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MNpepgucnosune

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcreeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumnm no mMexrocyfapcTBeHHOW cTaHgaptusauun. Mpasuna paspaboTku, NPUHATUA, 0OHOBEHUSA
N OTMEHbI»

CBefeHusa o ctaHpapTe
1 PASBPABEOTAH depepasibHbIM rocyAapCTBEHHbIM OHOKETHbIM yuypexaeHnem «Poccuiickuit MHCTUTYT
cTaHgapTusayum» (Prey «POT»)

2 BHECEH TexHunyeckum KoMuUTETOM MO cTaHgapTtusaunm TK 373 «Pegkve n pefkosemMesnibHble MeTaslfbl»

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CcTaHgapTu3auuu, MeTposiorum u ceptudukauunmn
(npotokon ot 30 ceHTAbGpA 2021 1. Ne 143-M)
3a npuHATMeE nporosocoBanu:

Kpatkoe HanmeHoBaHune cTpaHbl Mo MK Kog ctpaHbl no MK CokpalleHHoe HanMeHOBaHne HaLlMOoHaIbHOIo opraHa
(NCO 3166) 004—97 (NCO 3166)004—97 no ctaHgapTusaumu
ApmeHus AM 3A0 «HaumoHasbHbI OpraH No cTaHgapTU3auMm u MeTpo-
norumn» Pecny6snkn ApMeHus
Benapycb BY loccrangapT Pecnybnvkn Benapycb
Poccua RU [occTtaHgapT
TamxnkmctaH TJ TagxukctaHgapT
Y36ekuctaH uz Y3ctaHgapT

4 Mpukasom depepanbHOro areHTCTBa N0 TEXHUYECKOMY peryiMpoBaHui0o U MeTponormm ot 9 HoabpsA
2021 1. Ne 1470-cT mMexrocygapcTBeHHbIli cTaHgapT NTOCT 34776—2021 BBefeH B AeNCTBME B Ka4ecCcTBe Ha-
uMoHanbHOro ctaHgapta Poccuiickoli ®egepauunn ¢ 1 niona 2022 .

5 HacTtosuwuii ctaHgapTt paspaboTtaH € yyeTOM OCHOBHbIX HOPMAaTUBHbIX MOJIOXEHUA MeXAyHapoaHOro
cTtaHgapta I1SO 22444-2:2020 «Pepko3emesnbHble 3anemeHTbl. Cnosapb. Yactb 2. MeTannibl U ux cnjaaBbi»
(«Rare earth — Vocabulary — Part 2: Metals and their alloys», NEQ)

6 BBEJEH BMNEPBbIE

NHdopmMauma o BBegeHUN B AelicTBre (MPeKpalleHun AeicTBUs)) HACTOSILLErO cTaHgapTa U usmMe-
HEHWA K HEMY Ha TEPPUTOPUU yKa3aHHbIX Bbille FOCYAAPCTB Ny6/MKyeTCs B yKazaTessiX HauuoHabHbIX
CTaHaapToB, U3A4aBaeMbIX B 3 TUX FOCYAapcTBax, a Takke B CeTU MIHTepHeT Ha caiiTax cooTBeTCTBY-
IOLLMX HALMOHa/IbHbIX OPraHoB Mo cTaHgapTu3auun.

B cnyyae nepecMoTpa, W3MEHEHUS WM OTMEHbI HACTOSLLEN0 CTaHgapTa COOTBETCTBYOLWAA WH-
thopmauus 6yaeT ony6aMKoBaHa Ha ouLMaNbHOM UHTepHeT-caiiTe MexXrocyjapcTBEHHOro coBeTa Mo
cTaHgapTu3auum, MeTpooruy 1 cepTUPUKaLUM B KaTanore «MexrocygapCcTBeEHHblE CTaHAapThi»

© Odopmnenne. dPrey «PCT», 2021

B Poccuiickoii ®egepaunm HacTOSILIUIA CTaHAAPT He MOXET 6biTb MOSIHOCTbIO WK
4aCTMYHO BOCMPOU3BEAEH, TUPAXMNPOBAH M PacnpoCcTpaHeH B KauyecTBe ouLMaibHOro
n3gaHus 6es3 paspelleHns ®efepasbHOro areHTCTBa Mo TEXHUUYECKOMY PeryimpoBaHuto
U MeTposioruu
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BeepneHune

PenkosemenbHble MeTan/bl U UX ChNAaBbl ABAAIOTCA KNOYEBbIM CbipbeM A1 CO3[4aHnsA BblCOKOI dhek-
TUBHbIX pefKo3eMesibHbIX (DYHKLNOHAbHbIX MaTepuanos A9 XpaHeHMs BOAOPOAA, MarHUTHbIX U CBEPXMNPO-
BOAAWMX. OHM WIMPOKO MCNONb3YIOTCA B Taknx obnacTax, kak akosormyeckn 6esonacHas aHepretTunka, poboTo-
TexHuka u B chepe 31eKTPOHHON uHopmauun.

PenkosemenbHble MeTan/bl U UX CNaBbl NPUMEHSAIOT NPY NPOM3BOACTBE MOCTOSAHHLIX MAarHMTOB, Katanu-
3aTOPOB A/19 KpeknHra HedTh, CUHTe3a kaydyka, TtoMMHOGOPOB, NOPOLIKOB A/15 MOVPOBKM IMH3 Y MUKPOYMMNOB.

PenkosemenbHble MeTan bl Takke ABAAITCA BaXHbIMW fob6aBkamy A1 NPOU3BOACTBA BbICOKOMPOYHO-
ro YyryHa, ctanau, aqloMUHNEBbLIX, MarHMeBblX, MeAHbIX, TATAHOBbLIX W APYrNX CN1aBOB.

YcTaHOBMEHHbIE B HACTOSLWEM CTaHAapTe TePMWHbI Pacno/iIOXKeHbl B CUCTEMATU3MPOBAHHOM MOPSAKe,
oTpaxarwLl,em cCUcTeMy NOHATUI AaHHOK 061aCcTU 3HAHUA.

B psge onpegeneHuii npuBefeHbl ABa TEPMUHA-CUHOHMMA, KOTOPble SABASAKTCA OOLLEeNpPUHATBIMU B
MeXAyHapoAHbIX HOPMAaTUBHbIX AOKYMEHTax.

B anaBnTHOM ykasatene gaHHble TEPMUHbI NPUBELEHbI OTAENBHO C yKa3aHMeM HoMepa cTaTtbMu.

B cTaHgapTe npuBeAeHbl MHOA3bIYHbIE 3KBMBANEHTbl CTAHAAPTU30BAHHbBIX TEPMUHOB Ha aHININIACKOM
A3bIKe.

