I'pynna B39

MEXTOCYITAPCTIBEHHBH A CTAHAOAPT

PENKO3EMEJIBHBIE METAILIB 1 UX OKNCH

MeTonsl onpejeleHds HATPUS, KNI H KAIBIHS TOCT

23862.6—79

Rare-earth metals and their oxides. Methods of determination of sodium, potassium
and calcium

MKC 77.120.99
OKCTY 1709

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

01.01.81

Orpannuenne CPoKa AEHCTBHA CHATO N0 mpoToxkony Ne 7—95 MeKrocyaaperBeHHOTO COBETA MO CTAHXAPTH3AIHM,
meTpoxoruu u ceprudukanun (MYC 11—-95)

Hacrogmmii crangapT ycraHaBIMBaeT 3MHCCHOHHBIN H aTOMHO-a0CcOpOIIHOHHEBIH METOIRI ITIaMeH-
HOH (GOTOMETDHH OIPEIe/ICHAA HATPHA, KalHd M KaabHs (IIpH MaccoBoH noe Kaxgoro or 5+ 10— % no
51072 %) B pelKo3eMeIbHBIX METAUIAX H HX OKMCAX (KPOME LEPHA H €ro ABYOKMCH), a TAKKE KalblHA
(or 5- 10~ % mo 110" %) B naHTaHe, NMpaseoqUMe, HEONMUME, CAMAPHHA, EBPONNH, TATOTHHAA H HX
OKHCHX.

(M3menennan penagnusa, Mam. Ne 1).

1. OBIIINE TPEBOBATHNA
1.1. O6umme TpedboBadug K MeTony aHanu3a — mo I'OCT 23862.0—79.
2. ATITIAPATYPA, PEAKTHBBI 1 PACTBOPBI

YeraHoBKa 119 BO3GYKIEHHS M PETHCTPAITIH CTIEKTPOB M3MVICHNST, BKIIOTAIONIAS TOPEIKY-PacThi-
TNTENDb, 0GECTICTHBAIOIIYIO TAMHHAPHOS TIIAMI, MOHOXPOMATOD, IPEeTHASHAYCHHBIH 7T MOMYISHHT MO-
HOXPOMATHYECKOIO M3IY4eHNUS B THara3oHe LIHH BoiH or 400 go 800 M. POoTOICKTPOHHBIH YMHOKH-
Teab (THna OHY-100), dhoTosnekTpoHHas NpucTaBka (THna PHI1-4).

Crexrpogoromerp Iepkun — Damep 300 mm COIIA-4A.

Jamma momoro karoma (JITTK) Ha HATpW MM JAaMIla BEIcOKoJacToTHas THMa BCh-2 Ha HaTpwmil.

Jlamma momoro Katoma (JIIIK) ma kanwit wim gamiia BeIcoKodacToTHad THa BCh-2 Ha kanmii.

Jamra mosoro katona (JITTK) Ha KambITHii.

ManomeTrpn o I'OCT 2405—88.

Poramerp THna PC-3A.

BricokoBoneTHBIHN cTabmnmszarop BC-22 (B5-211).

Iorennmomerp BricokooMHBLH DITTT-60M3.

Kncnopon B 6annonax ¢ penykropoM mmo I'OCT 13861 —89.

Bogopon B 6ammonax ¢ pemykropoM nmo I'OCT 13861—89.

Crwupr stunosstii mo T'OCT 17299—78.

Bara MenmnmHCKas rurpockonmucckag mo I'OCT 5556—81.

KonGer MepHEle BMecTUMOCTEI0 50 1 1000 oM3.

CrakaHbl CTEKISHHBIE XMMHYECKHE BMECTHMOCTBIO 50, 100 cm?.

Nznanue opunuaisuoe IlepeneuaTka Bocnpemena

H3zdanue ¢ Hamenenuamu N 1, 2, ymeepucoennnimu & anpeae 1985 2., mae 1990 2. (HYC 7—85, §—90).
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rocCr 23862.6—79 C. 2

AnerwineH B 0ainoHax rexaudeckuid o 'OCT 5457—75.

