M EXT OCYITAPCTBEMHHUB H

PEAKO3SEMEJIIBHBIE METAJJIBI 1 UX OKUCHU
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Method of determination of cerium and terbium
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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)

Hacrog1r

M CTaHAAPT YCTAHABJIMBACT JIIOMHUHECLICHTHBIA METOH OIIPECHCIICHUS LIEpUS U TEpOUS B

PEOKO3EMEIIbHBIX METAJIAX U UX OKMCIX.
MeToa 0CHOBAH Ha BO30YKIECHUU PTYTHOM WINM KCEHOHOBOM JIAMIION CIIEKTPA JIIOMUHECLIEHIINM NOHA

Ce’" wim nona Tb3T B aHANM3UPYEMOM DACTBOPE M PETUCTPALIAU ITOJIYUYEHHOTO U3JIVUEHUI. MAaCCOBYIO
JIOJIIO IIPUMECEN HAXOIAT METOIOM JJO0ABOK.

HHTEepBansl orpeneisieMm

B JIAHTAHE U €I'0 OKUCH:

Hepus or 5107 % mo 1m10— %

TepOusl or 5-107°% mo 2m10—3 %
B HEOLAMME U €TI0 OKUCH:

Hepus or 5107 % mo 1m10— %
B IIPA3EOAUME U €TI0 OKUCH:

nepus or 51073 % no Sm10—= %
B CAMAPUM U €TI0 OKUCH:

Hepus or 5+ 107> % mo Im10—2> %
B €BPOIIAU U €TO OKUCH:

Hepus or 5107 % mo 1m10— %
B TAMOJMHUUA U ETO OKUCH:

TePOUSI or 5+107°% mo 2m10—3 %
B IMCIIPO3UU U ETO OKUCH:

Hepus or 5+ 107> % mo Im10—2> %

TepOus or 11073 % mo Sm10—> %
B TOJIBMAM U €TO OKUCH:

Hepus or 5+ 107> % mo Im10—2> %
B TYJIAU U €r0 OKUCH:

Hepus or 5107 % mo 1m10— %

TepOusl or 5-107°% mo 2m10—3 %
B UTTEPOUN U €0 OKUCH.:

Hepus or 5107 % mo 1m10— %
B JIIOTELIUU U €I'0 OKUCH:

TePOUSI or 5+107°% mo 2m10—3 %

HN3panue o(puouaIbHOE

HIX MACCOBBIX JOJIEN IIPUMECEN OKUCEU:

IlepeneyaTka BocnpemeHa

H30anue ¢ Uzmenenusamu Ne 1, 2, ymeepxucdenuoimu 6 anpene 1985 e., mae 1990 2. (UYC 7—85, §—90).

12-2—1820
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B UTTPUU U €TO OKUCHU:
nepus or 5-10= % mo 1m10— %
TePOMS or 5+-10=°% no 2m10—3 %.
(U3menennas penaknusa, Msm. Ne 2).

1. OBIIIME TPEBOBAHUS
1.1. Obmue tpedboBanus K Metony aHainza — 110 ['OCT 23862.0—79.

2. AIITITIAPATYPA, MATEPHUAJIbI 1 PEAKTHUBbI

CrexkrpoduryopuMmerp MPF-4 dupmber Xutaum ¢ KCEHOHOBOM JIAMIION WM AHAJIOTUYHBIN IIPHUOOD.

[MIMHAPEI MEPHBIE € TIPUTEPTLIMUA ITPOOKAMUA BMECTUMOCTBIO 10 cM?.

Ko16s1 MepHble BMecTUMOCTBIO 100 oM.

Crakaubnl BMecTuMocThio 100 cMm?.

[TuneTky cTeKIISHHBIE BMECTUMOCTBLIO 1 1 10 eM?.

Muxkpornurierka [TJIO1—20, smectumoctsio 0,02 om?.

[ mnTka snexrpuyeckas.

Kuciora consgaasg ocoboit uuctors! 110 ['OCT 14261—77 nnm xucinota congdag 1o [OCT 3118—77,
X. 4., pasbasiaeHHaga 1 : 1.

Kuciora ceprnag mo 1 OCT 4204—77, x. 4.

Ammvmaxk BogHbIr 1o ['OCT 3760—79.