CTaHpapTu3oBaHHble TEPMUHbI HAbpaHbl NONYXUPHBIM WPUPTOM, NHOA3bIYHbIE 3KBMBANEHTbl — CBET-
NbIM, CUHOHVWMbl — KYPCUBOM.
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M E X T O C Y O AP CTBEWHH b ” C T A HAOAPT

PEOKO3EMEJ/IbHbIE META//bI

TepMuHbI 1 onpefeneHuns

Rare earth metal. Terms and definitions

Jata BBegeHus — 2022—07—01

1 O6nactb NpUMeEHEHUS

HacTosAwunii cTaHgapT ycTaHaBNMBaeT TEPMUHbI U oNpeAesieHns, OTHOCALMNECA K peAKO3EMENIbHbIM Me-
Tannam u nx cnaaeam, a Takke K MetTogam UX TeXHOMOTMYecKoi NoAroToBkM U paduHUpoBaHus.

HacToswunii ctaHgapT MOXeT 6biTb UCNOSIb30BAH ANS YHUUKALUM TEXHUYECKMX TEPMUHOB B 061aCTK
NPON3BOACTBA U MPUMEHEHUSA PefKO3EeMESIbHbIX 3/IEMEHTOB, UX KOHTPO/IA, 06palleHns, NpoLaxu, a Takke B
chepe Hay4yHbIX uccnenoBaHuii.

TepMUHbI, yCTAaHOBNEHHbIE B HACTOSILLEM CTaHAapTe, NMPUMEHSAOT BO BCEX BUAAX AOKYMeEHTauuu u nu-
TepaTypbl N0 NPOM3BOACTBY M MCMNO/Ib30BAHUIO peAKO3eMesibHbIX MeTasnsfioB, BXOASAWMX B chepy paboT no
cTaHgapTmsauuy n/mnm Ncnosnb3ywmnx pesysbTatbl 3TUX paboT.

2 TepMUHBbI N onpeaeneHna
21 0O6wmne TeEpMUHBI

2.1.1 pepkosemMenbHasa npumecb: HexenatenbHbli pegko3emesnbHbli 3ne- rare earth impurity
MEHT, MPUCYTCTBYKOLWNA B peAKO3EeMelbHOM MeTasie Wan cnnaBe, OT/INYHbIA OT
HOPMUPOBAaHHLIX(0Or0) UAK LeneBbIX(0ro) pefkodemMesibHbIX(0ro) asieMeHToB(a).

2.1.2 HepeaKo3emMesibHas NpuMecb: HexenartenbHblli Hepeako3eMesnbHbI  non-rare earth impurity
3/1IEMEHT, MPUCYTCTBYKOLW NI B peAKO3eMesIbHOM MeTassie Wi cnjase.

2.1.3 BHeApeHHas npuMecb: HexenaTtesbHblli HEMETaN/IMYECKUiA aneMeHT, interstitial impurity
Takoli kak Bogopog, 6op, yrnepog, asoT uau KMCN0pPOoA, 3aHUMaloLWwnin NosoxeHne
B MyCTOTax KpUCTas/IMYeCKOl pelleTkn pefKo3eMeslbHOro meTasnsia wau cnjasa.

2.1.4 (ob6uwiee) copepxaHue penkosemesibHOro metanna: Maccosas gons (total) rare earth metal
pefKo3eMelbHOro 3/ieMeHTa B pefiko3eMe/lbHOM MeTaslsie Uau cnjase. content

MpumeuyaHune — OOGbIYHO yKa3bIBAKOT B NPOLIEHTAX.

2.1.5 cpefHAs MONsipHas mMacca pefkux 3eMesib B CMellaHHbIX pefko- average atomic mass
3eMeNibHbIX MeTannax unm cnnaBax M. OTHoweHne obuieli maccbl peakose- of rare earths in mixed
ME/bHbIX 3/IEMEHTOB K 06LLEMY KOMMYECTBY MX MOJIEN, Kak MoKa3aHo B doopmyne: rare earth metals or al-
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M3gaHne odmumnanbHoe
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roe mtota| — obuias Macca pefKo3eMesfbHbIX 3/IEMEHTOB, T;
ntotai — o6Liee KOMMUEeCTBO MOnel peaKo3emMesibHbIX 3/IEMEHTOB, MOJb;

[Tl — wmacca /-ro peako3eMesibHOro afnemeHTa, /'=1,2, o
M j—MmonspHasi macca /-fo peiKo3eMesibHOro afnemMeHTa, /'=1,2, N, r/monb.
MpumedyaHne — MpgaHO B rpaMmax Ha MOSlb.

Mpumep 1— CpeaHIO0 MOJIAAPHYIO Maccy CMeLLaHHOro pefKo3eMeflbHOro mMe-
Tanna, cogepxaitero 20 % no macce npaseogmma mn 80 % HeogMMma, BbIUUCAAIOT
crnepyrowmmM 06pasom:

TPr=20r, mNd=80r, MPr=140,9077 r/monb, MNd = 144,24 r/monsb,
— 20+ 80 .
[V R— P Y J— qo— = 14356 r/mons.

140,9077 + 144,24

Mprmep 2 — CpefHIOK MONAPHYIO MaccCy pefiKo3eMesibHbIX 3/1eMeHTOB B Mar-
HUTOCTPUKUMOHHOM MaTepuane Th-Dy-Fe, nmetorem coopmyny Tb03Dy0 7Fe2, Bbl-
YMCNAT creayowmm ob6pasom:

MTb = 158,9254 r/monb, MDy =162,5 r/monb, MPe = 55,847 r/monb.

PaccunTbiBaloT Maccy anemeHTOB B 100 r MmaTepuana:

TTb=Mm® 0,3/ (M™® 0,3+MDy 0,7 +MFe 2) 100 = 17,46;

mDy =l b 0,7/[MT 0,3 +MDy 0,7 + MFe-2) 100 = 41,56;

- 17,46 + 41,65 .
M=~Tlr46--- 4165 = 161’43 r/mO/b-
158,9254 + 162,5

2.1.6 (abconitoTHast) uymcToTa penkosemMenbHOro wmetTanna: MaccoBas
[0/ OCHOBHOIO pefKo3eMesibHOro afieMeHTa B MeTasnne.

MpuMeuyaHune — BblpaxaloT B MPOLIEHTAX.

2.2 TepMUHBbI, OTHOCSILLMECS K peAKo3eMesibHbIM MeTasisiam
221

pefko3zeMesibHble MeTannbl: Moarpynna peakux MeTasnoB, peako BCTpe-
yalLMxcsl B 3eMHOI kope, 06pasytolMx HepacTBOPUMbIE€ OKWC/bI W SIB/ISIIOLLUXCS
XUMUYECKN aKTUBHBLIMMU.