Boma nemoHM30BaHHAS.

Harpwii xomopucteiii no I'OCT 4233—77, x. 4.

Kamuii xnopucteiidi no 'OCT 4234—77, x. 4.

Kamenmit yrnexkucnerit mo T'OCT 4530—76, x.u.

Kucnora consgrag mo TOCT 3118—77, x.1., pazbapmenHas 1:1.

CraHoapTHLIA pacTBOD HATPHA, comepkaimi 1 Mr/cy® Harpus: 2,542 T XJI0pHCTOTO HATDHA, IIPEL-
BapHTEILHO BHICYIIEHHOTO JO TMTOCTOSHHOM Macchl 1ipA 100—110 °C, moMelamT B cTaKaH BMECTHMOCTBIO
100 cm?, pactBopsmor B 10 cM3 congnoii KHCIoTH, pazbasncHHoi 1:1, epeHoCcAT B MEPHYIO KOIOY BMEC-
THMOCTEIO 1000 ¢33, TOBOIAT BOZOH M0 METKH M IIEPEMEIIHBAIOT.

PactBopH Hatpus (paGoume), comepxkarume 51074, 1-1073, 2-1073, 6-10—3 m 11072 mr/cM?
HATPHA, TOTOBAT IIOCICIOBATCIBHEIM Pa30aBIcHACM CTAHIAPTHOIC PAcTBOPA HATPHA BOIOIL.

CraHmapTHBLIA PacTBOP Kanud, comepkamuii 1 mr/cy? Kamms: 1,91 © XI0pHCTOIO Kanud, IpeIBapH-
TEeIBHO BHICYIIEHHOTO OO HOCTOSHHON Macchl npm 100—110 °C, moMemnamnT B CTAKAH BMECTHMOCTHIO
100 cn®, pacteopsatoT B 10 cM? congHoi kucnotkr (1 : 1), MepeHoCcAT pacTBOp B MEPHYIO KO0y BMECTHMO-
cTei0 1000 cM?, ZOBOIAT BOIOM IO METKH H IIEPEMEITHBAIOT.

Pactsopmr kamug (paboune), cogepxanrme mo 5+ 1074, 1-1073, 2-1073, 6-1073 u 11072 mr/cMm?
Kammsg W HATPHS, TOTOBAT MOCAETOBAaTEILHBIM pa30aBlleHHMeM CTAHZAPTHOTO PAcTBOpa Kalausg BOIOH C
no0apIeHIEM B KasKIbIH pabodiii pacTBOp KaJaHd COOTBETCTBYIONIETO KOJMMICCTBA PACTBOPOB HATPHA.

Bydepmuiit pactsop, comepykarimii 0,05 mMr/cy® Kamua: 95,5 M XIOPHCTOTO KANHA, MPeIBapHTSILHO
BEICYIIIEHHOTO O TMOCTOSHHOMR MaccH 1pH TeMmneparype 100—120 °C, moMelaioT B cTaKaH BMECTHMOCTBIO
100 cm?, cMauYMBAOT BOLOH, PACTBOPSIOT B MUHHMANLHOM KOIHYECTBE BOIBL, IIEPEHOCHT B KOISY BMECTH-
MocThio 1000 cM3, MOBOIAT BOMOH [0 METKH H TIEPEMEITHBAIOT.

CraHmapTHBIA PacTBOp KalblMd, comepxammii 1 mr/cm? kampumsa: 2,497 T YIJICKHCIOIO Kalblud,
IIpeIBApHTEIBHO BRICYIICHHOTO 10 HOCTOSHHOHN Macchl IpH 100—110 °C, noMenraiT B CTaKaH BMECTHMO-
cTeio 100 cM3, cMaumBaroT Bogoi, mpuausaiT 10 oy’ consHoi kucroTs (1 : 1), pactBopsiot. PacTeop 13
CTaKaHa MEePEHOCAT B MepHYI0 Konby Ha 1000 cM3, moBomdar Bomoi Mo METKH, TIEPEMEITHBANOT.

