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MEXTOCYJIAPCTIBEHHB CTAHIAPT

PEJAKO3EMEJIBHBIE METAJLIBI 1 X OKUCH

Meroap! onpeliejieHAs HATPAA, KAAHA H KAJAbIUA roct
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Rare-earth metals and their oxides. Methods of determination of sodium, potassium 23862.6 9
and calcium

MKC 77.120.99
OKCTY 1709

IMocranoBaennem Tocynapcersennoro komurera CCCP no cranmapram ot 19 okrabpa 1979 r. Ne 3988 nara BBegenus

YCTaHOBJIEHA
01.01.81

OrpaHnyenne CpoKa JeiicTBHA CHATO HO NPOTOKONy Ne 7—95 MexXrocyJapcTBEHHOTO COBETA MO CTAHAAPTH3ALNH,
meTpojorud U cepragukammn (MYC 11-95)

HacTosmmii craHgapT yCTaHABIMBAET SMUCCUOHHBIA U aTOMHO-a6COPOLIMOHHBIN METOABI TIaMeH-
HOIi ()OTOMETPHH ONPENETIeHHs HATPM, KAJINA U Kby (IIpM MaccoBOi Hojie Kaxmoro or 5+ 10~4 % mo
5-1072 %) B PeUKO3EMEIBHBIX METAUIAX ¥ MX OKUCAX (KPOME LIEPHS U €T0 ABYOKHCH), 8 TAKKE KATbLIUS
(o1 5-10~* % no 1-10~! %) B naHTaHe, Tpa3eoNMMe, HEOAUME, CAMAPUM, €BPOIIUHU, TAHOIUHUA U MX
OKHCSIX.

(A3menennas penaknus, Usm. Ne 1).

1. OBIIIME TPEBOBAHUA
1.1. O6mue tpeboBanusa K Merony aHamusa — 1o TOCT 23862.0—79.
2. AIITIAPATYPA, PEAKTHUBBI 1 PACTBOPBI

VeraHOBKA T BO3OYKIEHMST Y PETUCTPALIAN CIIEKTPOB UBIYUESHMS, BKITIOUAIONIAS TOPEIKY-PaCcIIb-
JINTENIb, 00SCIICUYNBAIOIIYIO JIAMUHAPHOE IUIaMsI, MOHOXpOMATOp, IIpeIHA3HAYCHHBINA AJIST TIOTYISHUS MO-
HOXPOMATUYECKOTO M3Iy4eHNs B auanasoHe mmH BojH oT 400 mo 800 HM. DOTO3TEKTPOHHEIN YMHOXH-
Tenp (Tuna ®OY-100), dorosnexrponHas npucraska (tuna GOI1-4).

Cnexrpodoromerp Iepxkua — Diamep 300 mwim COIIA-4A.

Jlamma mostoro xaroma (JITIK) xHa HaTpuit win amia BeicokoyacToTHast Tunia BCB-2 Ha HaTpuii.

Jlamma mostoro xaroma (JITTK) wa xamuit wim 1amIia BeIcoKodacToTHasi Tuia BCB-2 Ha xanuii.

Jlamma monoro xaroma (JITIK) Ha KampLimii.

Manowmetpsr o 'OCT 2405—88.

Poramerp Tumna PC-3A.

BricoxoBosETHEIN cTabuimuzatop BC-22 (BS-2IT).

IToTeHIIMOMETP BBICOKOOMHEIN DITTT-60M3.

Kucnopon B 6autoHax ¢ pexykropom mo IOCT 13861—89.

Bomoporn B 6awtoHax ¢ peaykropom mo TOCT 13861—89.

Crmmpt stutoBsrit mo T'OCT 17299—78.

Bara mepmmmHcKas rurpockormdeckas mo F'OCT 5556—81.

Kon6nl MepHble BMeCTHMOCTBIO 50 1 1000 cv3.

CrakaHbl CTEKISTHHBIE XUMITIeCKIIe BMecTUMOocThio 50, 100 cm3.