MpumeyvaHunsa
1 K peakosemesibHbIM MeTasi1aM OTHOCAT: CKaHAWA, UTTPUIA, NaHTaH 1 naHTaHoubl.
2 B pygHOM Cbipbe 3TV MeTa/lbl COMYyTCTBYHOT APYr APYry U CIOXHO MoJBepratoTcs

pasfeneHunio. [ns pasfeneHus UCnosb3yloT METOZ SKCTPaKLMM OpraHu4YeckuMn pacTBopu-
TeNsiM1 U MOHOOBMEHHbIE MPOLIECCHI.

[FOCT P 59129— 2020, ctatbs 10]

2.2.2 nHgnBugyanbHbli peakoleMesibHbIM MeTann: MeTtann, cogepxa-
WWIA TONTBKO OAWMH peAKo3eMesnbHblli 3afiemeHT: La, Ce, Pr, Nd, Pm, Sm, Eu, Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu, Sc nY.

MpumevyaHne — OCHOBHble CBOWCTBA pefKO3eMesibHbIX META/II0B NPUBEAEHbI B
Tabnmue A.l.

2.2.3 pefkKo3eMesnbHbIli MeTan/1 BbICOKOW CTeNeHU 4YUCToTbl: NHamMBuay-
anbHbIA pegKko3emMesnbHblA MeTanl C MUHUMabHOW YnctoTon 99,9 %.

MpumeyaHue — OCHOBHbIMY NPUMECSAMM, KOTOPbIE C/IEAYET KOHTPO/IMPOBATb, SB-
NA0TCA, Kak NpaBwo, peakosemesnsHble npumeck: Si, K, Na, Ca, Mg, Al, Ti, Ni, Co, Mn, Cu,
Fe, Pb, Zn, Sn, Cd, Ta, Nb, Or, W, Mo, C, S, P, Cl, FE Nun O.

2.2.4 cMelWwaHHbIN [Hepa3aeneHHbli] pegko3emMenbHblIl MeTann: Cnnas,
COCTOALWMNI 13 ABYX WK Bosiee pefKo3eMesbHbIX 3/IEMEHTOB.

(absolute) rare earth
metal purity

rare earth metal

individual rare earth
metal

high purity rare earth
metal

mixed [undivided]
rare earth metal



2.2.5 muwmeTann: Cnnae, cogepxaulinii peko3eMesibHble 3neMeHTbl Ce n
La B KayecTBe OCHOBHbIX KOMMNOHEHTOB, C He6onbwnMKu konuvecteamu Nd, Pr un
T. 4., B KOTOpOM cooTHolleHne Ce u La, Kak npaBu/io, Takoe Xe, Kak B MuHepanax-
NCTOYHUKAX.

2.2.6 Pr-Nd metann; «gugum»; Cnnas, cogepxalunii pekoseMesibHble 3se-
MeHTbl Pr n Nd, COOTHOLIEHNEe KOTOPbIX, KakK NMpaBwusio, Takoe e, Kak B MUHepa-
Nnax-ucTovyHmnkax.

MpumeyaHnsa
1 NHorga «anaym» 0603HavaroT abbpesuatypoii Di.
2 Cogepxanue Pr B Di, Kak npaBuno, coctasnsieT 6onee 18 %.

2.2.7 La-Ce meTtasi: Cnnas, cocTosilmii 13 pefkosemMesibHbIX 371emeHToB La n Ce.
2.3 TepMUHbI, OTHOCALWMECH K cCNNaBaM peako3eMesibHbIX MeTanioB

2.3.1 cnnaB pegko3seMenbHbIX MeTansioB: Cnnae, cogepXxawuii oguH unm
60/nee peakKo3eMesibHbIX 3/1IEMEHTOB M OAWH UNU 60Nee HEPEAKO3EMESbHbIX Me-
TannoB UAM NosiymeTasnsioB.

MpuMeyaHne — Cnnasbl MOTYT ObITb NPeACTaB/eHbl COEAVHEHUAMU, TBEPAbIMU
pacTBopamu, UHTEPMETAIIMAAMMN UM CMECAMMN KOMMOHEHTOB.

2.3.2 nuratypa Ha OCHOBe pefKOo3eMesibHbIX 3/1IeMEHTOB: Pepako3emersb-
HbIli cnias U3 onpegenieHHbIX(0ro) pefko3emMenbHbIX(0ro) anemeHToB(a), npesHa-
3HaYeHHbI ANA BBeAEeHMS B LUMXTY pacniaBieHHOro MeTanna Ans obecneveHus
Xefaemoro coctaBa Wau TEKCTYpbI.

Mpumevyanne — CogepxaHve peako3emesibHbIX 3/IEMEHTOB B IUratype Ha oc-
HOBE pefKo3eMesIbHbIX 3/IEMEHTOB O0ObIYHO Bbille, YeM B Cr/jiase, MOAMMPULIMPOBAHHOM
pefKo3eMe bHbIMU 3/1eEMEHTaMW.

2.3.3 pegko3emesibHbIl theppocnsiaB: Cnias, cogepXalynini Xeneso n oanH
unn 6onee peakosemMesnbHbIX 3/IEMEHTOB.

MpumeyaHne — OCHOBHble pefko3eMesibHble theppocnnasbl — 310 Dy-Fe, Gd-
Fe, Ce-Fe n Ho-Fe.

2.3.4 pepgkoseMesibHbIN heppocunnumeBbiii cnnas: ®eppocnnas, Kak
npasuno, cogepxauwmini ot 35 go 50 mae. % Si, OANH UM HECKOJ/IbKO pefakose-
MeJibHbIX 3/1eMeHTOB, ocTallibHoe — Fe.

MpumeyaHne — MoryT NPUCYTCTBOBATbL ApYyrue 3eMeHTbI, Takue kak Mg, Al, Mn 1 Ca.

2.3.5 pegko3emMenbHbIA heppocunkoMmarHmeBblii cnnae: ®eppocnnas,
cofepxalmnii B ocHoBHOM Si, Fe, Mg, a Takxxe OAUH WM HECKOJIbKO pefKo3eMeslb-
HbIX 3/1IEMEHTOB.

MpumeyaHne — MoryT npucyTCTBOBaTb Apyrve aneMeHTbl, Takme kak Al, Mn, Ca uTi.

2.3.6 pegko3eMesibHbIV antoMUHMEBBIV cnnaB: Cnnas, cogepxalinii anto-
MWHWIA N OAWH WM HECKOJIbKO pPefKo3eMesibHbIX 3/1EMEHTOB.

