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Tantalum and its oxide. Spectral method for
determination of tungsten, calcium, cobalt, copper,
molybdenum and sodium

OKCTY 1709

Cpok paeficTBus ¢ 01.01.90
no 01.01.95

HecoGJioeHue cTaHpapra npecaesyercd no 3aKOHY

Hacrosimuil cTaHaapT ycTanaBJ/JHBaeT CHeKTPA/JdbHBIA MeTOA onpe-
JiesieHHs npuMecedl Bosabgpama, KaJaplius, ko6aabTa, MeaH, MOIHOLeHA
H HaTDHsl B TaHTaJje (IpelBapUTENILHO NepeBe/icHHOM B OKHCh) H B €ro
OKHCH,

Meton ocHoBaH Ha p0O3OyXKIeHHHM W perucrpauuu (dortorpaduuec-
KOl HJx (hOTO3JIEKTPHUIECKOH) AYrOBLIX 3IMUCCHOHHBIX CHMEKTPOB aHa-
JH3UpyeMblx 06pa3noB u 06pasloB CpaBHEHHS.

IluTepBaasl onpelensieMblX MAacCCOBBIX JOJel MPHMeceH:

poabdpam o1 1-107% no 1- 1077

KaJbluit » 1-107¢ » 3.1072%
KobGanbT » 1-107% » 1-10°%
Melb » 1-107% » 3.10°%
MoJnbaeH » 1-107% » 11071
HaTpuil » 1-107*% » 1-1071,

1. CBIIHUE TPEBOBAHMUA

1.1. O0wmue TpeGOBaHHs K MeTO/y aHaaHM3a H TpeboBaHusg Ge3o-
nacurocti — o FOCT 18904.0 ¢ nononneHueM: 3a pe3yanTaT aHaJH3a
NPHHHMAIOT cpellHee apH(pMeTHUEeCKOe ABYX Napa/ljlebHBIX onpejeJe-
HUI, Ka)X10e H3 KOTOPBIX BBINOJHSIOT H3 OTAeJbHOH HaBeCKH.

2. ATINAPATYPA, MATEPHAJIbBI U PEAKTHBDI

Crnextporpad  audpakuuonHstd  rtuma HPC-13 ¢ peweTkoi
600 1mTp/MM HAH aHANOTHYHBIH.
Gorosnekrpuveckas ycranopka JPC-36 nau JOC-44.

tizparre odimnraidbHoe IMepeneyaTka BocnpemeHa
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TOCT 18904.8—89 C. 2

S1eKTPOHHO-BHIYHCJUTEIbHAS MaulHHa «Uckpa-1256»  uanm
«J1-3—28» uJaH aHaJOTHYHOTO THIIA.

lenepatop ¥YI'3-4 uam Beimpsamureas 250—300 B, 20—30 A.

Miuxpodoromerp tana M®-2 uan aHasOTHUYHBIA.

Cuekrponpoektop I1C-18 Hiu aHaTOTHYHEI.

Becsl aHaJaHTHYeCKHe,

Bechl TexHHuecKue,

BubpoycranoBka WJIH APyroe yCTPOHCTBO AJS NepeMeHIHBAHHA B
pactApanusa npob.

CTynky u NDeCTHKH H3 TaHTa/ja U H3 OPraHHYecKOro CTeK.a.

ITeur mMydeabHasi.

lkad cymuabHBLH.

[TnuTkKa 2aeKTpHYECKasl.

CTaHOK JJI5i 3aTOYKH YTOJIBHBIX 3JIEKTPONOB.

¥Yran cnekrpansHsie OCY-7—3 uau C-3, guaMerpom 6 mMw.

