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TAHTAJI U EFO OKHCH

PoTOMETPHYECKHA METOA ONpeneieHHna MoaudneHa rocT
U BOAbGpama

18904.1—89
Tantalum and its oxide. Photometrical method for
determination of molybdenum and tungsten
OKCTY 1709

Cpox peitcTBus c 01.01.90
no 01.01.95

Hecobmopenue cranpapra npecieayercs no 3aKOHY

Hacroamuii cranpapr ycraHaBauBaer (HOTOMETPHUECKHH MeTOL
onpeNeeHHsT MacCOBBIX jpoJed moaubaeHa u Boandppama (ot 0,004
1o 0,049% xaxpaoro) B TaHTase U €ro OKHCH.

Mertox OCHOBaH Ha MOCAEI0BATENBHON 3KCTPAKUMHM aAMUJIALCTATOM
HJIH XJOPC()POPMOM OKPAIIEHHBIX KOMMJIEKCHBIX COeIHHEHHH MOJusge-
Ha WJad BoJb(pamMa ¢ JUTHOJIOM M3 PasHBIX aJHKBOTHBIX YacTeid pacT-
BOPa ¢ MOCHAEAYIOUINM H3MEPCHHEM ONTHUECKOH NJOTHOCTH 3KCTpakK-

TOB.

1. OBUIHE TPEBOBAHHHA

1.1. O6mue Tpe6oBaHHsA K METOAY aHaau3a H TpeGoBaHUs Ge3zonac-
HoctH — 1m0 [OCT 18904.0 ¢ nomogHeHHeM: 3a pe3yabTaT aHaJu3a
IPUHHMAIOT CpelHee apHdMeTHUECKOe TPeX MapaJsiieNIbHBIX ONpeicJe-
HHH, Kax/J10€ U3 KOTOPBIX BBIMOJHAIOT H3 OTAEJbHOH HABECKH.

2. ANNAPATYPA, PEAKTHBbBI H PACTBOPDLI

®oTosnekTpokogopumerp ®3K-56 niau anwasorHuHsil.
[Ieup MydearHas.

[TnuTka anekTpuveckas.

Turau HukeseBnle.

BopoHKH ae/HTesbHble BMECTHMOCTBIO 50—75 cMS.
Koa6wl MepHbie BMecTHMOcThi0 100 1 1000 cm3.
Koa6n KoHHYecKHe BMecTHMOCTbi0 100 cMmSB.

[Tunmerku BMectuMocTbio 1,5 u 10 cM3.
MiukpoGopeTka BMECTHMOCTBIO 5 ¢M3,

Uspnanue oduunanbioe [lepeneuaTka Bochpemeha
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DecH aBaaHTHYeCcKHUe.

Crynka u nectuk dapgoposbie.

Ammuak sognuii no FOCT 3780.

Amunaunerar.

Avmonuil moaubuenosokucasii no FOCT 3765, x. u.

Bojgopoaa nepekuck no I'GCT 10929, pacTBop ¢ MaccoBO¥ KOHUEHT-
paunren 150 r/amé.

Boabdhpam meranaHyecku.

Boasdgpam (V1) oxuce.

Kucaora coasnas ro TOCT 3118,

Moaubresd MeTaaaHyeCKHi.

Harpusi ruapookucs no F'OCT 4328 u pacTBOp ¢ MaccoBOH  KOH-
ucHTpauue# 100 r/gm?.

CrnupT 3Tua0BHH pexTHdHukoBanublil mo ['OCT 18300 wau coupt
3THIOBBIH TexHHyeckui (ruapoausHelr) no 'OCT 17299, Bricuied
OUUCTKH.

Tutan MeraanndeckHi.

AJOpoopM (TPHXJOPMETAH) .

Hupk-putuon (3,4-AHMEpPKaNnToOTOAVOaa UHHKOBAS COJb).

CycrmeH3us LUUHK-AWTHOJA: HaseckKy maccod 0,1 r UHHK-AUTHOJA
CMauUBaIOT CHUPTOM, pacTupamT B dapdopoBoit cTynke, A00aBASIOT
25 cm?® cnupTa, yepe)l TPUMEHEHHeM CYCHeH3HI0 B36aJTHIBAIOT.

PactBop  THTaHa  TPHXJOPHAA € MACCOBOH  KOHUEHTpallHeH
150 r/am®: HaBecky Maccodf 0,5 r THTaHa METAJJAHYCCKOrO NMOMELLAT
B CT2KAaH BMeCTHMOCTBhIO 25—50 ¢m?, noGasuasior 10 cMm?® coasgHON KHZ-
JIOTHI, HAKPBIBAIOT YACOBBIM CTEKJAOM H PACTBOPSIOT NUPH HATPEBAHUH
Ha nJUTKe, 300aBads COASHYI0 KHCJAOTY [0 {IOCTOSIHHOTO 00beMa
(10 cm3); pacTeop XpaHAT B TeMHOH CKJASIHKe ¢ npuUTepTOR nPOGKOH
He foJiee Tpex CYTOK.

