I'pynna B39

MEXTOCYITAPCTIBEHHBH A CTAHAOAPT

PEAKO3EMEJ/IBHBIE METAIIBI 1 UX OKNCH

XAMHEG-CNEKT pAlBHBIH MeTO/ onpeieleAns NpuMeceil Banaams, Keneza,
K0DAIkTa, MAPTAAIA, Me/TH, HUKEA rocrt
23862.11-79
Rare-earth metals and their oxides. Chemical — spectral method of determination of
impurities of vanadium, iron, cobalt, manganese, copper, nickel

MKC 77.120.99
OKCTYV 1709

THocranonnennem ocymapersennoro komurera CCCP no eranaapram or 19 oktaGpa 1979 r. Ne 3988 nara seenenns
YCTAHOBJIEHA

01.01.81
Orpannyenne Cpoka AEHCTEMA CHATO no nporoxony Ne 7—95 MexkrocyaapcTBEHHOTO COBETA MO CTAHTAPTH3AINM,
MeTpoaorM M ceprudmkanun (MYC 11—95)

Hacrosmmii cranmapT yeraHaBIHBacT XAMHKO-CIIEKTPANBHEIH METOI OIpelelcHHs IIpHMeceil B perl-
KO3eMEIBHEIX META/UIAX H HX OKHCAX (KPOME LEPHA H IBYOKHCH LICDHS).
Meron OCHOBaH Ha TPYINIOBOM KOHIICHTPHPOBAHWH IpHUMeCEH DKCTPAKIIHEH HX TUS TIIIUTHOKApOa-
MHHATOB XJI0poQOPMOM 1 MOCTENYIOIIEM CHEKTPAIBHOM aHAMN3E MTOMYIeHHOTO KOHIIEHTpAaTa.
M HTepBansl ONpenelacMBIX MacCOBLIX TOTEH IpHMeceii:
BaHAIUA or 5+ 103 % mo 5m10—* %
JKenesa or 2+ 10—* % mo 2m10—3 %
koGampta  oT 5+ 1073 % mo Sm 10— %
Mapranma ot 5+ 1073 % go Sm10—* %
Meou or 5+ 10— % no 5m10— %
HHKEI or 3+ 1073 % mo 5m10—* %
(M3Menennan penagmusa, Mam. Ne 1).

1. OBIIIUE TPEBOBAHHAA
1.1. O6umme TpedboBadug K MeTony aHanu3a — mo I'OCT 23862.0—79.
2. ATITIAPATYPA, MATEPHAJIBI 1 PEAKTHUBBIL

Cnekrporpad mudpakmmonasrii AMC-13 ¢ penrerkoit 600 nrrp/Mm, paboTaloniii B ICPBOM MOPAT-
K€ OTpakKeHHdI W TPEeXTHH30BOH CHCTEMOM OCBEINEHHS HAH aHAJIOTTTHEI.

T'eneparop nyropoii JAI'-2 ¢ JOIOTHUTEIBHBIM PEOCTATOM WM AHATOTHYHEIH, MPHCIOCOOIeHHBIA
IS TIODKNATAa OYTH MOCTOSHHOTO TOKA BRICOKOYACTOTHEIM PA3PAIOM.

Brimnpayurens 250—300 B, 30—50 A,

MuxkpodoroMerp HeperucTpHpyIOLHA THia M®@-2 1iH aHAIOrHYHEBIH,

Mukpodoromerp peracTpupyioliid Thna G II ¢ camonmcuem 9 1Bl WM aHaMOrAYHEIN.

Crekrponpockrop I1C-18 Wil aHaIOTHIHBIH.

Becn Topcnonnsie THIa BT-500 mwin aHalIoTrMIHELE.

Bokc u3 opranndeckoro cTeKna.

CTyIIKa, IMeCTHK, BOPOHKA M CTEPKeHb M3 OPraHMdecKOoTo CTEKIa.