SJ/IeKTPOABl, BHITOYEHHBE H3 CIIEKTPaJbHBIX YIJIeH:

THIA «PIOMKa»: JuHaMeTp Kparepa —4 Mm, ray6HHa xpaTtepa —
4 MM, BBICOTA HApyXHOH CTEHKH — D MM, BEICOTA HOXKH — 3 MM, JHa-
MeTp HOXKKH — 2.5 MM;

JHaMeTp — 4 MM, BBICOTA 3aTOYeHHOH wacTH — 10 mMM.

[Tunuer menuuuackuit mo F'OCT 21241,

MepHUK H3 HepwxkaBewoleH crann.

Bapufi yraekuean#i no TOCT 4158,

Boarppama (VI) oxuce.

Kauuit ceprokucanti no FOCT 4145.

Kaasuuit asorsokucawviit 4-soassiit no FOCT 4142,

Ko6anpra (11, I11) okuces no FOCT 4467.

Mean (11) oxncs no FOCT 16539.

Moan6aena (VI) oKHCb.

Harpu#t xaopucteii no TOCT 4233.

CeuHen asyxsopHcteiii no FOCT 4210,

Cnupr stuqoeblfi  pektuduxkopanuuii no OCT 5962 uaw cuupt
STHIOBLIH peKTH(HKOBaHHMH TexHHueckuit no TOCT 18300,

Cypbmpl (1II) oxwucs. ’

Tanran mopowmkooGpasubiil BLICOKON uYueroTH uMaH  TaHtana (V)
OKHCb, YHCTASA IO ONpefesNsieMbIM HPHMECsM.

QoTOoNNACTHHKY crekTpanbhbie tun I, Tun I, 2C wuau ananoruu-
Hble, oGecneuyMBalOllle HOpMajbHble NOYeDHEHHS OTOMETPHPYEMEIX
JHHUH H (OHa cnekTpa.

IIposiBUTENH KCHTPACTHBI.

DHKCaK KHCJBIH.

CraHaapTHBIH pacTBOP KaJbUHs € MaccoBOH KOHUEHTpainei
10 Mr/cm®: HaBecKy a30THOKHCJOTO KajbliHg Maccoit 58902 r pactso-
PAIOT B BOJle, NEPEeBOAAT B MepHyoo konby Ha 100 cm3®, gpoBomar no
METKH BOJOH H NepeMeIlHBaloT,
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4. 3 T'OCT 18904.8—89

3. MOATOTOBKA K AHAJIU3Y

3.1. IIlpuroroBaenue 6ydpepHOH cMecH

Hasecky xmopucroro cBHHua maccoit 7,4 r, CepHOKHCJOrO KaJHs
Maccoit 2,5 r, yraekuciaoro Gapust maccoii 0,25 © m OKHCH CYPbMBI
maccodt 0,1 r THIaTeJbHO mNepeTHPAIOT B CTyNKe B TeyeHHe 1,52 y
‘HJIH Ha BUOpOycTaHOBKe B Teyenue 40—50 muH.

32. Ilpurorosaenne o6Gpasuos cpaBuHenus (OC)

O6pasunl cpaBHerust rotoBsat mo IF'OCT 18904.6.

3.2.1. TonosHo# o6pasew cpasrenuss (IOC) roToBAT CMeIIHBAHHEM
OCHOBBI C DacTBOPOM KaJbUHA, MPENBAPHTEJBHO NPOKAJEHHBIMH OKH-
CAMH BOJb(pamMa, KoGaabTa, MeiH, MONUGAeHA H XJIOPHCTHIM HaTPHEM.

B nuatunoByio uwamky noMewatot 11,4775 r ocHOBEI, BBOAAT 18 cm3
CTaHAAPTHOTO PacTBOPA KaJblHs, NOACYIMHBAIOT Ha IVIHTKE W IPOKa-
JIHBAOT B Mydenbnofi meun npu 750°C B Teuenue 1 u. [Tocae oxJax-
AleHust NEPEHOCAT B TaHTAJNOBYK CTYIKY, Ao6GaBasior 0,1261 r oxucn
sosnbdpama (VI), 0,1362 r okucu xoGaabra (II, II1), 0,1252 r oxucu
menn (II), 0,1500 r oxucn monubaena (VI) u 0,2540 xjopucroro HaT-
pusi, THIATeNbHO MEPeTHPAIOT TAHTAJIOBRIM MECTHKOM B TeueHHe 1,5-—
2 4 uau Ha BHOPOYCTaHOBKe B TeueHHe 40-—50 MHH.