Bonopona nnepoxkcun o I'OCT 10929—76.

OJIOBO ABYXJIOPUCTOE.

Tepbus oxuch mapku 1B0-H.

Hepusa asyoxuch Mapku LeO-CC.

PactBOp 11epud 3ammacHoi, comepxaruuii 0,3 Mr/cM? (B pacuere Ha IBYOKMCH Liepus): 150 MT ABYOKM-
CU LIEpUM TIOMEIAIOT B cTakaH BMecTuMocThio 100 eM?, npwmsaror 10 cM? KOHUEHTPUPOBAHHON CEPHON
KUCJIOTBI, PACTBOPLIOT IIPU HATPEBAHWUM HA DJIEKTPUUYECKON IUIUTKE ¢ nobasiieHueM 20 cM® niepoxcuma
BOJOpOAa. PacTBOp HEUTPAIIN3YIOT AMMUAKOM M JO0ABIISAIOT N30BITOK aMMMAKAa A0 BBITIAACHNS OCAAKA T -
pooKucH 1iepusd. Ocagok oTPUIETPOBBIBAIOT, ABAXKIIbI IIPOMbBIBAIOT TOPSIUEH BOIOM, PACTBOPSIOT B COJISTHON
KUCIIoTe, pasdasieHHon 1 : 1. PacTBOp IEpEHOCIAT B MEPHYIO KOJIOY BMecTUMOCTBEIO 500 cM’ U moBomsT
BOIOU TO METKMU.

PacTtBopnh! iepusa padboune 1—35 (cMm. Tabsr. 1) roToBAT paszbaBiIeHMEM 3aIIaCHOI'O PACTBOPA LIEPUS BO-
non B 1000, 500, 200, 100 u 20 pas.

MaccoBag noiad ABYOKMCH LepUd B IIPOOAX U PEKOMEHAYEMBIE B KAYECTBE JOOABOK JUIL ATUX IIPOO
pabouure pacTBOPLI C PA3JIMYHOU KOHLICHTPALIUEN ABYOKUCU LIepUS IIPUBEIACHBI B Ta0ule 1.

Taomnwumima 1

Homep pabdogero MaccoBagd KOHIIEHTpaliud padodmux
MaccosBas mond IBYOKUCH IIepUsd, % Macca HaBeCKH, T pacTBOpa ABYOKMUCH PACTBOPOB (B pacyeTe HA ABYOKHUCH
Iepusd mepusa) mr/cm’ - 10°

Or5-10—5% 0 1-10—4 1,0 1 0.3
Or1-10—4% no 5+ 104 0.5 1 0.3
) 0.6
Or5-10—4% no 1+ 103 0.5 ) 0.6
3 1.5
Or1+10-3% o 5+ 103 0.1 1 0.3
) 0.6
Or5-10—3% no 1+102 0.1 3 1.5
3 1.5
4 3.0
Or1+10~2% o 5+ 102 0.1 4 3.0
5 15.0
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PacTBOpBI PEKOMEHIOBAHBLI IS ABYX J00ABOK (MEHBIIEW M OOJIBIIEN) K IIpoOE IIpU HAaBECKE
IIpOOLI 1 T.

PacTBOp Tepbus 3anacHoil, comepxaiuuii 1 Mmr/cMm? tepbus (B pacdere Ha OKUCh Tepous): 0,1 r okucu
TEPOUY TIOMEILAIOT B CTAKAH BMECTUMOCTBLIO 100 M, TIpUInBaIOT 5 ¢M? COISHON KUCIOTHI U PACTBOPAIOT
[IPY HArpeBaHuU. PacTBOP IEPEHOCAT B MEPHYIO KOJIOY BMeCcTUMOCTLIO 100 ¢M? 1 TOBOAAT BOLOM HO METKHM.

PactBOpEI Tepbus padoune ¢ koHueHTpauuei 10 Mxr/cm? u 100 Mxr/cm? Tepbus (B IIepecyeTe Ha €70
OKHCH) TOTOBAT pa30aBIICHMEM 3aIIaCHOIO pacTBOpa Tepoms coorBercTBeHHO B 100 m 10 pas.

MaccoBasg D04 OKUCU TepOUd B IIPOOAX M PEKOMEHIAVEMbIE B KAa4yeCTBE HODABOK JUIA ASTUX IIPOOG
PACTBOPLI ¢ PA3JIMYHOU KOHLIEHTPpALME TepOUs IIPUBEIACHBI B TA0I. 1a.