Ileur MydeabHad ¢ TePMOPETIYISTOPOM, 00CCIICUHBAIOIINM TeMIeparypy Jo 400 °C.

IIkad CcyNMILHBIN ¢ TEPMOPETYIATOPOM, 0beCIeTNBaIOIIM TeMeparypy mo 110 °C.

IInuTKa smeKkTpHYecKad.

Wznanue opunuaisuoe IlepeneuaTka pocnpeueHa
Hzadanue ¢ Hamenenuem No 1, ymeepycdennnim ¢ anpene 1985 2. (HYC 7—85).
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I'oCT 23862.11—-79 C. 2

Jlamra mHdpakpacHas 3—C-1.

CTaHOK 7 3aTOTKH SMeKTPOTOB.

Vrnu cnekrpanbibie OCY-7—3.

BIeKTpoInl rpaToBLE (haCOHHBIE 1M CICKTPaALHOIO aHannsa Mapkl OCY-7—4 gnameTpoM 6 MM
C KpaTepoM THAMETPOM 4 MM, DTyOHHOH 6 MM HIH SIEKTPONE TeX XK€ Pa3MepOB, BHITOUECHHEBIE H3 CIIEKT-
panbHBIX yTaei Mapkn OCY-7—3.

BiekTponnl rpadguroBbie GACOHHBIC IS CISKTPAILHOrO aHamusa mapkn OCY-7—4 npumamerpom
6 MM, 3aTOUYEeHHEIE Ha KOHYC, HWIH S7IeKTPOIBI TOH K& (POPMHEI, BHITOUCHHBIE H3 YIJIEH CIEKTpaldbHBIX
OCY-7-3.

OulcTKe 083KUTOM B IyTe TMOCTOSHHOTO ToKa 15 A B TeueHHe 15 ¢ MOIBepraioT KakIylo mapy 31eKT-
PONMOE HeMOCPEACTREHHO TIepe)T AHANM30M (3IeKTPOM, 3aTOUeHHBIH Ha KOHYC, (BepXHMI) — KaTom; »7eK-
TPOI ¢ KparcpoM (HHKHHIH) — aHom).

I'pacdur mopomkoswii ocodoi ywnctoth oo I'OCT 23463—79.

@otomnactuHkH crekTporpadmdeckre TN IT pasmepom 9-12 wnm 9-24, obecmeunsarolme HOp-
MaJIbHBIC TTOYEPHEHHS aHAIMTHYCCKHUX AHHIH H ()OHA B CIEKTPE.

Yamkn KBaplLeBLE BMECTHMOCTEIO 30 o,

Yairky miaTHHOBHIE.

Boma menmoHH30BaHHAL C VISTLHBIM 3IeKTpOcoNpoTHBAeHAEM 20—24 MOM * cM.

Kucnora asornag ocoboit uncrorsl o F'OCT 11125—84, koHIeHTpHpoBaHHAad 1 pa3baBiicHHas 1:1.

Kucnora congaag ocoboi uuctoTH 1o I'OCT 14261—77, pasbapnenHag 1:1.

Avmmak BogHBEIH o TOCT 3760—79, x. 1., pazbapmernsrit 1:10.

Xnopodopm no I'OCT 20015—88, gBasKIbl MeperHAHHBIN.

Harpua N, N'-mustanguriokapbamar no TOCT 8864—71, pacTeop ¢ KoHueHTpamuei 20 r/mv?;
TOTOBAT IIcpeld YIOTPCOICHHACM.

Harpui xiopHcThii oc.4. 7—4.

CIMpT STHAIOBHH peKTHGOUKOBAHHLIN TexHuaecknii mo I'OCT 18300—87, gpaxhl IeperHaHHLIA B
KBapIreBoM nmpudope.

BaHanui MeTaIH9eCKHN.

Kenezo kapbornneHoe pamgmoTexumaeckoe mo I'OCT 13610—79, mapxu TIC.

Kobanst mapku K-1 mo TOCT 123—98.

