I'pynna B59

MEXTOCYIOAPCTBEMHH HUB A CTAHIATPT

UTTPUU U EI'O OKUCH

MeToa onpeneneHusi npuMeced OKUCEH Npa3eoauMa, HeoaumMa, camapus,
eBponus, Tepousa, TMCNPO3Ksd, roJbMHs, dPOHs, TYJIUSI U UTTEPON I'OCT

Yttrium and 1ts oxide. Method of determination of such impurities as oxides of
prascodymium, neodymium, samarium, europium, terbium, disprosium, helmium,
erbium, tulium and ytterbium

MKC 77.120.99
OKCTY 1709

ITocTanosaennem I'ocymapcrsennoro komurera CCCP nmo crangapram ot 19 okra0pa 1979 r. Ne 3988 nata BBeneHus

YCTAHOBJIEHA
01.01.81

Orpanmiesde CpoKa AEUCTBUA CHATO MO NPOTOKOAY Ne 7—95 MeXxrocygapCTBEHHOr0 COBETA N0 CTAHJAPTH3ALMH,
meTpoaornd u ceprudukanmu (MYC 11-95)

HacTtosimmi ctaHnapT ycTaHABINMBAET JIOMUHECLIEHTHBIN METO, OIIPEIEIICHUSI OKUCEN PEeIKO3EMEIh-
HBIX 2JIEMEHTOB B UTTPHUU U €TI0 OKIUCH.

MeTo OCHOBAH HA BO30YKICHWUM PTYTHOM JaMIIOHN CIIEKTpa JIIOMUHECIEHIINN PEIKO3EMEIbHbBIX 2JI€ -
MEHTOB B Kpucraurogocdopax aHAIU3UPYEMbBIX MATEPUATIOB U PETUCTPALIMUA IIOJIYUEHHOTO U3JIYUEHUS.
MaccoBble TOJIU IIPUMECEN HAXOOAT METOIOM JO0ABOK.

HHTEepBanbl olpeaciisieMbIX MACCOBBIX J0OJIEN IIPUMECEN OKUCEH:

npaseonuma ot 1+ 107 % no 1m10—2 %

HeogrumMa  or 1107 % no 1m10—2 %

camapug  or 5+107°% mo 1m10—2 %

egporsg OT 1107 % no 1m10—2 %

TepOUSI or 5-107°% mo 1m10—2 %

muctiposust ot 3+ 107 % mo 1m10—2 %

rosibMug ~ or 1+ 107* % no 1m10—2 %

Spoud or 3107 % mo 1x10—2> %

TYIIUS or 1107 % mo Im10—2> %

urrepoug  or 1-107°% o 1w10—=%.

(U3menennan penaknusa, Msm. Ne 1).

1. OBIIIUE TPEBOBAHU S

1.1. Ob6mue tpedboBanusg K Merony aHainsa — 110 ['OCT 23862.0—79.
2. AIITIIAPATYPA, MATEPHUAJIBI U PEAKTHBbDI

CrexrpodoromMeTp dayopectieHTHBIA MPF-4 dupmber XuTtauu miIm aHAJIOTUYHBIA IIPHUOOD.
YcTaHoBKa WIS perucTpallii CIIEKTPOB JIIOMUHecHeHIIMU Ha 6a3ze MJIP-3 ¢ pemerkoit 600 mrp/MM

(cM. gyepTex 1).

HN3nanue opUIHAIbHOE IlepeneyaTka BocnpemeHa

H30anue ¢ Uzmenenusamu Ne 1, 2, ymeepxucdenuoimu 6 anpene 1985 e., mae 1990 2. (UYC 7—85, §—90).
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C. 2 T'OCT 23862.15—79

DotoymHoOXUTEIL POY-62.

Ileyr MydenabHasA ¢ TEPMOPETYISITOPOM,
obOecrieunBaronIuM Harpes 10 1200 €.

I1lmuTKa 31aeKTpuyecKast.

n Becrbl TopcuonHbIe THIIA BT-500 vm aHa-
JIOTUYHBIE.

Turm dapdoposeie No 1 i Ne 2.

AMMOHMM BaHaIUEBOKMUCIBIM MeETa IIO
['OCT 9336—75, x. 4.

Harpuit asotHOKMCIHI® 1o T OCT
4168—79, X. 4., pacTBOp C KOHIIEHTpallen
50 r/mM>.

Kucnaora coimssHass ocoO0M YUCTOTHI IIO
I'OCT 14261—77, pa3z6asnennas 1 : 1.