Taoxuma la

MaccoBasg KOHIICHTpalligd padboumnx

MaccoBasg monsgd OKHUCH T€p6HH, % Macca HABCCKH, T pPacTBOPOB (]3 [IepecyeTe Ha OKHCH Tep6}{[§[)j
MKT/CM?
Or5:107°% no 1+ 1073 4 10
Or 1107 % no 510> 2 10
Or5-1072 % no 1-10~4 2 100
Or1+10~%*% no 510~ ] 100
Or5-107*% no 2+ 10— ] 1000

Pasn. 2. (M3menennaa pesakousa, M3m. Ne 1, 2).
3. OIIPEJAEJEHUE IHEPUSI

3.1. HaBecky anamusupyemon 1mpoonl Mmaccont (,1—1 1 (B 3aBUCUMOCTH OT COAEPXKAHUS LIEPU) TTIOME-
AT B cTakad BMecTuMocThio 100 cM?, pwmBaror 10 eM’ consgroil kucnoTsl (1 : 1), pacTBOPSIOT IIpH
HarpeBaHUU Ha IUIUTKE, 100aBILI HECKOJILKO Kallejab IIEPOKCUIA Bogopoaa. 11py Hamumm XKeJjITon oKpac-
KM pacTBOpa J00ABIIIOT HECKOJIBKO KPUCTAIUIMKOB (2—35 IIT.) ABYXJIOPUCTOI'O OJIOBA ITO ITOJTHOTO MCUE3-
HOBEHUMS OKpackKu. PacTBop yiapuBaroT OO BIIAKHBIX COJIEU, PACTBOPSIOT B MUHUMAJIBHOM KOJIWNYECTBE
BOZIBI, IPWIMBAIOT 1 ¢M® pacTBOpa cONsTHON KUCIoTh! (1 : 1), IIepeHoCaT B MEPHBIM LIMJIMHADP U JOBOIAT
Boxoil mo 10 cm?.

B Tpu 11pobupKky BMeCTUMOCTBIO 15—20 ¢M? BBOIIT IIMIETKONM 110 3 CM° aHAJIM3UPYEMOTO PACTBOPA.

B niepBy10 npoOUpPKY BBOLAT 2 CM- BOIBI, BO BTOPVIO Y TPETLIO 110 1 ¥ 2 ¢M? COOTBETCTBEHHO PAOOYUX
PACTBOPOB LIEPU TAK, YTOOLI KOJIMYECTBO 1LIepU4 ObUIO IIPUOIN3UTEIBLHO PABHBIM U IIPEBLINIAIOIIINM B ABA
pasa IIpeaIojgaracMoe KOJINYeCTBO LIEepUsd B aHAJIM3UPYEMOU IIpobeE.

OIHOBPEMEHHO ¢ aHAJIM30M 0bOpas1a IIPOBOIAT KOHTPOJILHBINA OIILIT HA PEAKTUBDIL.

3.2. Bo30yxKaeHue u perucTpanusa CIEKTPOB JIOMHHECIIEHITUA

[loaroToBiieHHBIE PACTBOPLI 3AJIMBAIOT IIOOUYEPEIHO B KBAPLIEBYIO KIOBETY, HAUYMHAS C OOJIBIIEN TO-
OaBku. KBapiieBas KroBeTa IIOMEIIAETCA B KIoBeToAepXareiab criekrpodayopumerpa MPII-4 (ciekTpodo-
toMeTpa CP-4 11pu aHaIN3€E IIPA3COANMA U €TI0 OKHUCH).

CIIEKTp JIIOMUHECLIEHIINM BO30YXKIAIOT U3JIIYICHNEM KCEHOHOBOM JIaMIIbl, IIPU aHAJIN3E IIPa3eoinMa
N €ro PTYTHOM OKMCH. JUIMHA BOJHEBI JIMHWUM BO30yXKIeHUI — (25513) uM. Ilomoca BO30yXIeHNI TpexBa-
JICHTHOTO Lepus peructpupyercd B auariazoHe 300—400 am. MaxcuMyM 110JI0CHI — 355 HM. YYBCTBUTEIIb-
HOCTDb VCWINTEIIS U BBIXOIHVIO 1IIE€JIb PETYJIMPYVIOT B 3aBUCUMOCTUA OT BEJIMYMHDBI CUTHAJIA.