H3nanune opunmansaoe ITepeneyaTka Bocnpemena

H3zdanue ¢ Hamenenuamu Ne 1, 2, ymeepycoernvimu 6 anpese 1985 e., mae 1990 .. (MYC 7—85, 8—90).
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AuetwieH B 6ayuionax Texanaeckuit 1o 'OCT 5457—75.

Bona nemonmn3oBaHHasI.

Hatpuiit ximopucternii mo T'OCT 4233—77, X. 4.

Kanuit ximopuctenii o I'OCT 4234—77, x. 4.

Kanpumit yrrexucnsni o TOCT 4530—76, x.4.

Kucnora consaas o T'OCT 3118—77, x.4., pa3z6asnexHas 1:1.

CraHgapTHBIA PacTBOP HATpHsl, cogepxXammii 1 Mr/cm’ Harpusi: 2,542 T XJIOPUCTOTO HATPUS, TIPEL-
BApUTEJIBHO BBICYLLIEHHOTO 0 NocTOsTHHOW Maccel ipu 100—110 °C, momeniaioT B cTakaH BMECTUMOCTBIO
100 cm3, pacropsior B 10 cM? comstHO#M KMCIOTLI, paszbapieHHoM 1:1, TepeHOCAT B MEPHYIO KOJIOY BMec-
tMocTbio 1000 cM?, 1oBOISAT BOHOI 0 METKH U IIEPEMEIIABAIOT.

PacrBopnl Hatpust (paboume), comepxamme 5+10~4 1-1073, 2103, 6103 u 1-10~2 mr/cMm?
HATPUS, TOTOBAT ITOCIIEAOBATEILHBIM Pa30aBIeHUEM CTAHAAPTHOTO PACTBOpA HATPHS BOMOM.

CraugapTHBIA PacTBOP Kaus, cogepxainuii 1 mr/em? kams: 1,91 T XJI0pUCTOro Kauusi, IpeaBapu-
TEIBHO BBICYIIEHHOIO 10 mocrosHHod Maccel npu 100—110 °C, nmoMeniaoT B CTaKaH BMECTUMOCTBIO
100 cm3, pactBopstior B 10 cm3 comstHO# xucaorsr (1 : 1), IEpEeHOCAT PacTBOP B MEPHYIO KOJIOY BMECTMO-
crpio 1000 cM3, ZOBOMAT BOJOH 0 METKM M IIEPEMEIIABAIOT.

PactBopsl kaimst (pabouwue), comepxamue 1o 5+-10~4 1-10—3, 21073, 6-10~3 u 1-10~2 mr/cm’
Kajmsl U HATpUs, TOTOBSIT IIOCIIENOBATEILHBIM pa30aBICHUEM CTAHIAPTHOI'O PACTBOpA Kajlvsl BOMOU C
TOOGABICHUEM B KaXJIbIii pabodmii pacCTBOP KAJIMSI COOTBETCTBYIOIIETO KOJIMIECTBA PACTBOPOB HATPUSL.

By¢epubiii pacrsop, cogepxammii 0,05 Mr/cM® Kanumst: 95,5 Mr XJIOpUCTOrO Kaiusl, IPEABAPUTEILHO
BBICYILIEHHOTO JI0 TIOCTOSTHHOM Maccel 1ipu Temrieparype 100—120 °C, nomMelaoT B cTakaH BMECTUMOCTBIO
100 cM3, cMauMBaIOT BOLOM, PACTBOPSIOT B MUHUMAIEHOM KOJIWYECTBE BOILI, TIEPEHOCHT B KOJIOY BMECTH-
MocTbio 1000 cM3, ZoBOAAT BOHOM K0 METKM M IIEPEMEIINBAIOT.

CTaHmapTHBIN pacTBOP Kby, comepxammii 1 mMr/cm® Kanpimst: 2,497 T yIIEKMCIOTO KAJIBIMS,
PeIBAPUTEIHFHO BBICYIIEHHOTO JI0 1TOCTOSIHHOM Macchl ipu 100—110 °C, nomMeniaioT B cTakaH BMECTUMO-
creio 100 eM?, cMaunBaror Bomoi, npwmsaior 10 em? comstroi kucnorst (1 : 1), pactsopsior. Pactsop u3
CTaKaHA TIEPEHOCIT B MepHYyIo k0s16y Ha 1000 cM3, [OBOIAT BOMOI KO METKI, IIEPEMENINBAIOT.