Crangaprtubifi pactBop Boabdpama, cogepxamuéi 0,1 mr Boasppa-
Ma B | ¢M?® rOTOBAT OJHHM H3 ABYX CnocofoB.

[icpenlft croco6: Hapecky Bodbdpama Mmaccei 0,1 v nomemaiorT B
CTaKkad BMecTHMoOcTeIO 200 cm?®, nmpuausaior 5—10 cm?® Boaw, 20—
25 cM?® nepeKucH BOIOPOAA H HArpeBAKCT J0 PACTBOPEHHS HaBECKH,
IePHOAMYECKH TOMeIHBasg. 3aTeM OCTOPOXKHO, N0 KanasaM, nobasis-
10T 2 cM? aMMHaKa H CHOBA MOAOTPEBAIOT 10 00cCHBEYHBAHHS PACTBO-
pa. ITocae oxaaxkaenus pacTBOD NEPEBOAST B MCPHYIO KOJOY BMECTH-
MOCTBIO 1 AM?, TOBOOAT BOJOH 10 METKH H ePeMeIuHBaIoT.

Bropo# cnocof: HaBecky OKHCH Bojbhpama maccoit 0,1261 r, npo-
KaJIeHHOW [0 MOCTOsIHHOH Maccw npn 600—700°C, nomewawT B cra-
Ka# puecTiMocThio 100 cm®, pacteopsaior B 2025 cMm3 pacTBopa rui-
POOKICH HATPHS, NEPEBCIAT B MCPHVIO KOJOV BMECTHMOCThIO | nm?,
AOBOIST BOJAOH L0 METKH H 1epPCMeUIHBAIOT.
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PacrBop eoabgppama, comepxamuii 0,01 mMr Boasppama B 1 cm?
(paGouufi), roToBAT B JAeHb ynoTpebjeHus pasOaBaeHHeM CTAHOAPTHO-
ro pactsopa Boxo# B 10 pas.

CranjapTHuii pactsop MoaubaeHa, cogepxamui 0,1 mr Moaubie-
Ha B | ¢cM® rOTOBAT OQHHUM H3 ABYX CNOCOBOB.

ITepreifl cmoco6: HaBecky mMoaubGaeHa Maccod 0,1 r nomemawoT B
crakaH BMectHMocTeio 100 cm3, pacTBOpsaloT B 5 c¢M® pacrBopa mepe-
KHCH BOJODPOJAA, A006aBJAOT H30LITOK aMMHakKa, PacTBOD KHUATAT A0
o6ecuBeUUBAHUS M yJaJieHHsa nepekHcH Bogopoxaa. Ilocie oxaaxueHns
PACTBOP NepPeBOAAT B MEPHyI0 KONOy BMeCTHMOCTbIO 1 am®, moBOAAT
BOJOH /10 METKH H ITepeMeliHBaloT.

BTopoi cnoco6: HaBecKy MOJHOLEHOBOKHCJIOTO aMMOHHSI Maccoi
1,840 r pacTBOpsAOT B BOAe, IICPEBOAAT B MEPHYIO Kojaly BMECTH-
MocTbio 1 AM?3, HOBOAAT BOLOH JO METKH H IepeMelIHBAaIoT.

Pacrteop moaubnena, copepxamuii 0,01 mr moanbnena B 1 cm?®
(pabouuil), roTOBAT B AeHb yIoTpebacHud pasGaBjieHHeM CTaHAAPTHO-
ro pacrtBopa BoJol B 10 pas.

3. NTPOBEAEHHE AHAJIU3A

3.1. Hasecky TaHTana uam ero oxuacH wmaccoii 0,3—0,6 r (mpu
MaccoBoi fose moaubaena jgo 0,029% —naBecka 0,5 r) noMeuamoT B
HHKeJIeBbl{ THreJlb, B KCTOPOM IIpe/BAPHUTENBHO DacIIaBjieH Ha IJAHT-
Ke | T rHAPOOKHCH HaTpus, A00aB/siOT 3 T THADCOXUCH HATPHH, DO-
MELIAKT THTeJb B XOJOAHYIO My(de/bHYH Nedb, AOBOAAT TEMUECPATypy
10 800—850°C ¥ cnaaBJsIOT A0 DOAYYEHHS OAHOpDOAHOrO nyaBa. TH-
resirb ¢ IJaBOM OXJaxAawT, miasB odOpabarwizalor 60 cM® Roabl NpH
KHIISIYEHHUH.