Pacrsophl Kanbiue (paGodme), comepxkainme 5+ 10~4, 1+-1073, 2-1073, 5+1073, 11072 mr/cm?
KaIbIIHg, TOTOBIT MOCAETOBaTeNbHEIM pa30aBIeHHEM CTAHIAPTHOIO PACTBOPA KAIBITHSI BOIOM.

Pactsopm II kansling (BomHbIE), comepxaimme 2+ 1074, 5-1074, 11073, 2-1073, 5-1073, 1- 1072,
2+1072, 1+ 107! mMr/cy? KasblMs, TOTOBAT pa3baBIcHMEM CTAHIAPTHOIO PACTBOPA KAIBLKA BOLOH.

PactBopu III kambitng (paGounc), comepskammme 1-107%, 2,5-107%, 5-10—% 1-1073, 2,5- 1073,
5+1073, 1-102 Mr/cM? KansIlus, TOTOBAT pa3BaBleHHEM COOTBETCTBYIOIINY BOTHEIX pacTopos 11 Kamb-
uA OyepHbIM pACTBOPOM B COOTHOLIEHHH 1 : 1.

Bce HeXOOHBIE PACTBOPHL, @ TAKXKE BOLY, NPUMCHACMYI0 IS WX [IPUTOTOBICHWS, XPAHAT B ITIOJTMITH-
JIEHOBOW WIH KBAPIIEBOM TIOCYIE.

Pazz. 2. (M3MeneAnad pemacnusa, Fam. Ne 1, 2).

3. HPOBEAEHWUE AHAJIU3A

3.1. MeTon naaMennoii (oToMeTpAR

MeTom SMHCCHOHHOM TIMaAMEHHOM (DOTOMETPHH OCHOBAH Ha BO30YKICHHH SMHUCCHOHHOIO CIEKTPA
mpod B BO3MYIIHO-ANCTHACHOBOM IUIAMEHH H (DOTORICKTPHICCKOH PETHCTPAIMH PE30HAHCHRIX THHHH
HATPHs, KATHd H KaJIbIIHA.

ComepskaHie HATPHA, KaTHI H KATbITHI HAXOIIT METOIOM T00aBOK.

HonyckaeTcd HCIONb30BAHNE BO3AYIIHO-BOAOPOIHOIO IUIAMESHH IS ONPEICACHIS HATPHA H Kalud
H KHCJIOPOITHO-BOZOPOTHOIO ILIAMCHH I OIIPEICIICHHWS KajdbllMA B JIAHTAHE, IIPa3scomnMe, HEOIHME,
caMapHH, eBPONHH, TATONMHHH 1 HX OKHCIX. ComepskaHne KaMbITHI HAXOIAT METONOM OT PAHHIHBAKOIIIIX
PacTBOPOB.

3.1.1. Hapecky aHanu3upyeMoii Ipodwl Maccoii | T (Iipu MaccoBOH J0JI¢ HATPHA, KA, Kanblug OT
5 .10 % mo 5- 102 %) mMOMEINAIOT B CTAKAH BMCCTHMOCTBIO 50 ¢M3, CMauMBalOT BOIOH, MEpPEMEIIBA-
10T, npuausatoT 10 cM3 congHoi KMCaoTH, HarpesaioT mpu 60—70 °C mo MoaIHoTo pACTBOPEHNS, YIIAPHBA-
10T 10 0bBeMa 3—4 cM?, oxXakIaoT. PacTBop M3 cTakaHa epeHocAT B MepHYIo Kooy Ha 50 oM, mosomsar
BOZOH IO METKH, NepeMelnBaioT. OTHOBPEMEHHO TOTOBAT PACTBOP KOHTPOJIBHOTIQ OIBITA, MPOBOIL €r0
gepes BCe CTaTuM aHalM3a.
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C. 3 I'OCT 23862.6—79