BxoaHad 1mieiab OTKPbITA IIOJIHOCTBIO.

Hamnpsxenne Ha doroymuoxuresre — 800 B.

3.1, 3.2. (M3menennasa penakous, M3m. Ne 1).

3a. OIIPEAEJIEHUE TEPbUA

3a.1. HaBecky anamm3upyemMon mpo0osl Maccoil 1—4 1 (B 3aBUCUMOCTH OT COIEPKAHUS TEPOMS) ITOME-
AT B cTakaH BMecTUMOCTBIO 100 cM?, ipunuBator 10—40 eM® comstHoM Kuceinors! (1 ;1) 1 pacTBOPSIOT
[IPU HATPEBAHMUU. PacTBOp ynapuBawoT 10 4—8 ¢M?, TIepEBOIAT B MEPHBII WIMHIAP BMECTUMOCTBIO 10 M’
1 JTOBOLAT BOLo no 10 cM’. AHAIM3UPYEMEBII DACTBOD 3AJIMBAIOT B KBAPLIEBYIO KIOBETY U PETUCTPUPYIOT
CIIEKTP JJIOMUHECHEHLIMU Tepoud B obOjacTU UIMH BOJH 520—570 HM IIpU BO3OYXKICHUU U3IVICHUEM
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220 aMm. Hlenpr MmoHOXxpoMaTopa Bo306yxaeHUd 20 HM, 11eJIb MOHOXpoMaropa sMuccun 10 HM, CKOpPOCTh
ckaHupoBaHusg 60 HM/MUH.

B xaxgon peructporpaMme U3MepsoT BbICOTY IIMKAa A TIOJIOCHI JIIOMUHECHIEHIIMN TEPOUSI IIpu 344 HM.

M 3MepsgaeMbI pacTBOD IIEPEBOAAT B TOT K& MEPHbBIM NIWIMHIAP U BBOIIT JO0ABKY pabodero pacTteopa
Tepbus (C,) Ha ypOBHE IPEATIOIATAEMOTO COAEPXKAaHU ero B IIpode (cM. Tabir. la).

PacTBOD TIIATEILHO IIEPEMEIINBAIOT, BHOBD 3AJIMBAIOT B KBAPLIEBYIO KIOBETY U PETUCTPUPVIOT CIIEKTP
JIIOMUHECLIEHIINN TePOUSI, U3MEPSIOT BBICOTY InKa (4, ).

PacTtBOp ¢ nepBoil JOOABKOHN IIEPEBOASLT B TOT XK€ MEPHBIN LUUJIMHAP W BBOAAT BTOPVIO ITO0ABKY
paBHYyIO I1epBOi. Takum obpasoMm Bropas (cymmapHas) gobaska C, (C, = 2 () IIpeBbIIAaeT IPUOIN3UTEIIb-
HO B JIBA pa3a IIPEAIIOIAracMoe CoIepKaHue Tepous B 1Ipobe (cM. Tads1. 1a). PacTBop TIIATEIILHO IIEPEMEIIIN -
BAlOT U PErMCTPUPYIOT CIIEKTP JIOMUHECLEHIIMN TEPOUS, M3MepPsIs BBICOTY KA (4,).

Pasn. 3a. (Beenen nonojHuTenbHo, M3m. Ne 2).

4. ObPABOTKA PE3YJIBTATOB

4.1. B xaXmon perucTporpaMMe U3MEPSIOT BBICOTY (/) IIMKA aHAJIMTUYECKON ITOJOCHI IIEPUS.
MaccoByrwo goaro ABYOKHCH Lepud (X) B IIPOLIEHTAX BEIYUCIAIOT II0 (POPMYIIE

Y - h,m—hx‘ C.qa-v
B hy =ty V-m-10°

YIS th — BBICOTA IIMKAa IIOJIOCHI LIEPUS UL PACTBOpPA IIPOOBI, ACJICHNUS KDL,
hﬂ — BBICOTA IIMKA ITOJIOCHI LIEPUA B IIPOOE ¢ JODABKOU, AECJICHUS IIKAIDI;
h_ ~ — BBICOTA IIMKA II0JIOCHI KOHTPOJILHOI'O OIIBITA, JEICHUS IIIKAJIDI;