[Tocsie oxJsaxkJaeHHs PACTBOP C CCAJKOM IIeDEBCIAAT B MEPHYIO KOJ-
6y BMectumocThio 100 cm?®, pasfanasioT BOJOH J0 METKH, TUIATEJNHHO
nepeMeIrnBalOT ¥ OCTABJSIOT [0 OTCTaHBaHHA ocajka. B ipa crakana
BMecTHMOCTBIO  50—70 cm® nmomemaror no 10—15 ecm3®  mpo3payHoro
pacTBOpa, NpH HEOOXOAUMOCTH AOGABJALIOT BCAV A0 15 cm?®, npujusa-
10T 110 15 cM?® COJISTHOA KUCJOTH H NEpeMeIrHBaIOT.

3.1.1. das onpeneneduss MonubaeHa B OJHH H3 CTAKaHOB MDHJIN-
BAIOT 2 cM3 CYCHeHSHHM UHHK-AUTHOJA U OCTaBAAIOT HA 15 MHH, H3peld-
Ka mepemelluBas. PacTBop nmepeBOJAT B A/HTEIbHYIO BODOHKY BMec-
TEMOCTBIO D0 cM3, NpUJHBAIOT TOYHO O CM® aMHJjanerara HJIH XJ0po-
¢dopma, B36aaTHBAKT | MHH; I0CJKe pacCJCeHHd BOAHYIO (dasy orbpa-
CBLIBAIOT, 9KCTPAKT IEPEBOASIT B CYXVI0 KIOBETY C TOJMIMHOH cjos 3-—
10 MM (KIOBeTy C TOJNUIMHON CJI0St 3—5 MM HCIOJbL3YIOT, €CJIH Macca
MoJubaera GoJsiee 14 MKr), HaKpHIBAIOT Ce KPBLIKOH M OCTaBJAIOT
CTOAThL /10 HCYE3HOBEHHUs Ny3LIPLKOB.

3.1.2. Idaga onpenenenys BoabndpaMa B APYrod crakan no6asisior
10 kanennp pacTBOopa TPUXJIOPHAA THTaHa (NOoABAeHHE (DHOJETOBOH
okpacku). Ilpu Hajuuuu mMoaubiena npubasaAwT 1,0 cM® cBexenpH-
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Basi, ¥ HarpemaloT A0 KuUNEeHUA. PacrBop cJjerka oxJaxaaror, npmn-
BaioT 1 ¢M?3 CyCHEeH3HH UHHK-JHTHOJA U MNEePeBOASAT B LHJHHAP BMeEC-
TUMOCTBI0 50—70 cM3 cO CcTeKJsiHHOH npo6koil. Iluauuap nomemasor
B CTaKaH ¢ KHIAWeHR BoJOH HAa 5—7 MHH. 3aTeM PAacTBOP OXJaxJaloT,
NepeBONST B JAEJHTENbHYIO BOPOHKY BMecTHMOCThIO 50 cMm3, mpHaHBa-
I0T M3 MHKPOOWOPETKH WWJIH MUNETKOH ¢ NopliHeM 5 ¢M3® aMHIauerara
HJH Xxaopoiopma u B3baateialor | muH. llocsne paccioenusi BOLHYIO
a3y oT6pachlBaKOT, 3KCTPAKT NEPEBOIAT B CYXYIC KIOBETY C TOJIILH-
Hol ciost 5—10 MM (KlOBeTy ¢ TOJIUIMHOH CJIOSL 5 CM NHPHMEHSIOF, ¢C-
JH macca BOJbjppamMa Oosee 24 MKr), HAKPHIBAIOT KPHIUIKOH ¥ OCTaB-
JSIOT CTOSITb A0 HCYE3HOBEHHS Hy3blpbKOB (OK0JIO 1| MHH).

3.1.3. ONTHYeCKYI0 IJIOTHOCTb YKCTPAKTOB H3MepAT Ha ¢oTo-
3JEeKTPOKOJIOpUMETpe npH AJHHe BOAHE 630 HM. B xauecTBe pacrBopa
CpaBHEeHHUs npuMeHAT BoAy. OJHOBPEMEHHO 4Yepe3 BeCh XOJ, aHaJaAH3a
NPOBOASAT KOHTPOJbHBIH OnblT, OnTHYecKas NJIOTHOCTb PacTBOPa KOHT-
POJIBHOTO OlbITA HE A0JIKHA npepblliaTh 3Hauesud 0,01. Macey Monu6-
AeHa ¥ BOJbdPaMa HaXOASAT MO IPAAYHPOBOYHHIM TrpaduKaM.