Hng onpeneIcHAS KaiubIlHsg B KHCIOPOTHO-BOIOPOTHOM IUTAMCHH (TIPH MACCOBOH TONC KATBITHA OT
1-1072% mo 1+ 1071 %) HasecKy aHANM3MpYeMOil MpoGH Maccoii 0,5 T MOMENIAIT B CTAKAH BMECTHMOC-
Tho 50 cM°, cMAaUMBAKT BOIOM, NPWIHBAKT 2 CM® COJBHON KMCJIOTHL, Harpesator npu 60—70 °C oo
[OJIHOI'O PACTBOPEHHS, yIAPUBAIT 1o 00beMa 1—2 oM3, oxnasktator, nobasnsiior 5—10 em? Bogsl. PacTBop
MEPEHOCAT B MEPHYIO KOJIGY BMECTHMOCTBIO 23 CM°, MOBOIAT BOMOW M0 MeTKH. OIHOBPEMEHHO TOTOBSIT
PacTBOP KOHTPOABHOTO OIEITA, IPOBONL €TI0 Yepe3 BCE CTATHH aHaln3a.

3.1.2. Tpu HaBecKH aHATH3HPYCMOH MPoOH Maccoi 1o 2 r (IIpH MacCOBOH ToNic HATPHS, KAIHd,
KanmeIst oT 5+ 10~4 % 10 51073 %) MOMeIalT B CTAKAHBEI BMECTHMOCTRIO 50 cM, cMadHBAIOT BOJOM,
nepeMeIlInBaloT. B 1Ba cTakaHa BBOIAT M00aBKH pabodYMX PACTBOPOB HATPHA, KAMHd, KAIbIIHA: B IICPBRIH —
MIPHMEPHO PABHYIO MPEINoIaracMoMy COOEPKAHHIO ONpPeIeIIeMbIX 3IeMEHTOB B IIpode, BO BTOPOH CTa-
KaH — B 1TBa pa3a Sonpiie. K comepKNMOMy CTAKAHOB TIPHIHBAIOT 1Mo 10 cM3 coMaHoi KHCIOTH, HATPEBAOT
rpH 60—70 °C 1o NOIHOTO pacTBOPEHHA, YIIAPHBAIOT 10 00beMa 3—4 cM?, oxmaknaloT. PacTBop nepeBoIsT
B MEPHYI0 KonBy BMecTHMOcThI0 S0 oy, mopondaT onoi no MeTkr. OIHOBPEMEHHO TOTOBAT PACTBOP KOH-
TPOILHOTO ONHITA, MTPOBOII €ro Yepe3 Bee CTaTWH aHAIH3a.

JLi1st onpeneNeHNs KanbliMg B KHCIOPOIHO-BOIOPOIHOM IUIAMEHH (IIPH MaccoBoi gome or 5+ 10— %
mo 1+1072 %) HaBecKy aHANM3HPYEMOM NMPOGEL Maccoil 1 I MOMEIIAIT B CTAKAH BMECTHMOCTBIO 50 cm?,
CMAYHABAOT BONOHA, TIPUANBAIOT 3 ¢M3 COMSHOR KACIOTH, HarpesaioT npi 60—70 °C 1o moiHoro pacTBope-
HHS, VapuBaT o ofseMa 1—2 oM, oxaaxkmator, noGasagior 5—10 cv® Bombl, MEpeHoCAT B MEPHYIO
KOGy BMECTHMOCTBIO 25 ¢33 M LOBOIAT Bomoi 10 MeTKH. OIHOBPEMEHHO I'OTOBST PACTBOD KOHTPQIBHOTO
OITBITA, TIPOBOIA €r0 9epe3 BCE CTATHH aHATH3A.

3.1.3. Bo3dyxmeHHE CIIEKTPOB

PacTpop npobH, KOHTPOTLHOTO ONBITA H PAGOYHE PACTBOPE TIOCIIEOBATIIBEHO (B MOPSIKE BO3PACTA-
HHUA COTMEKAHWA OTPeIeNsIeMoro 37AeMeHTa) BROJAT B TIAaMA TOPeNKH (MpH oTpeJeleHHH KATbITHI B
KHCIOPOIHO-BOIOPOTHOM IIAMCHH HCIIOABL3YIOT padounce pactBopwl 111). Ilpolienypy NOBTOPLIOT TBAKILL.