MpnmevaHnsa

1 Peako3eMesibHbI a/TIOMVHUEBBIA CMaB MOXET NPUMEHSATLCA B Ka4ecTBe [06GaBKU.
K OCHOBHbIM pefiko3eMe lbHbIM a/ItOMUHUEBLIM crnjlaBaM OTHOCAT Y-Al, Sc-Al, Gd-Al, Er-Al
n La-Al.

2 PepkosemesibHble antOMVHUEBbLIE CrlaBbl NPUMEHSIIOTCA B TOM YUC/e B KayecTse
aHogHoro martepuvana, Hanpumep, crnnas Sc-Al.

2.3.7 nuratypa Ha OCHOBe pefKO3eMesibHbIX MeTasl/1IoB N marHma: Cnnas,
copppmaumﬁ MarHuii un OANH NN HECKOJZIbKO peanKOo3eMe/IbHbIX 3/TEMEHTOB.

MpumevyaHne — OCHOBHbIMW peaKo3eMesibHbIMWU MarH1eBbIMY CriaBammn SBASI-
totca Nd-Mg, Y-Mg, Gd-Mg, Ce-Mg u La-Mg.

FOCT 34776—2021

mischmetal

Pr-Nd metal; didymium

La-Ce metal

rare earth alloy

rare earth master alloy

rare earth ferroalloy

rare earth ferrosilicon
alloy

rare earth magnesium
ferrosilicon alloy

rare earth aluminium
alloy

rare earth magnesium
master alloy
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2.3.8 nuratypa Ha OcHOBe peAKo3eMeflbHbIX MeTas/ioB U Mean: Cnnas,
cogepxalwiuini meb ¥ OAVH WM HECKOJIbKO PeAKo3eMesbHbIX 3/1EMEHTOB.

MpumeyaHne — OCHOBHbIMU peaKo3eMesbHbIMU MeAHbIMU CrlaBaMu SBNSATCA
La-Cu n Ho-Cn.

2.3.9 nuratypa Ha OCHOBEe pefKo3eMesibHbIX MeTan/ioB N HUKend: Cnnas,
cojepxalwuii HUKenb N O4WH WW HECKONIbKO PefKO3eMesIbHbIX 3/IEMEHTOB.

MpumevyaHne — TUNWMYHBIM peAKO3EMESIbHbIM HUKENEBbIM CM/1aBOM SABASETCA
La-Ni.

2.3.10 cnnaB, MOANMULUNPOBAaHHbIA peaKOo3eMesIbHbIMU 3/IEMEHTaMU:
CnnaB, 06bIYHO cogepxalmnii HebOoNbLY A0I0 PefKO3eMesbHbIX(0r0) aNeMeH-
TOB”), KOTOpPYH HamMepeHHO [06aBNAlT B cn/jiaB B LeNax mogudukaumm ero
CBOICTB.

2.3.11 antOMUHNEBLIN cnaB, MOANMULNPOBaAHHbI peaKo3eMenbHbIMU
anemeHTamu: Cnnas, cogepxawnuii 601bWOE KOMNYECTBO a/IlOMUHUA, HEO6O0/b-
LWyl 0N peakoseMesnibHbIX(0ro) anementos(a) n gpyrux(oro) nerupytowmx(ero)
anemMeHTOB(a), KOTOPYID HaMepeHHO A06aB/SOT ANS U3MEHEHUs CBOMCTB cniasa.

MpumeyaHne — OCHOBHbIMU [O6ABOUYHLIMU pPeaKO3eMEbHLIMU 3IeMEHTaMU SB-
naTtea Sc, Y, Er, Gd, La, Ce, Sm u ap.

2.3.12 marHueBbllii cnnaB, MoaU(UUUPOBaHHbLIN peaKo3eMeNlbHbIMU
anemeHTamu: Cnnas, cogepxalwmnii 60/blIOe KONYECTBO MarHus, HeboNbLlyo
[LON0 peKo3eMebHbIX(0r0) 3/IeMEHTOB(a) 1 APYTUX NETMPYOLWUX 31EMEHTOB, KO-
TOPYI HaMepeHHOo f06aBnsT B cNiaB 418 U3MEHEHUS €ro CBOWCTB.

MpumevyaHne — OCHOBHbIMW AO6ABOYHLIMU PELKO3EMESIBHLIMU 3/IEMEHTAMM SIB-
natea Y, La, Ce, Nd, Gd v gp.

2.3.13 mMegHbIli cnnaB, MOANMULMPOBAHHbLIA peAKo3eMesSIbHbIMWU 3/ie-
MeHTamn: Cnnas, cofepxawuii 60bll0e KOMMYECTBO MeAn, HebobLy A0/
peako3eMenbHbIX(0ro) aneMeHToB(a) U APYrnx NermpyroLmx 31eMeHTOB, KOTOPYIO
HaMepeHHO f06aBNAOT B CN/laB A8 U3MEHEHUA ero CBONMCTB.

MpumeyaHne — OCHOBHbIMY 4,06ABOYHLIMU PEAKO3EMEIbHBIMW 3NIEMEHTaMN SB-
nawtea Y, La, Ce, Pr, Sm u gp.

2.3.14 TunTaHoBbLI cnnaB, MOANUUUPOBAHHbIA peaKo3eMenbHbIMU
anemeHTamu: Cnnas, cofepxalinii 60nblioe KOMWYECTBO TUTaHa, HebosblYio
[LONI0 peKo3eMebHbIX(0r0) 3/IeMEHTOB(a) 1 APYTUX NErMpyLWUX 31EMEHTOB, KO-
TOpylo HaMepeHHOo A06aBNSAT B CN/iaB AN1A U3MEHEHWSI Er0 CBOWMCTB.

MpumevyaHne — OCHOBHbIMW AO6ABOYHBIMU PELKO3EMESIBHLIMU 3/1EMEHTAMM SIB-
nswrtea La, Ce, Er, Y, Gd, Nd v gp.

2.3.15 pepkoseMenbHOe UWHTepMeTannyeckoe coefuHeHue: MHTepme-
Ta/NNMyeckoe coefMHeHUe, cocToslLee U3 pelKo3eMesibHbIX(0ro) aieMeHToB(a) U
apyrux(oro) metannunyeckux(oro) anemeHtos(a) n/mnn nonymeTtansinyeckux(oro)
3nemMeHToB(a), CBSAI3aHHbLIX B CTEXMOMETPUYECKUX COOTHOLIEHUAX CMeLUlaHHbIMU
MeTanIMYeckuMu, KOBaNeHTHbIMW WU MOHHLIMW CBSA3SIMU.