Mapranen MeTanmnagecKui Mapku Mp0 mo I'OCT 6008 —90.

Mexap Mapka M-3 mo TOCT §59—2001.

Hukenn Mapkn H2 mo TOCT 849—97.

Pacrsopul, comepxamme mo | Mr/cM® BaHagMsg, Kelesa, KOOANbTA, MApraHia, MEOH M HHMKENS:
100 Mr OXHOTO K3 IEepPCYHCICHHABIX METATUIOB PACTBOPAKT B MHHHMAIIBHOM KOJNHYCCTBE a30THOH KHCIOTH
(1 : 1), pacTBOp MEPEBOIAT B MEPHYIO KOIGY BMECTHMOCTBI0 100 cM3, TOBOIST BOZOMH 10 METKH H IepeMe-
IMTHBAIOT.

3. HOATOTOBKA K AHAJIIN3Y

3.1. TIpuroTornenrne oHpa3NoOB CpaBAECHHSA

3.1.1. TonopHo# o6pazert cpagHerng (I'OC), comepxkaimmii o 0,1 % Kaxmoit onpegenseMoii mpume-
CH B PACYETEe HA CONEPKAHME COOTBETCTBYIOUIETO METAIA B CMECH IOPOLIKOBOTO I'paduTa U METAUIOB-
IPUMECEH: B IDIATHHOBYIO YalllKy IOMEIIAT 9,94 r nopoInKoBOro rpadmra | MOCIeIoBaTeIbHO IPHIMBa-
10T o 10 cM? Kaxmoro M3 pacTBopos, comepxanux mo 0,1 Mr/cuM3 onpenengeMeIx MeTannos. CMech yoapH-
BalOT MO WH(MPaAKpaCHOH JAaMITOH 10 TIONHOTO YIANeHHS OKHCIOB a30Ta, MPOKATHBAIT B My(deapHOoMH
neud 1npH 350—400 °C B TedeHHMe 5 MHH, PACTHPAIOT B CTYIIKS M3 OPraHHYeCKOIO CTCKJIA B TCUCHUE
1,5—2 4, IepHoIHIecK J0OABMAI CITHPT, CYIIAT B CYITHABHOM MmKady npu 105—110 °C B TeueHne 1 4 u
CHOBA PACTHPAIOT 10 M3METEUCHUA 0OpA30BABIIIXCI KOMOTKOR.

IlepeTrpanic B CTYIIKC M BHICYIIMBAHHC 10T HHGMDPaKPACHOH JTaMIToH BeayT B OOKCE H3 OpPraHmdcc-
KOTO CTeKTa.

3.1.2. O6pa3snwl cpagHeHna {OC) TOTORAT TocHeToBATENLHEIM pazdasieHeMm I'OC, a 3aTeM Kaxaoro
MOCICIYIONIETO — MOPOIIKOBBIM I'PadGyHTOM.

MaccoBbIe T0JIH OIPEISIEMbIX IIPUMECEH M BBOJIMMBIE B CMECh HABECKH MMOPOLIKOBOTO rpadura u
IpeaLITyIero oOpa3iia IpHBeIeHH B Taba. 1.
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Taonunoal

Macca HaBeCKH, T
Ob6osHaveHue obpasia Maccosas HO‘:{H KaXJIOH OMpeleseMor mopotTkosoro | IPEIbIIYITero obpasua (s
puMecH, % N — CKODKAX YKa3aHO ero
obosHaueHHe)
0oC1 2-10-2 12,0 3,0 (T'OC)
0C?2 1-10-2 7,5 7,5(0C 1)
0C3 5-10-3 7.5 7,5 (0C2)
0C4 2-10-3 9,0 0,0 (OC 3)
0ocCs 1-10-3 7.5 7,5 (0C 4)
10,013 5-10—1 7.5 7,5 (0C 3)
oC7 2-10—¢ 9,0 6,0 (OC 6)
0. 0% 1-10-4 7.5 7,5 (0OC T

