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Tantalumm and its oxide. Spectral method for
determination of lfengsten, calesom, cobalt, copper,
malybdenan and sodiqm
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Hecofmozenise CTAHAAPTE MPOCACAVETCH MO 3AKOHY

HacToqmi#l cTaHIapT yCTEHABAHESET CNeKTpaldsHER MmeTon onpe-
ACTeHUS npHMeceldl BOALppamME, KaapUHA, KODANLTE, MEAH, MOAHOJAEHA
H HaTPHR 8 TauTale (NpedpapHTCALHO DEpeReleHHOM B OKNCh) B B Ero
ORHCH.

MeTo1 ocHoRaH Ha Boa0yaaeHnH n perderpausd (dororpaduuec-
KOil HAH (POTOSNEKTPHUECKOH) AYIOBLEIX SMHCCHOHHEX CNeKTpOB AHa-
JHINPYEMHEX OOpa3EoE H OBpasuwon CPABHCHHA,

FigTepaank onpeleSeMBX MACCOREX ADASHE NMPHMEeCeH:

pofietpay ot 1-10-% a0 1. 1070

KaaLIIT w110 = 3. 1079
KoGansT ol 10 e 1107
Medhb = 1«10 = 3.10°%
N OTHE e # 1104 » 1.10-%
HaTpHi = 1+ 10—% » 1.10-)

1. OBULHE TPEGOBEAHHA

1.I. Odwne TpeHoBaHHA K MeTOLY AHAAN:za H TpebOoBaHHR OGeao-
racHocTd — o FOCT 18040 ¢ AocoaneHdeM: 38 pesyviabTAT aHAAHZA
MPHHHMZIOT CpelHee apRdMETHUECKDE ARV NAPAANEARHHX OOpelee-
ART, KEdIoe Hi KOTOPHRY BREIOCIHAKT HE OTIeALHON HARECHH.

2. ANNAPATYPA, MATEPHAJIRI H PEAKTHEL

Crnegrporpag andgpaxuscHasft  tena JAPC.13 ¢ peweTro#d
GLO TP/ /MM HAH BHAJ0THAHLIH.
PorosnerTpuveckan veranoska JPC-36 nan P C-44,

- ————— i ——— e s o n e LT

lananre odHnHaNLEOE MepeneuaTea BOCHPERIEHA
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FOCT 18604.8—E9 C. Z

SNeKTPOHHO-BRYHCAHTEALHAR MANIHHA «Hewpa- 12562 HAH
aJ]-3—28» MO AHAJOrHYHOrO THNA,

Fedepatop ¥I3-4 wan sunpasaress 250—300 B, 20—30 A

Mukpodotometp tana M@-2 uan anasordussfi.

Cnexrponpoektop [1C-18 maa anasorsussfl.

Bechl aHaqHTHUESCKHE.

Becw Texsnuecke,

BufipoycTanoBKa WA Ipyroe VeTpoACTBO A48 NepesMeniHBaHHA H
pacTHpaHua npob.

CTYNKH B DECTHHH H3 TAHTAJE H H3 OPTEHHYECKOTD CTEH.Ja.

[Meds myensHasn,

Mikacy cyiHALHER.

llauTea 3AeKTpHYECKAS.

CTaHOK AR 3aTOYEH YrOAbHHE 3JAEETPONOE.

¥rap cnekrpanpuie OCH-7—3 wan C-3, auamerpom 6 mw

SIACKTPOLE, BHTOUNSHHHEe H3 CNeKTPAALHEX yrach:

THNA «PIOMKa®! AHaMETp KpaTepa — 4 M, rayfwsa sparvepa —
4 MM, BRICOTA HAPYHWHOH CTEHKH — 3 MM, BRICOTAa HOMEH — 3 MM, IHA-
METp HOMEH — 2.5 MM;

AHameTp — 4 MM, BHCOTA IATOUEHHOH uacTH — 10 sm.

IManuer seanuuuckad no DOCT 21241,

MepHHK H3 HEpHaBEIWLER CTAAR.