2.3.16 Nd-Fe-B: Pepgko3eMenbHOE MHTEpMeTa//IM4ecKkoe CcOefuHEHUEe, Co-
ctosuwee n3 Nd, Fe n B n nmetouiee xumuyeckyto popmyny Nd2Fel14B.

MpumeyaHne — Nd MOXeT GbITb YacTUYHO 3ameHeH Ce, Pru gp.

2.3.17 Ce-Fe-B: PegkosemenbHOoe uHTepmeTan/inyeckoe coefuHeHue, co-
ctoawee u3 Ce, Fe u B n nmerouiee xumuyeckytw cdopmyny Ce2Fel4B.

2.3.18 La-Ni: PeakosemesnibHOe UHTepMeTan/in4yeckoe coefMHeHue, cocTos-
wee n3 La n Ni n nmerowee xumnyeckyro gopmyny LaNi5 n La2Ni3.

MpumeyaHne — La MOXET ObITb YAaCTUYHO 3amMeHeH Ce.

rare earth copper mas-
ter alloy

rare earth nickel master
alloy

rare earth modified al-
loy

rare earth modified alu-
minium alloy

rare earth modified
magnesium alloy

rare earth modified cop-
per alloy

rare earth modified tita-
nium alloy

rare earth intermetallic
compound

Nd-Fe-B

Ce-Fe-B

La-Ni



2.3.19 Sm-Co: Pefko3emenbHoe nHTepmMeTas/imyeckoe coeguHeHune, cocro-
auee ns Sm n Co 1 nmerouiee xummnyeckyto ggopmyny SmcCo5um Sm2Col7.

Mpumeyanne — B nocnegHem coefmHeHn CO MOXET ObiTb YACTUYHO 3aMeHeH
Fe, Cw, Zr v gp.

2.3.20 Gd-Si-Ge: VHTepmeTannnyeckoe coegunHeHue, cocrtosauwee n3 Gd, Si
n Ge un umerouee xumunyeckyr gopmyny Gd5(Si,Ge)4.

2.3.21 Thb-Dy-Fe: WHTepMmeTannmuyeckoe coegnHeHune, cocrosuee n3 Th, Dy
n Fe n nmerwwee xumnyeckyto cpopmyny (Th,Dy)Fe2.

2.3.22 Sm-Fe-N: VIHTepmeTannnyeckoe coegunHeHune, cocrosuiee n3 Sm, Fe
n N 1 umeruiee xumuueckyt opmyny Sm2Fe7Nx 1 SmFe7Nx.

2.3.23 La-Fe-Si: IlHTepmeTannnyeckoe coenHeHune, cocrosuee n3 La, Fe n
Si n umerowee xummnyeckyr dopmyny La(Fe, Si)13.

MpumedyaHne — La MOXeT ObITb YacTMYHO 3ameHeH Ce u Pr, a Fe MoxeT 6bITb
yacTmyHo 3ameHeH Co.

2.4 TepMUHbI, OTHOCSILLMECS K TEXHOJ/IOTMYECKMM MpoLeccamM NnoAroToBKu
peako3eMeflbHbIX MeTasi/IoB U UX CN/aBoOB

2.4.1 meTannoTepmMmnyeckoe BoccTaHoB/eHMe: Cnoco6 nonyyeHus metan-
fa unu cnnaea NyTEM €ro BOCCTAHOBMEHUS M3 oKcuAa Xumuuecku 6osiee akTuB-
HbIM MeTasl/IoM.

MpumeyaHne — Kak npaBuno, B Ka4eCcTBe peareHTOB-BOCCTaHOBUTENElN MnpuMe-
HAT Li, Na, Ca, Mg nAl. 3T0T MeTo Ucnosb3yeTcs A8 NPUroTOBAEHNUS UHANBUAYA/TbHbIX
pefKo3eMenbHbIX MeTasI/IoB, CMeLLaHHbIX peaKo3eMe lbHbIX METAUI/I0B U iMraTyp Ha OCHO-
Be pefKo3eMesibHbIX 3/IEMEHTOB.

2.4.2 cMNUKOTEPMMNYECKOe BOCCTaHOBJIEHME; MNpoLecCc BOCCTAaHOBNEHUA
heppocunumumemMm: Cnocob nonyvyeHuss pepkosemMesibHbiIX eppocnanumneBbix
CnsaBoB WAW APYTUX INTATyp Ha OCHOBE pefKo3eMesIbHbIX 3/IEMEHTOB U3 OKCUA0B
pefKo3eMe/bHbIX 3/1eMEeHTOB, 060raleHHOro pefko3eMeslbHbIMWU 3/ieMeHTaMu
Wwnaka wan pegko3emMesibHOro KoHueHTparta NyTeM BOCCTAHOB/IEHUA KpeMHuem
unn deppocuanymuem.

2.4.3 kapboTepMuyeckoe BOcCCTaHOB/ieHne: Cnocob nosyvyeHuss pepkose-
MeNbHbIX (DEPPOCUNINLUEBBLIX CNIABOB U3 OKCUA0B peAKo3eMesbHbIX 31EMEHTOB,
oboraweHHoro pegko3eMesibHbIMU 3/IEMEHTaMU LWnaka Wan pefKko3emesibHOro
KOHUeHTpaTta nyTeM BOCCTaHOB/IEHUA KOKCOM.

2.4.4 meTOq BOCCTAHOBJ/IEHMSA C OAHOBpPEMEHHOW auctunnsauyuein: Cno-
cob nonyyeHua peako3eMesNlbHbIX MeTassioB ¢ 60/1ee BbICOKAM faB/fieHNeM Hacbl-
LEHHbIX NapoB (HanpuMmep, Sm) NyTeM MCMNOMb30BaHUA MeTanna ¢ 601ee HU3KUM
JaBneHneM HacbllWeHHbIX napoB (Hanpumep, La) A1 BOCCTAHOBJ/IEHUA OKCUAOB
LenesblX MeTannoB, NpuyeM MeTan/iMvyeckuii NpoayKT ucnapsietcs, nepexons B
rasosyto pasy, a 3aTeM NepeHoCUTCsa n cobumpaeTcs B 30HE KOHAeHcauuu.

MpnmMedyaHue — 3TOT METOZA UCMONL3YIOT A4/1A MONYYEeHUA UHAMBUAYANIbHbLIX pes-
KO3eMesibHbIX MeTanioB Sm, Ei n T.4.