PacTBopnl KambLug (paboume), comepxamme 5-10~4, 1-10-3, 2-10-3, 5-10-3, 1-10~2 mr/cm3
KaJIbLIM, TOTOBST II0CTIEAOBATEILHEIM pa30aBlIeHUEM CTaHAAPTHOTO PacTBOpa KaIbLUS BOHOMA.

Pactsoper 11 xanpuns (BomHble), comepxaiye 2+ 10~4 5-10—4, 1-1073,2-1073, 5-1073, 1- 102,
2+1072, 1-10~! mr/c™? xanbums, TOTOBAT pa3GaBleHMEM CTAHIAPTHOTO PACTBOPA KAJIbIMS BOHOM.

Pactsoper 111 xaneuus (pabouue), comepxkamme 1-10~4 2.5-10~4 5-10~4, 1-1073, 2,5-1073,
5+1073, 1+10~2 mr/cM3 Kanbliyd, TOTOBAT pa36aBIeHNEM COOTBETCTBYIOIINX BOTHLIX pacTBOpoB 11 Kain-
g 6ydhepHBIM pacTBOPOM B cooTHoIeHuu 1 : 1.

Bce ncxomHbIe pacTBOPEI, a TAKKe BOMY, IPUMEHIEMYIO IUIS UX TIPUTOTOBJICHMS, XPAHST B IOJIMITH-
JIECHOBOM WJIM KBAapIIEBOM IIOCYHE.

Pasn. 2. (U3menennas penakuusa, Wsm. Ne 1, 2).

3. MIPOBEJEHUE AHAJIN3A

3.1. MeToa maameHHoii oTomMerprn

MeTon 3MUCCHOHHON IDIAMEHHOM (hOTOMETPUM OCHOBAH Ha BO3GYXICHUU SMHUCCHOHHOTO CIIEKTpPA
npod B BO3OYIIHO-ALETIIEHOBOM IUIAMEHM W (DOTOIIEKTPUUYECKON PETUCTPAIIMKA PE30OHAHCHBIX JIMHUMN
HATPUS, Kaaus U KaJIbIus.

ComepXaHue HATPUSI, Kajus M Kbl HAXOMAT METOIOM H00ABOK.

JlomnycKaercs: MCIOIb30BAHNE BO3MYIIHO-BOMAOPOIHOTO IUIAMEHY TS OTIPEEIICHNS HATPUS U KaJlUs
¥ KUCTOPOIHO-BOAOPOTHOTO IUTAMEHM IUISI ONpPEAEICHWs KalbLMS B JIAHTaHE, Mpa3eoduMe, HEOOUMe,
caMapui, eBpOIMH, TaIOJIMHAN 1 X okucsx. ComepKaHye KaabLMs HAXOMSIT METOIOM OTPaHUYMBAIOLINX
DPACTBOPOB.

3.1.1. HaBecky anamm3supyemoii mpo6s1 Maccoii 1 T (IIpM MacCOBOM [1oJie HATpUsl, Kaaus, KaJbLus OT
5 +10=3% g0 5+ 10~2 %) OMeIaT B CTAKAH BMECTUMOCTDHIO 50 cM3, cMaYMBaIoT BOHOI1, IEpeMelIIBa-
10T, npwiBaioT 10 cM3 consHoi KucnoTsl, HarpesatoT Ipu 60—70 °C 10 IOIHOTO PACTBOPEHNS, yIIapHBa-
10T 10 o6beMa 3—4 cM3, oxitaxaior. PacTBop U3 crakaHa IMepeHoCsT B MEPHYIO Ko/by Ha 50 cM3, moBomsaT
BOIO IO METKH, IepeMenmmBaoT. OIHOBPEMEHHO T'OTOBSIT PacTBOP KOHTPOJILHOTO OIBITA, IIPOBOIS €T0
Yyepes BCe CTaIUM aHAIM3A.
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Jli1st onipefesieHUs KabIus B KUCIOPOTHO-BOAOPOIHOM ITUTAaMEHU (IIPH MACCOBOM IOJI€ KAIBINSI OT
1-10—2 % mo 1-10~! %) naBecky aHajM3UpyeMoil MPoOBL Maccoil 0,5 I MOMEIAIOT B CTAKAH BMECTUMOC-
ThI0 50 cM?, CMauMBaIOT BOMOI, NIPWIMBAIOT 2 CM3 CONSHOI KHUCIOTHI, HarpesawooT npu 60—70 °C mo
HIOJIHOTO PACTBOPEHMS, YIIAPMBAIOT 10 06bemMa 1—2 cM?, oxmaxmaloT, no6asisor S—10 em3 Bogsl. Pactsop
TIEPEHOCAT B MEPHYIO KOJIBY BMECTMMOCTEIO 25 cM?, JOBOISAT BOZOIl HO MeTKM. OMHOBPEMEHHO TOTOBSAT
PAcTBOP KOHTPOJIBLHOTO OIIbITA, IIPOBOMAS €T0 Uepe3 BCe CTaAuM aHalIu3a.

