a3pl TNpU HArpeBaHHH [0 60 mux
o OTCYTCTBYET
90°C pnisg oTaeneHus BoAs! U xjopodopma
Ilentu3auyss MarHUTHBIX HaHOYACTHI[ B ‘ Cramus
OpraHMYeCKON cpelle B MNPUCYTCTBHUH 120 muH
OTCYTCTBYET
OBEPXHOCTHO-aKTHBHBIX BEIIECTB
3arpaThl  BpPeMEHM Ha  MOJydYCHHE
P P e 190 MunH 150 MutH

MAaTrHHATHOM XUOKOCTH

CpaBHHUTENBHBIH aHAJNIU3 3aTpaT BPEMEHH Ha IOJydYeHHEe MArHHUTHBIX

)KUAKOCTEH B COOTBETCTBHHU C HpOTOTHHOM 1 3asABJISIEMBIM CIIOCOOOM IToKasall, 4To

CcII0cO0O0OM.

0611166 BpEMsL IIONYUCHHUA MarHUTHOH JXMIOKOCTH Ha OCHOBE METAJJIMYECKOT'O
xeje3a B COOTBETCTBUM C 3asBIIIEMBIM crioco6oM Ha 40 MHH MeHbIIIe BPCMCHH,

3aTpa4€HHOro Ha IIOJYUYCHHE QHAJIOTHYHOM MAarHUTHOM JKHMIKOCTH H3BECTHBIM

AHanu3 SJICKTPOHHOMHKPOCKOITUYCCKHUX HAaHHBIX CBHACTCIIBCTBYCT O TOM,

8

4YTO CpeIHHH pa3Mep HaHOYACTHI XKeje3a cocTaBiseT 54,0 HM.




W3 aHanu3a peHTreHOrpaMMBl HaHOYAaCTHII, Brameneﬂnﬁrx HX MarHUTHOH
KUAKOCTH, TOJIYUEHHOU 3asBIseMbIM CIOCOOOM B cOOTBETCTBHH, ¢ [Ipumepom 1,
CleqyeT, YTO MAarHUTHas >XUIKOCTh COJAEPXKUT HAHOYACTHLEI -METAIHYECKOTO
’Keje3a, MPUMECH TPOAYKTOB  OKHCIIEHHS 0TcyTCTByIQ'i‘. Hanoyacruiisl,
BBIJIEIEHHBIE M3 MAarHUTHOM JKHIKOCTH, nonyqéﬁHoﬁ B COOTBETCTBHH C
NPOTOTHUIIOM, HapsAAy C METAUVIMYECKHM IKeJIe30M (47,7%) - COHEPXKUT OKCHJ
xenesa (52,3%). |

Takum oOpa3om, 3asgBisieMblii croco0 IO3BONSAET IOJYYHUTH MAarHUTHYIO
XKHIKOCTh Ha OCHOBE HAHOYACTHI METALUTHYECKOro dxeine3a Oe3 Ipumecei
IPOAYKTOB OKHCJIEHHS, YTO TOATBEPXIAETCS pe3ylbTaTaMH PEHTTeHO(a30BOro

aHalu3a, U COKPaTUTh BpeMs ee MmojiyueHus Ha 40 MUH.
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1. Bepkosckuit 5.M., Mensenes B.®., Kpako M.C. MaruurtHsie XHAKOCTH.
M.: Xumus. 1989. C.14-21.
2. bym 2.4, Mafziopm; M.M., Llebepc A.O. MaFHPITHI;Ie xupkoctu. Pura:
3unatHe. 1989. C.345-348. | o
3. Asr.ceun. CCCP Ne 833545, MKHM C01 G 49/08, H 01 F 1/28,
30.05.1981.