AMMOHUHA (PTOPUCTBHIM 11O TOCT
I — ocBeturens OII-18 ¢ pryrHoit mammoit JAPII-250; 2 — cBeTo- 4518—175, X; 1. -
bwieTp YPC-2; 3 — xamepa Bo30OyXaeHUS, 4 — KIOBETA ¢ KPHCTAI- Kamit ¢propucthiii mo 'OCT 20848—75,
nodocdopom; 5 — koHmeHCOp; 6 — MoHOXpomarop MJIP-3; 7 —  X. 4., paCTBOp ¢ KOHIIeHTparmei 50 r/omM>.
(I)OT OYMHOXHWUTC/Ib (I)Sy-62, 8 — YCUIHUTCID YS—6, 9 — camommcernr HanHﬁ CCpHOKHUC TTBEIA Io ro CT
KCII-4; 10 — BBICOKOBOJBTHBIM BeIpsMuTeab BC-22 6053—77, x. 4., PACTBOP C KOHIIE ALTHei
Hepr. 1 50 r/mm3.

Kucnora cepHasa o I'OCT 4204—77, x. 4., pazdaBineHHada 1 : 2.

Oxucu mpazeomuMa, HCOOAMMA, CaMapHs, €BpOINS, TCPOUSA, TUCIIPO3USI, TOJIbMHUS, SpOHsI, TYIUSL,
UTTEPOUST — YUCTOTOM HE MeHee 99 %.

PacTBOpHl 3amacHble, coxepxalue Kaxiaemi mo 1 mr/cMm? omnoro u3 P3D (B pacyere Ha OKUCH):
100 Mr okucu P30 moMmelaoT B cTakad BMECTUMOCTHIO 50 cM3, cmMaunBaioT Bonoit, npwimsaoot 0,5—1 cm?
COJISIHOM KHWCJIOTBI, HarpeBalOT HA SJEKTPUYECKOM IUIUTKE OO PaCTBOPEHHS, OXJIAXIAIOT 1O KOMHATHOM
TEMIIEPATYPHI, IIEPEHOCIT B MEPHYIO KOJIOY BMecTUMOCTBIO 100 cM?, moBOAAT BOIOM A0 METKU U MEPEME-
ILIUBAIOT.

PactBops! paboune 1, conepxamme 1 Mxr/cm? ogaoro u3 P39 (B pacuere Ha OKHCBH), TOTOBST pa30aB-
JIEHUEM 3amnacHbix pactBopoB Bonoi B 1000 pas.

PactBop paGoumii 11, comepxammii mo 1 MKr/cM? Heomuma, caMapHs, €BpPOIMUS, JUCIIPO3USI, T'OJIb-
MU, SpOusL, TYJIUSI, HTTEPOMA (B pacueTe Ha OKHUCH): B MEPHYIO KOOy BMecTUMOCTEIO 1000 cm? BHOCST Mo
1 cM? 3amacHBIX PACTBOPOB MEPEYUCIEHHBIX P30, TOBOXAT BOIOI 10 METKHA U MEPEMEIINBAIOT.

3. ITPOBEJIEHUE AHAJIU3A

3.1. IlepeBenenue Metaummueckoro utrpusa B okuch — 1o 'OCT 23862.0—79.

3.2. IlparoroBienne Kpuctainodochopos

3.2.1. Kpucramnodpocopsl IIsi pa3acabHOr0 ONPEACACHUS KAXIO0N MPUMECH: B 9eThIpe (PpapPOpPOBBIX
TAIIA roMe1naroT mo 150 Mr anamm3upyeMou 1poOkl. B oIUH TUTEIbh BBOIAT padouuid pacTBOpP I onpeness-
eMOM IIPUMECH TaK, YTOOHBI COJAEpXXaHUE NOOABKH ObUIO IPUOIU3UTEIBHO PABHO IIPEAIIOIaracMoMy COIEP-
XXKaHUIO IpuUMeCcH B mpode. Bo BropoM Turiae nobaBka JOJKHA IPEBHINATh NPEANOAAracMoe COACPXKaHUE
3TOU IIPUMECH B IIpOoOE B ABa pasa.

B ocTaBmmxcst AByX TUIJISIX TpOOBI CMaYUBaIOT 1—2 KamisiMyA BOJEL.

3.2.2. Tlpu onpeneieHuy TepOrs B KXl THreah 100apistior mo 0,1 cM3 pacTBOpa CepHOKHUCIIOTO
Hatpus, 0,3 cM? CEpHOM KUCIIOTHL.