3.1.1-3.1.3. (MUamenennas penagmus, M3m. No 1).

3.1.4. Hapnenne po3myxa 1,7 - 103 Ia, pacxon anermnena 40—50 mv3 /1 ((HKCHpyeTcd 10 IIKATE POTA-
Metpa PC — 3A). Harpuit onipenesior MpH JIWAE BOTHE aHATATHYIECKON JMHIN A = 589 0—589,6 AM,
Kanblui nmpu A = 422,6 um. IlluprHa BXOIHOH M BRIXOIHOH 1Ie/acH IpHGOpa IPH ONPEIe/IcHHE HATPHH,
kamug 1 kanbimg 0,03—0,04 M.

Ilpn omnpegeneHIH ONpeeIIeMOTO 3IEMEHTA B KHCIOPOTHO-BOTOPOTHOM TUIAMEHN YCTaHABIHBAIOT
nasieHue sogopona 2+ 10° Ia, 3ateM — kucnopona 2+ 10° 1a, ¢ noMolnpio poraMerpa MOCTEIEHHO II01a-
10T B TOPENKY Bogoporn (pacxon ~ 0,003 M3/4), Ha BEIXOIe H3 TOPEIKH 3aKHTAlOT TUIaMd. YCTaHABIMBAIOT
pacxo[ Bomopora 1 Kucmopona o 0,05—0,06 a3 /4. IlnpuHa BX0nHOM H BEXogHO mwenei 0,03—0,04 .
Hanpsxenne Ha doroymuoxurese 500—1000 B. Ha perucrporpaMme H3MepgIiOT BBICOTY ITHKA aHATHTH-
9eCKOH JIMHAH OIIPEICIIEMOTO MCMEHTA.

(M3menennas penagnmsa, Vam. Ne 1, 2).

3.2. Meroa atoMAoi aGcoponau

Meron aroMHOH aGcopGITHH OCHOBAH Ha ATOMH3AITHH NIPOOH B BO3MYIIIHO-AIleTHIIEHOBOM IUIaMeHH
1 POTOCKTPHYCCKOH PErucTpalMi NOMNIOMIEHHS PE30HAHCHBIX THHWI HATPHS, KAIHS M KaJIbLIHs.

ConmepskaHHe HaTPHA, KM H KAIbIAA HAX0IAT MECTOZOM J00aBOK.

3.2.1. Paznoxenne npobel H BO38YKIeHAE CIIEKTpa MPOBOIAT KaK yKalzaHo B . 3.1.1, 3.1.2, 3.1.3.

3.2.2. Ananmn3s mposBomgaT Ha crekrpodoTromerpe Ilepkma — Dmmep 300 mmu criekTpodoToMeTpe
CPIIA-4A ¢ ogHoNIeIeBOM Hacagkoi 10 cm.

IlTnprnaa mwemn nmpudopa IlepkuH — BaMmep 11 Hatpud 1 Kanug 0,3 MM, D19 KIbIIHT 1 MM.

IIupura mwemn npudopa COITA-4A nng Hatpug 1 Kamug 0,040 mM, mng kanpims 0,080 mu.

Pacxon Bosoyxa 16 v /MHH, pacxon anermwieHa 3,3 av? /MuH.

CHHMAIOT NOKa3aHHd MHGPOBOT0 BOMLTMETPA WIH MIJUTHAMIICPMETpa (3HAYCHHAS ONTHICCKHX ILIOT-
HOCTeH) Ha JJIMHE BOTHH AHATHUTIIECKOH THHUH OTIpeleigeMoro »aeMeHTa (cM. 1. 3.1.3).