[lonyyenunii TOC xpaHAT B IVIOTHO 3aKPHITOH CTEK/IAHHOH GaHKe.

Ocranbipie OC roToBsT MOCHEI0BAaTENbHBIM pasbasientem [OC
1 nocneayromux OC ocHOBOA. MaccoBast 110411 OnpefessieMbIX NpHMe-
Cefl B MPOLEHTaxX K CyMMe METa/UIOB TaHTaJa W NpHMeceil H BBOIH-

Mble B CMeCb HaBeCKH OCHOBBl H pasbaBasemoro OC ykasarm B
Taba. 1.

TaG6aruma 1
Macca nasecku. 1
A MaccoBas pona ) h
O()ognaqem{e B?xnnbﬂd?prohtﬁz,nﬁ:,b pas6apisieMoro
obpasia x| Meau, MoaubaeHa, OCHOBBI o6pasuna (oGosHayeHue
; Hartpusa, % oGpasua)
Iroc 1,0 — —
“0C-1 1-10-! 8,8521 1,0000('0OC)
0C-2 3-10-2 31,8031 1,0000(TC'0C)
0C-3 1-10-2 8,9852 1,0000(0C-1)
0C-4 3-10-3 8,9955 1,0000(0C-2)
0OC-5 1-10-2 8,9985 1,0000(0C-3)
-OC-6 3-10—* 9,0000 1,0000(0C-4)
OC-7 1-10— 9,0000 1,0000(0OC-5)

Kawxapiii o6paseu cpaBHeHHs! CMEIMBAIOT ¢ 6ydepHON CMechio B
COOTHOIIEHHH 5:1 no Macce B CTynmke B TeueHHe | 4 WJIH HA BHGpO-
yctaHoBke B TeueHHe 30 muH. ['otoBele OC XpaHAT B NJIOTHO 3aKpPHI-
THIX CTeKJAHHBIX GaHKax.
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TOCT 18904.8—89 C. 4

Homnyckaercs: npurotosiaenne OC ¢ HCIOJb30BAHHEM LPYTHX KO-
JIHYECTB CMELIHBAEMBIX BELIECTB NPH COXPaHEHHH 3HAYCHHH MacCCOBBIX
JoJiell, yKa3aHHLIX B CTaHAApTe.

4. IPOBEAEHHUE AHAJIU3A

4.1. [ToaroToBka npo6 K aHaJdH3y

IIpoGy meransa nepesogst B okucs nmo I'CCT 18904.6. Auanusu-
pPyeMyo OKHChL CMEIHBaioT ¢ 6y(epHOH cMeCbi0 B COOTHOLIEHHH 5 : |
II0 Macce B CTYyIKe HJIH Ha BUOPOyCTaHOBKe B TeueHue 10—15 muH.

IIpu B3sITHH HABECOK JIOZOYKH, HIMATENH H APYTHE MPHCIOCOGIEHHS
nporupair cnuprom (0,5 cM?® Ha oxMH o6pasen).

IIpy nepeMeliMBaHHH CTYNKH, NECTHKH HJIH JA€TaJH BHOPOYCTAaHOB-
KH MOIOT BOJOH W NMPOTHPAIOT cnupToM (2 cm?® Ha ORUH o6pasen).