T NOMEmAIOT Ha SACKTPAYCCKYIO IUTATKY, YIIAPUBAIOT JOCYXa, IIPOKAJIMUBAIOT B My(PECIbHOM IIEUH
npd 1100 &C B TeueHHe 1 4 M oXJ1aX1a10T 10 KOMHAaTHOM TEMIIEPATYPHI.

3.2.3. Ilpu onpeneieHNM KA XI0N U3 OCTATHHBIX IPUMECEH YETHIPE THIIS TIOMEIAIOT Ha DJIEKTPUUIEC-
KYIO IUIMTKY, VIIAPUBAIOT JOCYXa U OXJIAXIAlOT 0 KOMHATHOM TeMIIepaTyphl.

3.2.3.1. Ilpu onpeneneHAA Ipa3eoanMa — B KaXIbI TATEh 100aBsnoT o 60 Mr (hroprucTOro aMmo-
Huda v o 0,15 cm? pactBopa dTOpHCTOrOo Kanus, MOACYIIMBAIOT Ha DJIEKTPUIECKOM TUIUTKE, IPOKATIUBAIOT
B My(debHOM ey 1pu 330 °C B TeyeHUe 45 MUH M OXJIAXIAIOT 1O KOMHAaTHOM TeMIIepaTypHhl.

3.2.3.2. IIpu onpenecneHNN KaKI0M U3 IpUMECE — HeOoauMa, caMapHs, eBpOITUSI, TUCIIPO3HUSI, I'OJIb-
MU, SpOUsI, TYJIUSI, UTTePOUSI — B KAXKABINA TUTreNb H00aBiIsg0oT 1o 100 Mr BaHaAMEBOKMCIOrO aMMOHMUS,
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I'OCT 23862.15—79 C. 3

TINATEJILHO IEPEMENIMBAIOT CTEKISSHHON Maoykoi, nobasimsior 1o 0,25 cM? pacTBopa a30THOKHUCIIOTO
HATpUA, IIEPEMEIIUBAIOT, BBHICYIIUBAIOT JOCYXa HA BJICKTPHUYCCKOM IUIMTKE, IIPOKAJIUBAIOT B MY(MEIBHOM
ey rnpu 900 "C B TeyeHre 1 4 M oxXi1aXaaroT 10 KOMHATHOM TEMIIEpaTYpPHI.

3.2.3.3. Ecoim MaccoBass JOasI KaXIOM M3 MEPEYUCICHHBIX B II. 3.2.3.2. MpUMeced HE IIPEBBIIACT
5-10~4 %, BBemeHWe DO0ABOK IIPOM3BOLSAT COIIACHO II. 3.2 C MCIIOJIL30BaHUEM pabouero pacrsopa Il.
B pesynbrare noayyaror Kpuctauio@ocdopsl ¢ 100aBKaMH BCeX YKA3aHHBIX [IPUMECEH.

3.3. Bo30yxaecHue U peracTpanusa CIEKTPOB JIOMHEHECTCHIINNA

Kpucrawiodochopsl MIOMEIIAIOT B KIOBETH C KBapLIEBEIM OKHOM.
I1pu ucosp30BaHUM KIOBET 0€3 KBaplIeBBIX OKOH (UEPT. 2) IIPHU-

MEHSIOT CIECAYIONIUN CIIOCc00: KIOBETY (4) MOMEIAIOT Ha 1IUTH(POBAH-
HYIO IIOBEPXHOCTD IMMOMIOXKKHU () U COOKY MPUKPEIUIAIOT MarHuTt ( /).
B xioBeTy cBepXy HachIIaT obOpasel (Z) U IMpeccyroT IIYaHCOHOM
(3) ¢ ycmueM 10 Kr.

IIpu onpeneneHUU KaxXa0M IIPUMECH BO30YXKIAIOT U PETUCTPH-
PYIOT CIIEKTP JIIOMHHECLICHIIUHU YETBIpEX KpUCTALTOPOCHOPOB IIOC-
JIEIOBATeJIbHO, HAYUHASL ¢ O0JIblIed JOOaBKH.

(A3menennas penakuua, Usm. Ne 2).