2.4.5 mMeTO4 «MPOMEXYTOYHOro crnsiaBa»: Cnocob nonyvyeHuss UHAUBUAY-
anbHbIX pPefKOo3eMesIbHbIX MEeTas/l/IoB BaKyyMHOW Auctunnaumneinn M3 npomexy-
TOYHOrO chnalaBa C HMU3KON TemnepaTypoi NaaBfeHWUs, KOTOPbLIA MOosyyalT nyTem
MCNO/Ib30BaHNA pPefKo3eMesibHbIX OKCMAOB C BbICOKOW TemnepaTypoli nnasne-
HUS W TEpPMUYECKMM BOCCTAHOBJIEHMEM Kanbuuem, ppyrux(oro) meTannos(a),
xapaktepuayrouimxca(erocs) HU3KOW TemnepaTypol nsaBfeHUs M BbICOKMM AaB-
NIEHVEM HacCbILEeHHbIX NapoB (Hanpumep, Ma v Zn) Npu HU3KOW TemnepaTtype.

MpumevyaHne — ITOT METOA UCMONL3YHOT A1 NOMYYEHNS UHAMBUAYASIbHBIX Pej-
Ko3emesbHbIX MeTannos Gd, Tb u T.4.
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Sm-Co

Gd-Si-Ge

Tb-Dy-Fe

Sm-Fe-N

La-Fe-Si

N pagpMHUpPOBaHUS

metallothermic  reduc-
tion

silicothermic reduction;
ferrosilicon reduction
process

carbothermic reduction

reduction-distillation

method

intermediate alloy
method
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2.4.6 an1ekTpPosIN3 pacnnaB/ieHHbIX cosiei: [pouecc, BKAOYAKLWNIA Npo-
XOXAEHNE 3/IEKTPUYECKOrO TOKa Yepe3 pacn/aB/ieHHbI COMEBOW 3MEKTPOINT C
nocnegylouein murpauued nonoOXUTENbHO W OTpULaTENbHO 3apsHKeHHbIX WOHOB
Ha oTpuuaTenbHbI N MOOXNTENbHbIA 3N1EKTPOAbLI COOTBETCTBEHHO.

MpumeyvaHunsa

1 VoHbl pepgko3emesibHbIX 3/1IEMEHTOB MPMOGPETalOT 3/1EKTPOHbI, CTAHOBACH Heil-
TPa/IbHLIMM aTOMamMu, KOTOpble OCaXkJaloTCA Ha KaTofe.

2 JTOT MeToA UCNONb3YIOT AN nonydeHus La, Ce, Pr-Nd, cnnasa Dy-Fe u .4,

2.4.7 npouecc BoccTaHoBneHua-gndgysun; R-D meTon: Cnocob nony-
YeHus CnnaBOB pPeAKO3EeMesibHbIX 3/IEMEHTOB nyTeM Tepmoanddysmm mexagy
pefko3eMesibHbIM MeTas/IoM U fo6aB/ieHHbIM KO6asibTOM, Xese3oM Uav gpyrumm
nepexoAHbIMW MeTannaMmu, Npu KOTOPOM pefKo3eMesibHbIi MeTasnl BocCTaHaB/u-
BaeTCsl U3 ero okcuga (B OCHOBHOM UCMOMb3ykTcsa okemabl Sm, Nd u Pr) metan-
NINYECKUM KaNbLUeM.

MpumeyaHne — Kpefko3emenbHbIM CrijiaBam OTHOCATCA cnnasbl Sm-Co, Sm-Fe
n Nd-Fe-B.

2.4.8 npouecc COBMeCTHOro BOCCTaHOB/IeHUA: Cnocob nonyvyeHus cnna-
BOB pefKO3eMesibHbIX 3/IEMEHTOB NYTEM OAHOBPEMEHHOrO BOCCTAHOB/IEHUS CMe-
CY OKcnpgoB nernpytoutero(Mx) anemeHTa(oB) M okcupa penKko3eMesibHOro 3/1eMeH-
Ta MeTas/IoM KasnbLus.

MpumeyaHne — ITOT METOL B OCHOBHOM WCMO/b3YIOT A1 NPUrOTOB/IEHNSA Cna-
BoB Sm-Co.

2.4.9 coBMecTHoe cniaBneHue: Cnoco6 npov3BoACTBa CM/1aBOB pejKo3e-
Me/IbHbIX 3/IEMEHTOB MyTem CMNAaB/eHUs ¥ PaBHOMEPHOro CMeLWWBaHUs OAHOro
WM HECKONTbKUX PeaKo3eMesbHbIX 3/1EMEHTOB U APYIUX IErMPYOLUX 3/1EMEHTOB
O HOBPEMEHHO B OnpeAe/ieHHbIX NPONopLUsiX.

2.4.10 BakyymMHoe paduHupoBaHme: Cnocob OYNCTKU peaKo3eMENbHbIX
MeTan/sIoB NyTeM ucnapeHus neTyyux npuMmecel npu TemnepaType Bbllle TeM-
nepatypbl NnaBfeHUa peako3eMeslbHOro mMeTansa B YyC/I0BUAX Bakyyma uam oT-
puuaTenbLHOro AaBfeHns.

MpumeuyaHne — BakyymHoe padiHMpOBaHME WCMOJb3YIOT B KayecTBe MeToda
npeaBapuTeNnbHOM OUUCTKX AN1s1 CbIPOro MeTaulia, NOSTlyYEHHOro TEPMUYECKM BOCCTaHOB-
neHmem Ca wnv 31eKTPONN30M pacn/iaB/EeHHbIX CONMel, W, Kak npaBuio, NPUMEHSIIOT A/is
Lany.

2.4.11 BaKyyMHasi guctunnauus; cybnmmaums: Cnoco6 O4nMCTKU NSt OT-
AeneHns pegkosemesibHbIX MeTasiZlIoB OT NpuMMeceli nytem HarpeBaHus pepgkose-
Me/IbHbIX MeTasl/IoB B BaKyyMe, OCHOBAHHbI Ha 3HAYNTEIbHbIX PA3NYNAX MEXAY
JaBNeHNEM HacbllEHHbIX NapoB peAKo3eMeslbHbIX MeTasioB U NpuMeceil.

MpumeyaHne — JTOT METOA OObIYHO, HO HE UCKIUUTENIBHO NPUMEHSIOT A5
ouncTkM Sm, Dy n Tm.

2.4.12 snektpopadumHupoBaHue: Cnocob OUYMCTKM peaKOo3eMesibHbIX Me-
Tannos nyteM WCNOMb30BaHUA pas3nuuuii B aHOAHOM PAaCTBOPEHWUW W KaTOAHOM
ocaxAeHun ANA pas/inyHbIX 3/1EMEHTOB, B KOTOPOM pejKo3eMesibHblli meTans,
MCNosb3yeMblil B Ka4ecTBe pacTBOPMMOro aHoAa, PacTBOPSAETCA U BbICOKOUUCTbINA
pefko3eMesibHbI MeTasll ocax4aeTcs Ha Katofde npu NPonyckaHWm MOCTOAHHOTO
3NEeKTPMUUYECKOro TokKa.