42. BosbGyXHeHHe CHEKTpPO B

AHanusupyemeie o6pasusl 1 OC, cMemannse ¢ 6ydepHOi cMeChio,
C NOMOLIbIO MePHHKA NOMEIAIOT B BHAe Gpukera Maccoit 50 Mr B Kpa-
TePbl yTOJbHBIX 3JE€KTPOAOB THNA «PIOMKa». BricoTa 6pHKeTa cocTaB-
aser 3,4—3,6 vy, HeponycTumo nmomajganve wacTun, ofpasua Ha TO-
per 3JeKkTpora.

[locne xaxcnoro o6pasua MepHHK OYMIIAIOT BaTHBIM  TaMIIOHOM,
cMoueHHHM ciiuptoM (0,5 cMm3),

SVeKTPOAH ¢ 06pasuamMu CayxaT aHOZOM. BepxHuit siekTpos, 06-
TOYRHHEIA 10 AuaMeTpa 4 MM, CJIYKHT KatofioM. CHla TOKa JyTH —
11—13 A, Bpemss 5Kcrmosuund — 20 ¢, Mex3JeKTPOIHBI poMexy-
TOK — 2,5 MM, CHCTeMa OCBEIeHHs — TPeXJIHH30Bas.

4.3. PerucTpanus CnekTpos

4.3.1. Tlpu dororpaduueckoss perucrpanuy WHPHHA IEH CIIEKTPO-
rpapa HPC-13 12—15 mkM, pororpapupyemas o6aacTe CheKTpa
300—400 um. Ha ¢oronnacturke QpoTorpadupyior no 3 cnekTpa Kax-
noi npobul 1 kaxporo OC. ®ortorpadHpoBaHHe MOBTOPAIOT ABa pasa.

QoTorpacdupyioT KaxkAyl0 NOPUHIO, NOATOTOBJEHHYIO (cMemaHHy©
¢ OydepHOH CMecbl0) M3 OLHOH HABECKH HCXOAHOH mnPOGH  OKHCH
(u/1H OKHCIEHHO#H MPOGH MeTas1a), Ha ABYX GOTOIMIACTHHKAX MO TPpH
Ppasza Ha xaxjao# doronaacTHHKe.

Ilocne ¢ororpaduposanust cnekTpos (OTOMIACTHHKH NPOSIBJSIOT,
MOIOT, GHKCHPYIOT, TPOMBIBAIOT B IIPOTOYHOH BOAE H CYINAT.

4.3.2. Ilpn dorosnekTprueckoll perucrpaunu IIHPDHHA BXOJHOH
wean  (oTosNekTpudeckolt ycraHoBkn JI®C-36 (I PC-44) 0,15—
0,20 MKM, cHCcTeMa OCBEIlleHHSs — ABYXJHH30Bas.

Peructpupyror no igBa cnektpa OAHOH NOPUMH, NOATOTOBJAEHHOI
(cMewaHHON ¢ GygepHONR CMecblo) H3 OLHOH HABECKH HCXOMLHON npo-
65l OKHCH (HJIH OKHC/JIEHHOH DpOGH MeTaJa).

5. OBPABOTKA PE3YJIbTATOB

5.1. ®otomnacTHHKH (POTOMETPUPYIOT Ha myukpodoromerpe. Ha
KaX10# CHEeKTpOrpaMMe H3MepsOT NOYePHEeHHS aHAJNHTHUECKHX JIHHHE
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C. 5 TOCT 18904.8—89

¥ JHHUH CpaBHEHHs, BBIUHC/ISIOT Pa3HOCTb NOUEPHeHHH (AS), Haxoaar
cpeiHee apHdMeTHUecKOe 3HaueHHe AS A/ TpeX CHEKTPOrpamm, no-
JyYeHHBIX OT OAHOro oOpasua. ILJIMHBI BOJH aHaJUTHYECKUX JIHHHA B
JHHU# CDaBHEHHS yKa3aHHl B TabJ. 2.