3.2. [locTpoeHHe rpalydpoOBOUYHEX TpPadHKOB

3.2.1. ITodeoroska pacreopos das onpedesenus mosubdena

B crakanm pmectumocThio 60 cm?® BBoasar 0,3; 0,5; 0,7; 0,9; 1,0;
1,56; 2,0; 2,5; 3,0 cm?® pabouero pacteopa MOJuOAeHA, NPHAHBAIOT BO-
Ay po 15 cm?, no 15 cm? coasiHOH KuCJIOTH M mepeMelinBaioT. [lanee
onpenesexne nposoaar no nun. 3.1.1, 3.1.3.

3.2.2. Tlodeoroska pacreopos Oaa onpederenus 80ibppamna

B crakannl BMmectHMOcTBIO 80 cm?® meomsit 0,3; 0,5; 0,7; 1,0; 1,5;
2,0; 3,0; 4,0; 5,0 cm® palouero pacraopa BOJIbcppama IPUNHBAKT BO-
ay a0 15 6\13 no 15 cMm?® coasnodt kucaotwl. Ilocsae gobaBiaeHHSd KaX-
IOTO PeakTHBA Kaxk/JbH pPacTBOP THIATEALHO mepeMelnHBaioT. [amee
onpefenenue nposoxar no nm. 3.1.2 1 3.1.3.

3.2.3. Tlo maMmepeHHBIM 3HAUCHHUSIM ONTHYECKOH IVIOTHOCTH KaMI0-
r0 U3 PacTBOPOB CPABHEHHA H COOTBETCTBYIOUIIM 3HAYCHHSIM MAacChl

MosubleHa HaH BOJGibPsMa CTPOAT rPafyHpPOBOUHBlE IPAdHUKH OLHO-
BPeMEeHHO ¢ HPOBeliCHHEM aHajH3a cepuu npob.

4. OPABOTKA PE3VJIALTATOR

4.1. Maccosyio ponio mMoauGiaeHa MAM BoJabppama B NPOLEHTAX
(X) BwuncasioT no Gopmyae

X mV 100

P 3
myV'y

rae m — macca MonnGicHa (Boabdpama), HafieHHass no rpaayH-
POBOYHOMY Tpa(pHKy, MT; )
V — ofneM MepHOU xoa0H, CM3;
2*



MM, — MacCa HAaBeCKH aHaJH3UPYEMOH NpoOBI, MT;
Vi — obbem aJMKBOTHOH 4aCTH pacrBopa, cM>.

4.2. AGCOJIOTHOe 3HAUeHHe PA3HOCTH HauboJbllero U HauMeHb-
lIero pe3yJbTaTOB NapaJljesbHbIX ONMpejlesleHUH, a Takxe abCoJI0THOe
3HauyeHHe DPA3HOCTH JBYX Pe3yJbTaTOB aHaAH3a ¢ BePOSTHOCTLIO
P=0,95 He NOJIXKHO NpeBHIIATL 3HAYEHHS NONYCKAEMBIX pacxoxje-
HHH, YKa3aHHBIX B TabJauue.

MaccoBas Aoas MoauGjeHa ) .
(Bortbppama), % HonyckaeMoe pacxoxieHne, %

0,004 0,001
0,01 j 0,002
0,02 - 0,003
0,04 0,005

4.3. Jlonyckaetrcs npuMeHeHHMe APYTHX METOLHK daHaJH3d, 10 MeT-
POJIOTHYECKHM XapaKTepPHCTHKaM He YCTynalpIlUM HIpHBeJeHHbHM B

cTagjaapre.
4.4. Tlpn BO3HUKHOBCHHHU DAa3HOTAAaCHH NMPH onpeaeseHHU MOJHOAE-

Ha H BOJb()pamMa NPHMERAIT (POTOMETPHYEeCKHH METOJ aHaJsH3a.
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. PASPABOTAH U BHECEH MuHHCTePCTBOM UBETHOH MeTanayp-
rum CCCP

UCIIOJIHHUTEJIH

B. M. Buaamumupoa, H. A. Apaxeanan, b. M. JoOkuna,
P. ®. Maxapoea, A. C. Tepexosa

. YTBEP)KJIEH U BBEAEH B JEWUCTBHUE TIlocraHoBIeHHEM
locynapcreennoro komurera CCCP no cranpapram or 20.03.89

Ne 563
. BBAMEH I'OCT 18904.1—73, TOCT 18904.2—73

. CCbIUICYHbIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-
Thl

Ogosnavesue HT]I, Ha KOTOpHIH

naHa CChLIKa Howmep pasaena, nyHKTa

OCT
IFOCT
FOCT
I'OCT
roct
roct
I'OCT
IrocT

3118—77
3760—79
3765—78
4328—77
10929—76
17299—78
18300--87
18904.0—89

— B2 1O DD B D 2O 13

[,

11