C — KOHLEHTpALMg paboyero pacTBopa Lephs, BBEACHHOIO B KAYeCTBE HOOABKU, MT/CM?;
4 — KOJIAYECTBO BBEAEHHOIO PAOOYETO PACTBOPA LIEPUL, CM-;
V' — 00beM pacTBOPA, B3UTBIN MUII U3MEPEHU, CM>;
Yy — 00U 00BEM PACTBOPA, CM>;
M — MAacca HABECKU aHAJIU3UPYEMOU IIPOOHI, T.
3a pe3yiIbTar aHaJIn3a IIPUHUMAIOT CPEeAHEE 3HAYCHUE ABYX PE3YIILTATOB OIIPEACIICHUN, I10JIYUYCHHDIX
[IPU pacyeTe 110 ABYM JTO0OaBKaM.
4.2. PacxoxmneHMs pe3yiIbTATOB IIAPAJUICIILHBIX OIIPEACIICHUM, 4 TAKXKE PE3YJILTATOB ABYX AHAJIN30B HE
NOJDKHBI IIPEBLIINATD 3HAYCHUI HOITYCKASMbIX PACXOXICHUU, IIPUBEIACHHDBIX B TA0JI. 2 1 2a.

Taomnuma 2

MaccoBas 1m0y IBYOKUCH HoryckaeMoe pacXoXIcHUE,
AH&HHSHDY@MB,H OCHOB4
nepuda, % %
Heomnm, roapMuii, Ty, UTTSPOUN U UX OKHUCH 510 3,0- 10>
JlaHTaH, caMapuil, eBpoOIIUN, TUCIIPO3UN, UTTPUHN U
X OKUCH 510 1,5- 10>
JlaHTaH, HeoJAUM, caMapuil, €BpPOIUHN, AUCIIPO3UN,
FOJIbMUM, TYJIUN, UTTCPOUN, UTTPUN U UX OKUCHU 5104 1,0- 10—

JlaHTaH, OpascoiuM, HEOIUM, caMapuil, ¢BPOIIUN,
JACIIPO3UM, TOJIBMUN, TYIWUN, UTTCPOUU, UTTPUN U UX
OKUCU 5103 1,0+ 103

JlaHTaH, mpaszcoauM, HEOIUM, CaMapuil, ¢BPOIINU,
JUCIIPO3UM, TOJIBMUN, TYAUN, UTTEPOUN, UTTPUU U UX
OKVCH 5102 0,7+ 102

Taomxuma 2a

AHanuszupyeMasd OCHOBA MaccoBas 1014 oOKucu Tepous, % JTOIycKaeMoe pacXoxiaecHue, %
JlaHTaH, TamOIVHUN, THACIIPO- 510 210
3UI, TYJIAN, JIOTEIUAN, UTTPUN U 510> 210>
X OKUCH 5104 1,3- 104
2103 0,4+103

(N3menennas penaknya, M3m. Ne 1, 2).
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4.3. MaccoByro 10110 OKUCH TepOus (X,) B IIPOLIEHTAX BBIYUCIISIOT 110 (popmyIe

__ CGiph —4
X, = 1077,
(my—h)-m
roe C,, — Macca 1epOust B IIEPBOM WIN BTOPOU (CyMMapHO) T00aBKE, MKT;
A  — BBICOTA IIMKA II0JIOCHI JIIOMUHECLICHLIMU TepOU IS pacTBOPA IIPOOLI, MM;

h, , — BBICOTA IIMKA ITOJIOCHI JJIOMUHECLIEHIINY TEPOUS U PACTBOPA IIPOOBI ¢ JOOABKOM IIEPBOU WIN
BTOPOM (CYMMAapHOI), MM;
m  — Macca HaBECKUM aHAJIU3UPYEMOU IIPOOHbI, T.
3a pe3yabTaT aHaJIn3a IIPUHUMAIOT CpeHee 3HAYCHUE ABYX PE3YIILTATOB OIIPEICIICHUN, ITOJIYICHHBIX
[IPU pacyeTe I10 ABYM HO0ABKAaM.
(BBenen nonoanuTebHo, M3m. Ne 2).

189