2.4.13 anekTponepeHOC B TBEPAOM COCTOAHUKN: Cnocob OYNCTKM pefKo3e-
MesbHbIX MeTaslyIoB yNnopsaLOYEeHHOW Murpaunmein aToMoB npumeceil K ABYM KOH-
uam npyTka nof AeiicTBMEM NMOCTOSHHOIO 3/1IEKTPUYECKOTO MOSS.

MpumedyaHne — ITOT METOA OObIYHO, HO HE WUCKIOYUTESILHO UCMOML3YHT ANS
OUnUCTKM La n'y.

molten salt electrolysis

reduction-diffusion
method; R-D method

co-reduction method

mixed smelting

vacuum refining

vacuum distillation;
sublimation

electrorefining

solid state electrotrans-
port



2.4.14 30HHaA nnaBka: MeTon OYUCTKM pefKOo3eMesibHbIX MeTasiIoB, OCHO-
BaHHbIN Ha pas3/inuMy cocTasBa XWAKON 1 TBepAolk a3 B paBHOBECUM, B KOTOPOM
y3Kasi pacnjaB/ieHHasi 30Ha MeAJ/IeHHO nepemeljaeTcs no Bcei AnnHe obpasuya,
crnocobCcTBYS OTAENEHUIO NPUMECEN.

MpumeyaHne — ITOT MeTOf OObIYHO, HO HE WCKIHOUUTENBbHO WUCMNOJb3YHT A1
OUYUCTKN La n.

2.4.15 npouecc 3/1eKTPOHHO-1y4eBOro padpuHupoBaHusa: Cnocob o4uncT-
KN pefKO3eMeNbHbIX MeTasl/IOB 3/1IeEKTPOHHbLIM MYYKOM B YC/IOBUAX Bakyyma B BO-
Jooxnaxgaemom TUrne ns Meau.

MpumMedyaHue — 3ITOT MeTOf OObIYHO, HO HE UCKIOUUTENbHO WUCMOMb3YHT AN
OUUCTKN La n.

2.4.16 neButayuoHHas nsiaBka: Cnoco6 nnasfeHUs U OYUCTKM MeTasoB
6e3 KOHTaKTa Cc noggepxuearoLieil NoAMN0XKOW C NCNOMb30BAaHMEM UHAYLUPOBAaH-
HOro TOKa, co3jaBaemMoro cunon JlopeHua B BbICOKOYACTOTHOM MarHUTHOM Morne,
KOTOpPOE OKpyXaeT eMKOCTb A1 NeBuTauMn pacnaasnisemoro obpasua.

MpumeyaHne — 3ITOT MeTOf OObIYHO, HO HE UCKIOUUTENIbHO WUCMOMb3YHT AN
OUUCTKN La n.

2.4.17 akcTpakumsa pacnsasBfieHHbIMN conamn: Cnocob o4YnCcTkU MeTansos
nyTemMm OTAE/IeHUA NMpUMecei OT LEeHHbIX 3/IEMEHTOB Ha OCHOBE Pa3HOCTU KO3d-
P1UMeHTOB pacnpejesieHns pas/InyHbliX 3/1IEMEHTOB B pacn/jasB/ieHHOM meTase
N Lwiake.
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zone refining

electron beam melting
purification

levitation melting

fused-salt extraction
method
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A.I'IC*)aBI/ITHbIﬁ yYKa3aTte/ilb TEpMNHOB Ha PYCCKOM A3blKe

BOCCTaHOB/IEHNE KapboTepmMumyeckoe

BOCCTaHOB/IEHNE MeTa/l/IoTepMNYecKoe

BOCCTaHOB/IEHNE CU/INKOTEPMUYECKOe

anaum

OUCTUNNAUNSA BaKyyMHasi

niratypa Ha OCHOBe pefikO3eMe/IbHbIX MeTas1/1I0B U MarHus
niiratypa Ha OCHOBeE pefKo3eMesibHbIX MEeTa/II0OB U Mean
niratypa Ha OCHOBe pefKO3eMesibHbIX METa/II0B U HUKEeNS
nvratypa Ha OCHOBE peKO3eMeSIbHbIX 3/1IEMEHTOB

Macca pefKux 3emMeslb B CMeLlaHHbIX peaKo3eMesbHbIX MeTasiiax Wiv cnjlaBax MosisipHasi cpeaHss
MeTau11 peaKo3eMesibHbIi BbICOKOW CTENeHM YUCTOTbI

MeTau11 pegKoseMesibHbI MHANBUAYaSIbHbIA

MeTa/1/1 peKO3eMe/IbHbI Hepa3aesieHHbI

MeTaU1/1 peAKO3eMe/IbHbIA CMeLIaHHbI

MeTa/1/bl peKO3eMe/IbHbIe

MEeTO/, BOCCTaHOB/IEHNSA C OAHOBPEMEHHOM AncTUNNaumei
METO/A, «NPOMEXYTOUHOro chn/siaBa»

MULLIMETas1/1

nnaBka 30HHas

nnaska NeBUTaLMOHHAA

npumMechb BHeApeHHas

NpUMecb HepeaKO3eMesIbHbIe

npUMechb peaKo3emesibHas

NpoLeCC BOCCTaHOB/EHNS (DEPPOCUTULIMEM

npoLiecc BOoCCTaHOB/EHNA-AMDAY 3NN

npoLiecc COBMECTHOIO BOCCTaHOB/IEHUS

NpPOLIECC 3/IEKTPOHHO-/TYYEBOI0 pahUHNPOBaHMUs
pachmHupoBaHMe BakyyMHOe

coZlepXXaHve peaKo3emMenbLHOro Metasiia

CoZlepXXaHue peakKo3emMesibHOro MeTasiia obuyee

coefVHeHVe UHTEPMETA/IIMYECKOE peaKOo3eMesibHOoe
cnnaBJ/ieHMEe COBMECTHOE

cnsjiaB a/llOMUHUEBBINA, MOANINLMPOBaHHBIA pefKo3eMeSTbHbIMU 3/IEMEHTaMM
CcrnaaB MarHMeBbI, MOAUMNLMPOBaHHbIV peaKo3eMesibHbIMU 3/IeMeHTaMun
cniaB MegHbIl, MOANMNLNPOBaHHbIN peaKo3eMebHbIMU 3/IEMEHTaMn
cniaB peako3eMesibHbIA a/TloOMUHUEBDIN