VKazaHHEBIC HABSCKH ITOPOMIKOBOTo Tpadura | npenuinymero OC MoMEIIaloT B CTYIIKY H3 OpraHudec-
KOTO CTEK/IAa H THIATCIBHO NSPETHPAKT B TCUCHHE 1 4, mo0apiIga CIHPT OO KalHMIeo0pasHoro COCTOSHHAS
MAacchl, BRICYIIHMBAIOT B CYIIHIABHOM IIKady nmpu 105—110 "C mo mocTogHHOH Macchkl U MepeTHPaloT.
OG6pasIsl cpaBHEHHA XPAHAT B SKCHKATOPE B TAKeTaxX H3 KaabKH.

4. ITPOBE/IEHUE AHATTN3A

4.1. KoHNleHTpHpoBaHHUe TIpUMeceil TPoBOIAT B BoKce M3 OPTaHIecKOTo CTEKA.

Hapecky okucu P39 maccoil 1 T WIH COOTBETCTBYIONIEE KOMMYECTBO METAILIA IIOMEITAIOT B KBapIle-
BYIO YalllKy, MPHIHBAIOT 4—6 cM’ COMAHOH KHCIOTHL, pasbabmeHHoi 1 : 1, HarpeBaloT Ha IUTHTKE IO
IIOJHOTO PACTBOPEHHMA, YIIADHBAIOT HA BOLAHOM Gane mocyxa, noGapnaior 30—40 cM? BOObL, aMMHAK 10
pH 4 ¥ mepeBomgT B OEAHTENLHYIO BOPOHKY, BBOIAT 1 cM3 pacTBOpa OIMSTHITHTHOKAPGAMATA HATDHS,
5 ¢M3 xnopodropMa M SHEPTHUHO BCTPAXMBAKT B TEUCHHE 1 MMH.

Tlocne paccaaneaHWs opraHMIecKyl0 a3y TepeHoCAT B IPYTYIO JEMUTeNBHYI0 BOPOHKY M 3KCTPAK-
ITHIO ITOBTOPAIOT B TEX K€ YCAOBUAX ellie JBa paza. OObeTHHEHHBINA 3KCTPAKT (OPTaHHIeCKH CIOM) ITBaK-
Bl [IPOMBIBAIOT BOIOH MOPUHAMHE 110 10 CM3, IEpEeHOCAT B CYXyI0 KBapLEBYIO YallKy, 100aBngior 50 Mr
rpaduTOBOrO MMOPOIIKA (KOJJICKTOPA) M YIAPHBAIOT NMPH KOMHATHOH TemmepaType. CTCHKH JallKa OOMBI-
BaloT 1 cM? KOHIEHTPHPOBAHHOH A30THOH KHCIOTHL, NPOo0Y YIIAPHBAIOT HA BOIAHOH OaHe M IIPOKATHBAIOT
B MydenpHo# Treun mpu 350—400 °C B Teuenne 1—2 vuH. TToaydeHHEII CYyXOH OCTATOK TOIBEPraloT CTeK-
TPaAbHOMY aHATH3Y.

AHAMN3 KAKTOH MPOOK TTPOBOIAT M3 IBYX MapavieNbHBIX HaBecoK. OMTHOBPEMEHHO C KAXIOH MapTH-
eif aHaTTM30B CTABAT JIBA KOHTPOILHEIX OITHITA HA BCE PEAKTHBEI, TPOBOJIL WX Yepe3 BCe CTATHN aHAMN3a T
MOTyYas TBA CYXHX OCTATKA — KOHIIEHTPATA.