3.1.2. Tpu HaBeCcKM aHAIM3UPYEMOU NPOOBI Maccoii 1o 2 T (IIpU MAcCOBOM [IOJI€ HATPUSI, KaJus,
xasug ot 5+ 10~% % mo 5- 103 %) noMemaoT B cTaKaHbl BMECTUMOCTEIO 50 CM, CMAYMBAaIOT BOHOM,
IepeMeNMBaloT. B 1Ba ctakaHa BBOIAT 100aBKM pabOYMX PACTBOPOB HATPUS, KA, KAJIbLMS: B IEPBBIA —
IPUMEPHO PAaBHYIO TIPEATIONaracMOMY CONEPKAHUIO ONpeNe/IieMbIX 3IEMEHTOB B IIPo6Ge, BO BTOPOI CTa-
KaH — B J(Ba pa3a 6obLie. K comepXuMoMy ¢crakaHoB IPWINBAIOT 110 10 cM3 COJSHOM KMCIIOTH, HATPEBAIOT
1ipu 60—70 °C [0 MOJIHOTO PACTBOPEHMS, yIIAPMBAIOT 0 06BbeMa 3—4 cM3, OXJTaxaaioT. PacTBop niepeBomsT
B MEPHYIO KOJIGY BMECTUMOCTBIO 50 M3, HOBOJAT BOXOM 10 METKHA. OIHOBPEMEHHO TOTOBAT PACTBOP KOH-
TPOJILHOT'O OIIBITA, IIPOBOIS €0 UEPEe3 BCE CTANUM aHATH3A.

JI71st onpefeNieHns KAIbLUSA B KMCIOPOTHO-BOZOPOAHOM IUIaMeHH (IIpy MaccoBoli foie or 5+ 10— %
70 1+10~2 %) HaBecKy aHAIM3UPYEMON IPOOLI Maccoii 1 I OMEIIAOT B CTAKAH BMECTUMOCTEIO 50 cM3,
CMAYMBAOT BOAOI, IPWIMBAIOT 5 CM> CONSTHOM KMCIIOTH, HarpesatoT pu 60—70 °C [0 IIOTHOTO pacTBOpe-
HUS, YIApUBaIOT A0 o6beMa 1—2 cm3, oxnaxpaioT, Ko6apisgior 5—10 cM? BOIbI, IIEPEHOCAT B MEPHYIO
KOJIGY BMECTUMOCTBIO 25 cM> 1 TOBOIAT BOHO# 0 MeTKI. OTHOBPEMEHHO TOTOBAT PACTBOP KOHTPOJILHOTO
OIIBITA, IIPOBOMS €T0 Yepe3 BCe CTAIU aHAIM3a.

3.1.3. Bo36yXImeHue CIIEKTPOB

PacTtBOp mpo6bI, KOHTPOJIILHOTO OITEITA ¥ paGoylie pacTBOPHI MOCIEMOBATEILHO (B MOPSAIKE BO3pacTa-
HUST COOEPXKAHMS ONPENe/ISIeMOro 3JEMEHTA) BBOAAT B IUIaMsI Topelikv (IIPH ONPENEICHUU KalbIlus B
KHCIIOPOTHO-BOTOPOIHOM IUIAMEHU MCITONL3YIOT pabounie pactsopsl I11). [Ipolieaypy NOBTOPSIOT IBAXKILI.