3.3.1. Onpenenenue mpasconuMa, camMapusi, €BpoIIis, TepOoUs,
IUCIIPO3HS, TONbMMUSL, SpOHsl, TYJIUS IIPOBOJASIT Ha PIYOPECLIEHTHOM
crekrtpodporoMerpe MPF-4. CriekTp TIOMUHECILIEHIIMU BO30YKAAIOT
M3JTyJ€HHEM KCEHOHOBOM JIaMIThl HA JUIMHE BOJMHBL A = 320 HM 114
BCEX IIpUMeEcCEH, KpOMe IIpa3eoiuMa, I KOTOPOro IIWHA BOJIHBI
Bo30yxXneHud A . = 250 HM. HanpsokeHne Ha GOTOYMHOXHUTEIIE —

Hepr. 2 800 B, BXomHasg Ieab OTKPHITA HMOJIHOCTBIO, PWIBTP Ha BXOIE —
yepHbIA, GUILTp Ha BeIXOAe — UV-43 misg Bcex nmpuMeced, KpoMe TYIHUsI, I KOTOpOro (pWibTp Ha
BeIxoZe — R-62. JUIMHBI BOJIH JUHUWI U3JTydeHUS IIpUBeAeHbI B Ta0I. 1.

I — MarauT;, 2 — oOpasel; 3 — IMyaHCOH,
4 — KI0BE€Ta, 5 — IIOIIOXKA

Tadoanmal

OHI:I'I;?:;T b IIpa3zeonum Camapuii | EBpommmii | Tepbuii Hucnpo3uii | T'oapMuii Bpbui Tymit
JI;TMHAa BOJIHEI
U3TY4EHUsI, HM 488 602 619 343 575 541 554 788

3.3.2. OnpeneieHUe MaCCOBOM TONM HEOAUMAa U UTTEpOMS IMPOBOMIT HA yYCTaHOBKE Ha Oa3ze MJIP-3
(uepTex 1) ¢ pemerkoin 600 mTp/MM.

CHOeKTp JJIOMHUHECIICHIIMM BO30YXIAIOT U3TYYEHUEM PTYTHOM JIAMIIHL.

@DuneTp Ha Bxone — YDC-2, buabTp Ha Beixoje — KC. OcTtajibHBIE YCIIOBUS perMCTpaliuM IIPUBE/IE-
HBI B Ta0J1. 2.

Tadoauma 2

OmpenensieMblii 3JIEMEHT Hanpsxenue na ®DY, B JliuHa BOJIHbI PerucTpupyeMbiii y4acTOK
H3JTYyICHIA, HM CIIEKTpa, HM
Heonum 1000 879,8 845—900
UTTepOmit 1200 985,0 955—1000

4. ObPABOTKA PE3YIJIbTATOB

4.1. B xaxnoi perucrporpaMMe U3MEPSIOT BBICOTY (/) MUKA aHAJIMTUYECKOM JIMHUM SJIEMEHTA IIPU-
MECH.

ITo nByM mapajuieIbHbIM 3HAYE€HHAM /1, | A,, TIOJIy9EHHBIM IO IBYM PErMCTpOrpaMMaM il KPHCTal-
J10(0ocHOpPOB, IIPUTOTOBJIEHHBIX M3 IIPOOBI 0€3 J0OABOK, HAXOAAT cpeaHeapuPMeTHIECKOE 3HAaYEHHE /1. .
MaccoByIO JOMIO KaXI0M U3 onpeaeisieMblX oKucei (X) B MPOLIeHTAaX BBIYUCISIOT IO PopMyJIe
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I7e ¢ — MaccoBas IOJISI J00aBKM OIIpelesseMol npumecu, %;
h.— BBICOTA ITMKA aHAJIUTUYECKON JIMHAM B PETUCTPOrpaMMe, IOIIyIeHHON It Kpucrariodocdopa,
[IPUTOTOBJIEHHOTI'O U3 IIPOOLI C JOOABKOMN.
Ecim 3HayeHMd 10O0ABOK HE YIOBIIETBOPSIOT TPEOOBAHMAM, U3JIOKEHHDBIM B II. 3.2, aHAJINU3 IIOBTOPS -
0T ¢ BBECIACHUEM HOBBIX JO0ABOK.
4.2. IIpn xoHTpOJIE BOCIIPOMU3BOANMOCTU PE3YJIBTATOB IIAPAJUICIbHBIX OIIPECACICHUN 110 ABYM I1apal-
JIEJIHBIM 3HAYEHUSAM A, U A, BBIMUCIISIOT 3HAYEHUST X, U X, — PE3YJIbTaThl 1TapaUIeIbHBIX OIIPEIeIIEHUIA.
PacxoxaeHdI MeKIy HUMU 1 PE3YIIbTATAMU ABYX AHAJIN30B (OTHOLIEHUE OOJIbIIETO K MEHBIIEMY) HE

IOJKHBI IIPEBBINIATh 3HAYECHUS JOIIYCKAEMOTI'0 PACXOXIACHMS, PaBHOTO 2,5.
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