4.2. CueETpaibHblii AHAIA3 KOANEHTPATOR

K kaxxgomy KOHIEHTpATy, NOIYYEHHOMY U3 IPo0 M KOHTPONBHBIX OINBITOB M K 47 MI' KAXKIOIO M3
obpasuos cpasHeHng OC 1 — OC 8 1oGapiagior 110 3 MI XJI0PHCTOrO HATPHS M [IEPEMEIIHBAIOT B CTYIIKE 13
OPTAHHYECKOTO CTEKNa B TedeHHEe 1| MUH. Kaxkmyio cMech ¢ TTIOMOIIILI0 BOPOHKH M CTCPKHA M3 OPraHHdec-
KOTO CTeKJIa HaOWRAlOT B KpaTep HHXKHETO 3IEKTPOa THAMETPOM 4 MM W TIIYOHHOH 6 MM — aHoma. Bepx-
HUM 3JeKTPONOM-KATOIOM SBASETCS SASKTPON, 3aTOUeHHEH Ha KOHyc. MeXIy HUMH ¢ TIOMOIIIBIO BRICO-
KOYACTOTHOM HCKPH 3aKHTalOT OYTY IMTOCTOSHHOTO ToKa 15 A. Cnekrpw B ob6mnactu 270,0—345,0 HM doTo-
rpadmpyior Ha ciekrporpadge 1PC-13. Bpema skcnosuiun — 80 ¢, paccTogHNE MEXKILY SIACKTPOLAMH —
3 MM, IIIMPHHA MIETH cleKTporpadga — 25 MKM.

ClekTp KOHLEHTPATOB KaXIOH NpoOs M KOHTPOJIBHOIO OIBITA, 4 TAKXKE CIEKTPHl KAXIOoro U3 ob-
pastioe cpasHeHIsT OC 1 — OC § dotorpadHpyIoT o IBa pasa.

DKCIIOHMPOBAaHHBIE (BOTOIUIACTHHKH TPOSBISAIOT, IPOMBIBAIOT BOHOH, (DMKCHUPYIOT, MPOMBIBAOT B
MPOTOIHOH Bome (15 MHH) W CVITIAT.

5. OBPABOTKA PE3VJIILTATOB

5.1. B kaxoii criekTporpaMMe hOTOMETPHPYIOT MOYEPHEHHS AaHAMHTHYSCKHX JTMHHI OMPeIeageMbIX
3NEMEHTOB S, (cM. Tabm. 2).
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Tacoauna 2

OmnpenenseMblit JmHHA BOJMHBL JuamnasoH oIpene- OnpepneaseMbIit JlmiHa BOMHBL JnarasoH oIpene-
FIEMEHT AHATHTHYE CKOH JIAEMBIX MACCOBBIX SITEMEHT AHATUTHYECKOH JIAEMBIX MACCOBEIX
JIHIH, HM oonen, % MHHUH, HM moneit, %
Mapraserr 279,482 1-10—*—5-10—+ Banagnii 306,046 1-10-4—-2-10-3
294 921 2-104-2-10- 271,568 1-107—1-10?
279,984 5-104—1-107 Mens 327,396 1-10—%—2-10-7
Hukenpb 305,082 1-10—#4—1-10"3 282,437 5-10%—1-10"2
299,260 5-104—1-107 Keneso 275,014 5-10%—5-10"
KobGanot 304,401 1-10—#+—-5-10-3 275,633 1-10-3-2-10-2
304,889 1-10——1-10"2

doTtoMeTpHpOBAHKE THHMI, MOYePHEHUS KOTOPHIX HAXOMITCH B 08IaCTH IPIMOTHHENHOTO YIacTKA
XapaKTEePHCTHYCCKON KPHBOH (GOTOIMYIBLCHH, POBOIAT Ha MHKpodoTtoMmerpe M@-2. B KaxkIo# criekTpo-
rpaMme (hOTOMETPUPYIOT NOYEPHEHH AHATUTHYCCKOH JIMHUH ONPENE/IAeMOro pIeMenTa S, 1 Giusinexa-
wmwero GoHa Scp M BRIYMCIIAIOT PA3HOCTDb IIOYEPHCHUI AS = § — Scp- ITo nByM HapaUieIbHBIM 3HAYCHHAM

AS| B AS,,, IOTYy4eHHBIM MO JIBYM CIIEKTPOTPAMAM, BEMHCIAIOT CPeNHEAPU(METUIECKOE 3HAYEHHE AS.