®OPMVYJIA U3OBPETEHHMA -

Crnoco6 momyyeHHst Kele30CoIeprKaleii Mamnmoﬁy XKHUAKOCTH B
HETIONSIPHOM  PacTBOpHUTEIE, Blcnloqaiomnﬁ XHMHYECKOE  OCaXKICHHE
BBICOKOZMCIIEPCHOIO METAJTHUECKOIO JKejie3a BOCCTAHOBIIEHHEM .COJIH JKeje3a
6OpPOTMIOPHIOM HAaTpMA B BOJHOM pacTBope U NPOMBIBKY  OCajika
AUCTH/UTHPOBAHHOM BOIOH, OTIHYAIOIIMICS TEM, YTO OCaJ0K MpOMEIBaoT 10 pH
8, 3aTeM €ero OTAENSAIOT (QUILTPOBAHHEM, K BIAXHOMY OCaiKy H00aBIAIOT
XJI0poGopM, MONYYEHHYIO CYCNEH3HIO IOMEINAIOT Ha TOCTOSHHBIM MarHur,
BEpXHMM BOJHBIA CiI0M oOpa3oBaBueiicss IBYX(ha3HOM CHCTEMBI CIIMBAIOT, K
CYCIIEH3UH 0CaJiKa B XJIopodopMe 106aBIIIOT NOBEPXHOCTHO-aKTHBHOE BEIIECTBO,
IIOJIy4E€HHYIO cMech HarpesatoT 10 90°C s oTaeneHus BoAbl M XJopodopMa u

pa36aBIIAIOT HENOJSIPHEIM PaCTBOPUTENIEM.




Cri0co6 MoydeHH s JKee30CoiepKalieii MarHUTHOH KHAKOCTH
B HEIOJISIPHOM pacTBOpPUTETE

®ur. 1




Cr10c06 MONyYeHHUs JKeNe30CoepKalel MarHUTHO! JKUIKOCTH
B HEMOJSPHOM PacTBOPHTEINE

80~

Fe

40+

304

26,

Qur. 2




Cr10c00 MoJTy4eHuUs KeNe30CcoaepIKaIieis MATHUTHOH KUIKOCTH
B HEIIOJISIPHOM PacTBOpHTETE

504

404

o T LB
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EBPA3HIICKOE IATEHTHOE BEJJOMCTBO

Homep eBpasuiickoif 3as1Bku:

OTYET O IATEHTHOM

IIOUCKE 201900019
(ctates 15(3) EAIIK u npasuiio 42
ITaTenTHO# nHCTpYKMH K EATIK)

Jlara nozaun: 23/11/2018 lZIaTa HCHPAIIHBAEMOTO NIPHOPHUTETA:
Ha3panne n3o6pererns: CIIOCOB ITOJIYUYEHHS JKEJIE30COEPKAILIEM MATHUTHOM JXHJIKOCTH B HEIIOJISIPHOM PACTBOPUTEJIE

Bassurens: YUPEXJEHUE BEJIOPYCCKOI'O T'OCYJIAPCTBEHHOTO VHHMBEPCHUTETA "HAYYHO-UCCJEJOBATEJILCKHAM WMHCTHUTYT
(PU3NKO-XMMHWYECKHX ITPOBJIEM" (HUH OXI1 BI'Y)

] HekoTophle NyHKTL! GopMyJibl He MOAJIERAT NMOMUCKY (CM. pa3aen I AONOJHHTEIBLHOrO JHCT]).
[l Eauncrno n3obperenns He cobaoneHo (cm. pasaen I nonoasuTenLHOr0 AUCTA)

IA. KTACCHUOHUKALIHNA TIPEIMETA M30BPETEHUA: HO1F 1/28
HOI1F 1/44
CO01G 49/08

Cornacno MexayHapoaHo#t nareHTHoH knaccuduxanun (MITK)
b. OBJIACTD ITOMCKA:
MHiHEMYM NIpOCMOTpEHHOM TOKYMEHTaluH (cHcTeMa kiaccudnkawun 1 unaekcel MIIK)