5.2. Ha Brixoge (OTO3JIEKTPHUECKOH ycTaHOBKH (Tabiao uwHdpoBO-
ro BOJILTMETDPA HJM JeHTa UHQponeyaTarollero ycTpoHCTBa) mnoJyda-
T nokasaHua (R), TPOnNOPUHOHAJNbHBIE JOFaPH(PMy OTHOCHTEJBHON
HHTEHCHBHOCTH aHaJMTHYECKOH JHMHUM H JUHUH CpaBHeHHs (Taba. 2).

Tadbnuupa 2

JlnuHA BOJHBI, HM
OupeensemMnil Anemedt Hurepsan onpepesse-
3JeMeHT aHaJHTHYeC- JIRHHH cpaBHeHUs Mol MaccoBoff Aonu
KON JIMHUH cpaBHenus npuvect, %

Boabdpam 400,87 323,25 CypbMa 1-10-4—3-10-2
397,93 323,25 Cypbma 1-10—2—1-10-!

400,87* 287,8 * CypbMa 1 10—4—1-10-!

Mes 324,75 323,25 CypbMa 1-10—4—-3 103
327,40 323,25 CypbMa 3-10-4—1-10-2

324,75* 287,8 * Cypprma - 10-4-3 . 10-2

Moau6aen 390,29 323,25 Cypzma 1-10——-3-10-2
319,40 323,25 CypbMa 1-10—4-3-10-2

320,88 323,25 CypbMa 1 10—2—1-10-!

319,40* 2878 * | Cypbuma 1-10-4—1-10-1

390,30* 287,8 i Cypbma 1-10—4—1 - 10!

Kanapuui 399,85 399,34 Dapu#t 1-10—4-3-10-2
422,67* 393,6 * bapufi 1:10—4—1-10-2

KoGanpt 345,35 323,25 Cypbma 1-10—4-3-10-2
340,51 323,25 Cypbma 1-10—23—1-18-"

345,35*% 2878 * Cypbma 1 10—4—1-10-!

Harpuil 330,30 323,25 CypbMa 1-10—4-3-10-2
330,23 323,25 I CypbMma 1-10—3—1-10-1

330,30* | 287,83 * ! Cypbma 1-10—%—1-10-!

330,23* | 287.8 | Cypsma i1-10—4—1-10-1

* JIHHHH, Ucnonb3yeMble MPU (POTOIMEKTPHUECKOH DErucTpalu.

5.3. Hnsa xaxao# onpefenasieMoil NPUMECH CTPOSIT IPaiyHPOBOYHBIA
rpaguk: no ocu abcuuce oTkAaabiBaloT 3navenue 1gC, rme C — wac-
coBas noJs onpenessiemMoit npumecd B OC, 1o ocH OpPAHHAT OTKJAIbl-
BAlOT VCPeIHEHIbLe 3HAUEHHS aHAJHTHUecKoro curHaia (AS wiu R)
cooreercreytomiux OC. Ilo atum rpaduxaM H yCpelHEHHBIM 3HAYCHH-
M aHaJHTHYeCKOro CHIHaja, MOJyYeHHBIM N0 CIeKTpaM npob, Haxo-
AT 3HAUEHUs] MACCOBBIX [OJIef Oomnpefe/sieMBX NpHMeced 3 aHAJHU3H-
pyembix mpobax.

5.3.1. Tlpu ¢ororpadudeckof perHCTPAUHUH CHEKTPa 3d DPe3y.abTaTr
OMHOTO U3 MapaJjijelNbHbIX OlipelesieHHH NPUHHUMAIOT cpelHee pe3yab-
TAaTOB, MOJYYEHHBIX HA ABYX (OTOMJACTHHKAX, KaXKABIH H3 KOTOPHIX
SIBJISIETCSL CPEJIHUM TDPeX CNeKTPOrpamM.
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5.3.2. TIpu (OTO>NEKTPHUECKOH PErHCTPaUHH CMEKTpa 3a pesylb-
Tat OAHOrO M3 hapaJiiebHBIX ONpeilesleHuil DPHHHMAIOT CpelHee pe-
3yJbTATOB H3MEPEHHH aHAJHTHYECKHX CHTHAJOB JBYX CNEKTPOB.