3.1.1—3.1.3. (A3menennas penaxkmas, Usm. Ne 1).

3.1.4. Jasnenue Bosayxa 1,7 - 105 Tla, pacxon auetiieHa 40—50 av3/4 (puxcupyeTcs 10 mKaie pora-
merpa PC — 3A). Harpuii OnpelessiorT IIpH JUIMHE BOIHLI AaHATUTHYECKOH jmHu A = 589,0—589,6 HM,
Kajibluii 1pu A = 422,6 aM. [IInpuHa BXOAHON M BBIXOMHOM IIeNIeii IpuGopa Ipy OTpeaeIeHu HaTPus,
xayms 1 Kanbimd 0,03—0,04 mM.

IIpu onpeneeHUN ONPEHEISIEMOro 3JIEMEHTA B KUCIOPOTHO-BOXOPOIHOM TUIAMEHN YCTaHABIMBAIOT
nasieHue somopoza 2 + 10° Ia, 3ateM — xuciiopona 2 - 10° Ia, ¢ IOMOLIBIO poTAMETpa MOCTENEHHO 10/a-
JOT B TOPENKY Bogopor (pacxon ~ 0,003 M3/4), Ha BBIXOZIE M3 TOPEJIKY 3AKWUTAIOT IUIaMs. Y CTaHABIMBAIOT
pacxol Bofgopoaa 1 Kuciaopona 1o 0,05—0,06 m3/4. IllupyuHa BXomHOIt M BbIxoAHOI 1weneit 0,03—0,04 MM.
Hanpsckenue #Ha poroymuoxurene 500—1000 B. Ha perucrporpamme U3MepSIIOT BEICOTY ITMKA aHAJIUTH-
YECKOU JIMHUM OIPEAEIAEMOro SJIeMEHTA.

(U3menennan penakuus, Mam. Ne 1, 2).

3.2. Meroa aToMHO# aGcopOmuu

Meton atomHO#M abcopOLMM OCHOBAH HAa aTOMU3ALMUM ITPOOEI B BO3AYLIHO-ALETWIEHOBOM IUIAMEHU
U (POTORIEKTPUIECKON PETUCTPALIMY TTOTJIONIEHUS PE30HAHCHBIX JIMHUI HATPUSI, KAJINSA U KAJIbLIMS.

CopepxaHue HaTPUs, Kajausd U KaIbLUs HAXOOAT METONOM HA00AaBOK.

3.2.1. PaznoxeHue 11pobsl ¥ BO30YXKIEHME CIIEKTPa IIPOBOIAT KakK ykasaHo B min. 3.1.1, 3.1.2, 3.1.3.

3.2.2. Anaimm3 mposomar Ha crekrpodoromerpe Ilepkun — Bnamep 300 wiu cnexrpodoToMeTpe
COITA-4A ¢ omHomeneBoil Hacankon 10 cM.

IMupuna menu npubdopa ITepkun — Bamep mia Hatpusa U Kanusd 0,3 MM, U1g Kaapluus 1 M.

IMupuna menu npudopa COITIA-4A mnsa Hatpusa u kanusa 0,040 mm, i kaneimg 0,080 MM,

Pacxon Bosmyxa 16 nM3/MUH, pacxol aleTwieHa 3,3 IM>/MUH.

CHUMAIOT oKa3aHus I(GPOBOrO BOJIBTMETPA WIM MIJUIMAMIIEpPMETPA (3HAYECHUS ONITUYECKUX TUIOT-
HOCTe) Ha [UIMHE BOJHBI aHATUTUYECKON JIMHUM OIIpEeaeIsieMoro ajeMeHTa (cum. 1. 3.1.3).