4. OBPABOTKA PE3VJIBTATOB

4.1. Maccosyio JOTI0 ONpenenseMoil IpUMecH B Tipode B mranazoHe 5+ 10 3—5- 1072 %, a takke
MACCOBYIO [IOJII0 KAJbIIHS [PH OMNPEAEIEHUH 60 ¢ MCIOIb30BAHHEM KHCIOPOIHO-BOIOPOIHOIO IVIAMEHH
HAaXOIAT 110 METOIY OIPAHMYHMBAIOIIMX pacTBOPOB. KOHUEHTpaKUS ONPEIeIgeMOro 2JIeMEHTa B OTHOM H3
padodiX pacTBOPOB JOMKHA OHITH MEHEBIIE, a B IPYTOM OOIBINE UeM B Ipobe.
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MaccoByio DOm0 HATpHA, KAMHd, Kabind (X) B IPOICHTAX BEIYHCIAIOT M0 GopMyIe

X:[C1+(C2_C1)(A_Al)] v

A2 - Al ’ 10-m~
rie C; 1 C, — comepXaHHE ONPEIEIAEMOTO IEMEHTa B pabodnx pacteopax, mr/cy® (C, > C));
A, Al’ A2 — CPEIHME 3HaA4YCHWA BBHICOTHI ITHKa WA OTITHYECKON IUIOTHOCTH AHATHTUYSCKONW JTHHHH
OIIpeIeIaeMOoro >IIeMeHTa I719 Hp06bl H paﬁotmx PacTBOPOB COOTBETCTBEHHO,
m — Macca HaBeCKH aHATH3HPYEMOMH MpOOHI, T.

V' — ofbeM aHaIM3MPYEMOIC PacTBOpa, CMS.

3a pe3ynbTAT aHATH3a IPHHUMAIOT cpenHeapmhMeTHIeCKoe 3HAUEHHE TBYX MapamneTbHEIX olpene-
TeHHH, MPoBeIeHHBIX H3 OTICIbHEX HABECOK.

(N3Menennas pemaknasn, Mam. No 1, 2).

4.2. MaccoByIo JOII0 HATPHA, KaIHd, Kalbuud B npode (B quanaszone 5 + 10—~*—5+ 10— %) naxonar
O MeTOIy T08aBoK.

MaccoByio JOTI0 HATPHS, KAMH, KaaeItad (X) B MPOIEHTaX ONMpeedioT KaK cpenHeapndMeTHIeC-
KO€ 3Ha9eHHe PE3YIbTaToB (X|, X)), BEIYHCIEHHBIX TI0 IBYM J0GaBKaM:

_ G4 _Gd . v Xt+A
Y=g L=g—p =77
rie C, m C, — BeTMYMHBI TIEPBOI H BTOPOH JI0GABOK OTIPENIENEMOTO BeMeHTa, %;

X, m X, — maccoBas I0714 ONpPEIeAeMOro 37IEMEHTA, BHYHCIEHHAA 110 MEPBOA U BTOPOH mobaBKaM,
COOTBETCTBEHHO, %;
A, A, A, — 30a49eHNA BLICOTH ITMKA HIH ONITHYECKOH IUIOTHOCTH OIIPENEAEMOTr0 IEMEHTA 14 1IPo-
OmI, TIpoOH ¢ TIepBOi 106aBKOH H MPOOH cO BTOPOI T100ABKOH, COOTBETCTBEHHO.
4.3. PacxoXIeHMA PE3yIBTATOB IBYX MApA/UIEIbHBIX ONPEIEICHAN WM PE3YIIBTAThL IBYX aHATH30B HE
JOJCKHBL [IPEBLIIATD 3HAYCHHI TOIMYCKACMBIX PACXOXKICHUH, YKA3aHHBIX B TabauIe.

MaccoBas OO HATPHA, Kamid, Kamelms, % Homryckaemoe pacxoxpeHne, %
5-10—4 5-10—4
5-10-3 1-10-3
5-10—2 1-10-2
1-10-! 2.102

(MsMenennas pepaknus, Mam. No 1),
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