5.4. JlomyckaeTrcsi NPOBOAHTL 06palbOTKy aHaJHTHYeCKHX CHIHAJ0B
¢ nomounlo OBM «Mckpa-1256» wiu aHaJOTHYHOA N0 Dporpammam,
YTBEPKACHHBIM B YCTAHOBJEHHOM NOPSIKC.

5.5. AGCOJIIOTHble 3HAUEHHS pasHOCTell ABYyX pe3y/abTaTOB Napa.i-
JIeIbHBIX ONpesieeHHil (MOKasaredb CXOAHMOCTH) M JABYX pe3yabTa-
TOR aHaJn3oB (MOKa3aTejlb BOCIPOU3BOAMMOCTH), YHCJICHHO paBHbIE
Mex iy co6ofl, ¢ BeposTHOCTbIO P=0,95, 10/KHE He TpeRblIIATHL 3Ha-
yelnii 10MycKaeMbiX PACXOXKI1eHHH, NpuBedeHHbX B Ta0.1. 3.

Tabauua 3

,U.ouycxaeMoeo/pacxmK,leune,
0
MaccoBas
Omnpeje/iieMblll 3JeMeHT monst. % IpH CHEKT)o-
JIpIL CHeRTpO- dboToaTEKTPI-
i ororpadnuec- YecHoM aHu-
! KOM aHaJguse u3e
Hartpu# 1- 10— 710" 4-10-5
1-10-3 7104 4104
1102 5.10-3 4-10-3
110 5. 10-2 4102
BoaophpaM, Kadbiuil, Kobanbt, Mk, i-10-4 5-10-5 4.-10-5
MoaHGaeH 1-10-3 5-10— 4.10-4
1-10-2 5-10-3 4-10-3
Kaabuué, Medp 3102 1,4-10-2 1102
BoandpaM, xobanbT, MoOJuGLeH 110 5-10-2 4-10-2

TosycKaeMele PacXOXKICHHS [ MPOMeXYTOUHBIX 3HAYEHHH Mac-
JOJIcH PACCUUTHIBAIOT METOAOM JIMHEHHOH HHTEPNOJALUHH.
Jonvekaercss npUMeHeHHe APYTHX METOAMK aHalHu3a, Mo Meft-
POJIOTHYECKHM XapaKTePHCTHKaM He YCTyHaloUlHM NPHBEACHHBIM B
CTaHnapre.
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HUHOOPMALHHNOHHDLIE JAHHDBIE

1. PA3PABOTAH M BHECEH MHHHCTEPCTBOM UBETHOH MeTaanyp-
ruu CCCP

HCIIOJTHUTEJIN

M. B. Baaaumupoa, H. A. Apaxeansin, B. M. JloGkuna,
P. d. Makaposa, A. C. TepexoBa

2. YTBEP)XIAEH U BBEAEH B JIENCTBUE IlocTaHOBJAcHHEM
Focynapcreensioro komurera CCCP no craspapram ot 20.03.8%
Ne 563

3. B3BAMEH I'OCT 18904.7—73, 'OCT 18904.8—73
4. CCblJICYHBIE HOPMATHUBHO-TEXHHYECKHE HNOKYMEH-
Thl

OGo3navenne HTJH, Ha KOTOPHIK '

Jana cobiika | HoMep pasiena, nyHkTa

TOCT 4142—77
FOCT 4145—74
'OCT 4158—80
IOCT 4210—77 |
TOCT 4233—77 i
TOCT 446779 {
I'OCT 5962—67

I'OCT 16539—79
I OCT 18300—87
FOCT 18904.0—89
TOCT 18904.6—89
T'OCT 21241—77
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