HO1F 1/00, 1/28, 1/44, CO1G 49/00, 49/08

JIpyras mpoBepeHHas JOKYMEHTaIMs B TOH Mepe, B Kakoi OHa BKJIIOYEHA B 0671aCTh NOHCKa:

B. JOKYMEHTB], CHUTAIOINUECS PEJJEBAHTHBIMH

[Kareropus* CcBUIKH Ha NOKYMEHTBHI C YKa3aHHEM, II€ 9TO BO3MOXKHO, PENIEBAHTHBIX YacTel OtHOCcHTCA K TyHKTY Ne
A SU833545 (Opnena TpynoBoro KpacHoro 3HaMeHH HHCTUTYT TEIIO- 1
MaccooOMeHa uM. A.B. JIpikosa), 30.05.1981
A RU2016128390 (denepanpHoe TrocyJapcTBEHHOE aBTOHOMHOE 1
o6paszoBaTenbHOE y4YpexaeHue BBICILIETO obpa3oBaHus

"Cankr-Ilerep6yprckmii MOJIMTEXHUYECK Ui YHHUBEpPCHUTET IleTpa
Benunkoro"), 17.01.2018

A FR2209989 (Institut national de la propiete industrielle), 05.07.1974 1
A CA1045806 (FUJI PHOTO FILM CO LTD), 09.01.1979 1
A DE2533714 (FUJI PHOTO FILM CO LTD), 17.02.1977 1

D TIOCACAYIOINE JOKYMCHTRI YKAQ3aHbI B ITPOJAO/DKCHUH rpa(])u B D JAHHBIC O NaTCHTAX-aHAI0rax yKka3aHbl B IIpHIOKCHHH

%k .
Ocobkie kaTerophit CCEUIOMHEIX AOKYMEHTOB: "T" 6onee no3aHM# ROKYMEHT, ONyGINKOBAHHBIM 1IOC)IE ATl NPHOPHUTETA U
"A" JOKYMEHT, onpeenstomuit o6y ypoBeHb TEXHUKH
TIPHBEACHHBIH /11 NOHMMaHUA N300peTeHUs

"

E" Gonee partinil A0KYMEHT, HO ONyGIMKOBAHHIF Ka AATY NOAaTH "X" IOKyMEHT, HMeloLIHii Hanbonee 6IM3KOE OTHOMICHHE K NPEAMETY MONCKa,
CBpasHHACKON 3ATBKH IWIH MOCIC Heo rlopo'-lamy’m HOBH3HY HIIH H300pETaTENbCKHIE YPOBEHS, B3ATHIH B OTACIFHOCTH
0" OKYMEHT, OTHOCAIIAHCA K YCTHOMY PACKPBITHIO, SKCHIOHH- "Y" nokymeHT, nMeromuit HauGonee 6M3Koe OTHOIIEHHE 12 MPEAMETY TMOKCKA,

>

POBaHHIO H T.A.
yalui peraren 144 BCHE B COYCTAHHU C THMH JOKYMEHTaMH TOH|
"P" nOKyMEHT, onyGMKOBaHHBIH JI0 JaThl NOJA4H €BPA3MICKON 3asBKH, ::;p:areropnfos bCKHH ypO Apy AoKy

HO M0CJie AaThl HCMPAIINBAEMOTO NPHOPHTETA "&" JOKYMEHT, ABSIOAHCA I M-GHATIOFOM
'D" ROKYMEHT, IPUBEACHHEBIH B €Bpa3HIiCKOi 3asiBKe "L" HoKyMCHT ’npunennucnlﬂﬁuﬁ Ballp“ 'ylrI"xn nemsx
2

[lata feficTBUTENbHOTO 3aBeplIeHHs naTenTHoro noucka: 05/06/2019
VIOHOMOYEHHOE HLO:

-~
I'naBHBIH 3KCnIepT M JI.B. CBuaepckas
Ortnena XMMHH H MEAULIMHBI

Tenedon: +7(495)411-61-60*344
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