Hcronesyss 3HA9eHUS AS , TIONMyd9eHHBIE 11 06pasnos cpasrerns (QC), cTposaT TpamyHpPOBOYHEIA Tpa-
¢k B koopauHatax (1g C, AS), e ¢ — comepxanue onpenensgemoii mpumec B OC. Ilo stomy Tpadhuky

HAXOIAT COIEpKaHHE IIPUMECH B KOHIICHTPATaX, HCIIONb3y4 3HAYEHHA AS [/ KOHIICHTPATOB IIPOGHL M
KOHTPOJLHOTO OTEITA.

(MortomerpupoBaHiie cIabhIX THHAN, MOYEPHEHHS KOTOPHIX OMH3KH K II0Y¢pHSHHK (POHA, IIPOBOLST
Ha peructpupyiomieM Mukpodoromerpe (cm. TOCT 23862.3—79).

5.2. MaccoByio 1omo npuMecei (X)) B IMpoIleHTaX BEMHUCIIIOT o GopMylie

= -
X=7L 4(Cyp=C.

e #1;, — Macca KOHLEHTpara, I;
1, — Macca HABECKM aHANMM3NPYeMOi TpobHI, T;

CHp — cpelHee 3HaYeHHE MAcCoBOM TOMH NPHMSCH B KOHIICHTpaTe IIpodul, %;
(. — cpenHee 3HAYEHHE MACCOBOH JOMH NMPHUMECH B KOHLEHTPATE KOHTPOJIBHOIO OIHITA, %;
¢ — KO3hOUITHCHT, YIUTRIBAIONINH CHCTCMAaTHICCKYIO OIMMMOKY METOIA; HaXOIAT IO Pe3yabTaTaM

ompeacacHIT T00aBOK MPUMECHEBIX ICMCHTOB, BBCICHHEIX B Ipoly.
5.3. TIpu KOHTpoAe BOCIIPOU3IBOTMMOCTH MapalIeNbHEIX OIIpeIeAeHU HAXOAT COePKAHNIE TIPHME -
CH B KOHIIEHTPaTaX MPo0Kl, COOTBETCTBYIONIEE 3HATEHNAM AS, U AS,, 1 1I0 GopMyne BEIYHCISIOT CONEpKa-
HHe TIpIMecH B oKHcH P3D. PacxokmeHII MeXXIy TOMYIeHHBIMH TAKHM 08pa3oM pe3yabTaTaMH JBYX Ia-
PATICBHEX OTIPEHICTICHME (OTHONMICHHE GOMBIIICTO K MEHBIIICMY ), 4 TAKSKE PACXOKICHHA Pe3yILTATOB IBYX
AHATH30B (OTHOIIeHNe DOJBITIETO K MEHBIIIEMY ) HE TODKHBI TIPEBHIIATE 3HAYCHWH JONMYCKAEMBIX PACKOXK-
IeHHMH, YKa3aHHbIX B TadiI. 3.

Taconwmoa 3

Ompenensgemasn Homyckaemoe OmnpenensgeMasn Homyckaemoe
TIPUMECEH Maccosas mons, % PacXoXIeHHe [IPHMECE Maccosas pons, % pacxXoxOeHHe
Mapranerr 5-10-3 3.5 Baramuii 5-10-° 3,3
1-10—+* 2.5 1-10—+* 2.4
5-10—* 1,9 5-10-* 2,0
Hurkens 5-10-° 31 Mens 5-10-° 3,6
1-10-+ 2,3 1-10-+ 23
5-10-* 2,0 5-10-* 2,1
Kobansr 5-10- 2.8 Keneso 2-10— 2.8
1-10—+* 2,1 510+ 2,3
5-10—* 1,8 2-10-° 1,9
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