cn/jiaB peako3emMesibHbI heppoCcuInKoMarHmeBbli

cnsiaB peako3eMesibHbIN heppoCcCuUINLMEBbI

Cn/jiaB pegKo3emMesibHbIX MeTasl/ioB

CnsjiaB TUTAHOBbIN, MOANMLNPOBaHHbIN peaKo3eMeNbHbIMU 3/IEMEHTaMN
cnias, MOANMULMPOBaHHBIN peaKo3eMesIbHbIMU 3fIeMeHTaMm
cybnmaupms

theppocnnaB peakosemMesibHbIN

YNCTOTa pPeaKo3eMeNnlbHOro Metanna

YMCTOTa pesKo3eMesIbHOro MeTasisia abcontoTHas

3KCTPaKUMA pacnsaB/eHHbIMU COMSAMU

3N1EKTPO/IM3 pacn/iaBNeHHbIX COMel

3/1eKTPOMNEepPEHOC B TBEPAOM COCTOSIHUN
3anekTpopacmnHmpoBaHue

Ce-Fe-B

Gd-Si-Ge

La-Ce metasnin

La-Fe-Si

243
24.1
242

2.2.6
2411
237
2.3.8
2.39
232
2.15
223
222
224
224
221
244
245
225
2.4.14
2.4.16
213
212
211
242
247
248
2.4.15
2.4.10
214
214
2.3.15
249
2311
2.3.12
2.3.13
2.3.6
235
234
231
23.14
2.3.10
2411
2.33
2.1.6
216
24.17
246
2.4.13
24.12
2.3.17
2.3.20
227
2.3.23



La-Ni

M

Nd-Fe-B
Pr-Nd metann
R-D meTog
Sm-Co
Sm-Fe-N
Th-Dy-Fe
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2.3.18
215
2.3.16
2.2.6
247
2.3.19
2.3.22
2321
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Aﬂ(*)aBMTHbIVI YKa3aTe/ilb 3KBMBaJ1IeHTOB TEPMNHOB Ha aHTTINACKOM S13blKe

absolute rare earth metal purity 2.1.6
average atomic mass of rare earths in mixed rare earth metals or alloys 2.15
carbothermic reduction 243
co-reduction method 2438
didymium 2.2.6
electron beam melting purification 2.4.15
electrorefining 2.4.12
ferrosilicon reduction process 242
fused-salt extraction method 2.4.17
high purity rare earth metal 223
individual rare earth metal 222
intermediate alloy method 245
interstitial impurity 213
levitation melting 2.4.16
metallothermic reduction 241
mischmetal 225
mixed rare earth metal 224
mixed smelting 249
mixed undivided rare earth metal 224
molten salt electrolysis 2.4.6
non-rare earth impurity 212
rare earth alloy 231
rare earth aluminium alloy 2.3.6
rare earth copper master alloy 238
rare earth ferroalloy 2.3.3
rare earth ferrosilicon alloy 234
rare earth impurity 211
rare earth intermetallic compound 2.3.15
rare earth magnesium ferrosilicon alloy 235
rare earth magnesium master alloy 2.3.7
rare earth master alloy 232
rare earth metal 221
rare earth metal content 2.14
rare earth metal purity 2.16
rare earth modified alloy 2.3.10
rare earth modified aluminium alloy 2311
rare earth modified copper alloy 2.3.13
rare earth modified magnesium alloy 2.3.12
rare earth modified titanium alloy 2.3.14
rare earth nickel master alloy 239
reduction-diffusion method 2.4.7
reduction-distillation method 2.4.4
silicothermic reduction 242
solid state electrotransport 2.4.13
sublimation 2411
total rare earth metal content 214
vacuum distillation 24.11
vacuum refining 2.4.10
zone refining 2.4.14
Ce-Fe-B 2.3.17
Gd-Si-Ge 2.3.20
La-Ce metal 2.2.7
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La-Fe-Si
La-Ni

M

Nd-Fe-B
Pr-Nd metal
R-D method
Sm-Co
Sm-Fe-N
Th-Dy-Fe
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2.3.23
2.3.18
215
2.3.16
226
247
2.3.19
2.3.22
2321
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MpunoxeHve A
(cnpaBo4HOE)

XapaKTepUCTUKN OTAENbHbLIX peaKo3eMesibHbIX MeTas/ioB

Tab6nunya Al — OCHOBHble CBOCTBa peaKo3eMesbHbIX METa/1/10B

MNoTHOCT: Temneparypa [JaBneHre HacbILLEHHbIX Tewmneparypa
Metann LigeT Ha 13rome I3 ! MV1aBMeHNs, NajpoB B TOHKE KUAMEHNS,
°C niasneqs, Ma °C
La CepebpucTo-cepblii 6,150 920 3,7-10-8 3,464
Ce CepebpucTo-cepblit 6,770 799 6,8 -10-10 3,443
Pr CepebpucTo-cepblit 6,770 931 2,4-10"5 3,520
Nd CepebpuncTo-cepblit 7,010 1,016 Bo o> 3,074
Pm CepebpucTo-6enbliit 7,260 1,042 — 3,000
Sm CepebpucTo-cepblii 7,520 1,072 441 1,794
Eu CepebpucTo-6enblii 5,240 822 116 1,529
Gd CepebpucTo-cepsiit 7,900 1,313 0,022 3,273
Th CepebpuncTo-cepblit 8,230 1,359 0,097 3,230
Dy CepebpucTo-cepblit 8,550 1,412 79 2,567
Ho CepebpucTo-6enblii 8,800 1,472 76 2,700
Er CepebpuncTo-cepblit 9,070 1,529 54 2,868
Tm CepebpucTo-cepblit 9,320 1,545 11-104 1,950
Yb CepebpucTo-cepblit 6,900 824 2,5-103 1,196
Lu CepebpucTo-cepblit 9,840 1,663 151 3,402
Sc CepebpucTo-6ensbiii 2,990 1541 53 2,836
Y CepebpuncTo-cepblit 4,470 1,522 0,30 3,345
Y[OK 669.85.86:006.354 MKC 77.120.99

Knwouesble cfioBa: TEPMUHLI, ONpefeneHns, penkosemMesibHble 3/IeMeHTbl, NpoLecc BOCCTaHOB/IEHUA, CNiasbl
peanKo3eMesiIbHbIX 3/TEMEHTOB

Pepaktop H.H. Ky3bmuHa
TexHnueckuin pegaktop B.H. MNpycakosa
Koppektop M.W. MepLumHa
KomnbloTepHas BepcTka E.O. AcTawumHa

CpaHo B Habop 13.11.2021. [loagnucaHo B neyaTb 16.12.2021. ®dopmat 60x84%. [apHuTypa Apuas.
Yen. ne4. n. 1,86. Yu.-usg. n. 1,68.
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