4. OBPABOTKA PE3YJIbTATOB

4.1. MaccoByo IO ONpedeIeMoi IIpUMecH B npobGe B auanasode 5+ 10—3—5-10—2 %, a Taicke
MAaCCOBYIO JOIIIO KATBIHUS [IPY OIPEAETIEHNN €r0 ¢ UCIIOIb30BaAHUEM KUCIOPOIHO-BOXOPOIHOTO IUIAMEHU
HaxOOST IO METOLY OTPAaHMUYMBAIOIINX pacTBOpoB. KOHIIEHTpallus ONpeAeIeMOro JIeMEHTA B OTHOM U3
paboynx pacTBOPOB HOKHA OLITh MEHBIIIE, a B APYTOM GOJIblie YeM B IIpOGe.
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MaccoByto Domo HaTpus, Kaaus, Kaablus (X) B IPOLEHTAX BBIYUCIIIOT 110 (hopmyiie

_ G-C)A-4)]| v
X‘[Cl+ 4 — 4 :|10-m’

rome C, u C, — couepxKaHUe OIPENeIAeMOro JIEMeHTa B pabOYMX PACTBOpAX, MI/cm? (G, > C);

A, Ap A2 — CpEeIHME 3HAYEHUS BBICOTHI ITMKA WM ONTUYECKONA IUIOTHOCTH AHAIMTUYECKONW JIMHUA
OIIPEIeISIEMOTO IeMEeHTa IUISI TIPOOBI U PabOYUX PACTBOPOB COOTBETCTBEHHO;
m — Macca HaBeCKU aHaJIM3UPyeMOl MPOOHI, T.

V — 06beM aHAIU3UPYEMOIO PACTBOPA, CM>.

3a pe3ynbTaT aHaIN3a IIPUHUMAIOT cpeaHeapupMeTHIecKoe 3HAYCHNE IBYX HAPAUICIBHEBIX OIpene-
JIEHUH, TIPOBEICHHBIX U3 OTHEIbHBIX HaBECOK.

(Asmenennas penakmus, U3am. Ne 1, 2).

4.2. MaccoByio 00 HATPUSA, KaJus, KaJbLUUA B Ipobe (B puanasone 5 + 10~4—5 - 1073 %) "axomar
IO MeTomy H00aBOK.

MaccoByio H0TI0 HATpUsI, Kanus, Kanblus (X) B MpolieHTax ONpeRe/soT KaK cpeaHeapudmermaec-
KO€ 3HAYEHUE PEe3yJILTaToB (X, X,), BEIYMCIEHHBIX 1O IBYM HOOABKAM:

_G-4. _ G4 v _X+X
XI_AI_A: Xz_Az—A’ X= ) )
Toe Cl u C2 — BEJIMYUHEI IIEPBOA U BTOPOM m06aBOK OIIPEACIAEMOIO IJICMEHTA, %;

X, m X, — maccoBas JOJIS OIPeleIseMOro JIEMEHTa, BLIYUCIIEHHAS 110 IIEPBOM M BTOPOIA 106aBKaMm,
COOTBETCTBEHHO, %:;
A, A, A, — 3Ha9eHNA BLICOTHI TIMKA WA OITUYECKON TNIOTHOCTH ONPEMIENSIEMOTO SIEMEHTA JUISL TIPO-
ObI, TIPOOKI ¢ TIEPBOM T0OAaBKOM M IIPOOBI CO BTOPOI HOOABKOM, COOTBETCTBEHHO.
4.3, PacxoXIeHus Pe3yIbTaTOB IBYX ITapaUTEIbHbIX ONPENEICHUI WIM PE3Y/IbTaThl ABYX AHAIM30B HE
JTOJDKHEBI TIPEBLIIIATL 3HAYSHUH JOITYCKAEMBIX PACXOXKIESHUIM, YKAa3aHHLIX B TAOIULIE.

Maccopas 0N HAaTpMs, Kalmsd, Kanbuud, % JTomyckaeMoe pacxoxueHue, %
5.10—4 510~
5-10—3 1+10-3
5-102 1-1072
1-10-1! 2:102

(A3menennas penakumus, U3zm. Ne 1),

7-1—1820 101


http://files.stroyinf.ru/Index2/1/4294830/4294830267.htm