Bapwid vraexncami no OCT 4158,

Boasgpama (V1) oxues,

Kanun ceprokdcami no DOCT 4145

Kaawurfi asorHorHcasfi 4-poaumf no NOCT 4142,

KoGanera (11, 111} oxves mo DOCT 4467,

Meaw (11} orpes po 'OCT 16539,

Moaabacna (V1) oxacs,

Harpnit saopHereil no DOCT 42033,

CBHHEen ABYXJOPHCTHA no MoCT 4210,

COHPT STHAGBRH pesTHGUEoRAHHWA o [OCT 5962 wid cnupT
STHAOELH PeHTHPHEOBAHHBIRA '.r'exmlrjev-:l-.ﬂﬁ mo FOCT 18300,

Cypemu (II1) OHHCE,

Tauras nopoimkoobpasaul secoxoil anctoTer wanw  Tanrana (V)
OKHCE, YHCTAS [0 ONPe/lelgeMbiM [IPHMECM.

POTONAACTHREY crexTpanasase THn I, o I, 2C wan anaaoru«-
Hule, 0hecHeuHBAMHe HOPMAILHBE NOYEDHEHHA QOTOMETPHPYEMEIX
AHHHA B oHa COeETpa.

[lposBHTEAR KOHTPACTHRIL

Pukcam KHCA
CraHlapTrmil pacTeop EaasuwAa © maccoBofl  koHuentpaunch
10 mrfem?: Hapecky A30THOKHCAOTO Kaabuwa maccof 58902 r pacrzo-
PHIOT B BOAE, MEPCROAAT B MepHyE Koaly ma 100 cm?®, apoBomaT a0
METEH BOI0H B nepemeiiHEa KT,
At



AL 3 TOCT 18804.5—B9

4. MOATOTOBKA K AHAJAHIY

d.l. lIpurotToeaenne Gydeprunol cumecw

Hapecky xaopacroro ceanua maccoll 7.4 r, CepPHOKHCIOro HaJaHa
maccof 2,5 r, yraexucaoro Gapua  smaccoli 0,25 © B oKHCH  CYVDBME
maccod 0,1 r TwaTesHED NepeTHPAKT B CTYOKE B TedeHMHe 1.5—2 4
HaIH Ha BHOpOVeTAHOBEE B TevenHe 40—50 mun,

32 [lpArotopnenne odpasuos cpasHewmua (0OC)

DGpasum cpapierada rotoeat no NOCT 18904.6.

3.2.1. Toaorro# ofpasen, cpapuenns (MOC) roToBAT cMelwHBARHEM
OCHOBH ¢ PACTROPOM KAJABUKA, APEIBAPHTENLHO NPOEAACHHBIMH OKH-
CAMM BONMLppaMa, Kobaabra, Mean, MOAHGIeHa H XAOPHCTHM HaTRHEM.

B maaTtHHOBYIO 9amky nomemant 11,4775 r ocwons, sRogaTt 18 cu?
CTEHIAPTHOND DACTEOPA KalbiHy, NOICYWHBAKT Ha JIHTHe H npoxa-
AHBAKT B MydeaAbHol nean npe 750°C B Tewende | 2. [Tocae oxgan-
ACHNA NepeHOCHT B TAHTAJAOBYIO CTYNKY, AobaparpTt O0,126]1 r oxucH
podedpama (VI), 0,1362 r oxpen xofansta (IE, T11), 0,1252 r oxuHcH
mean (I, 0,1500 r okuen moanbgena (V1) # 0.2540 xaopseToro HaT-
PHA, TUWATEABHD NEPETHPAIOT TAHTAAOBRIM NOCTHKOM B TedeHde | 55—
2 4y HaH Ha BHOPOYCTAHOBKEe B TedenHe 40—50 MuwH.

Moaysenawi TOC xpaaT 8 000THO 3aKpHTON cTeRARHHOA Gauge,

Leraapiive OO roTOBAT NOCAESOBATEARHEIM pasGapiennem [OC
1 nocteayomux OC ccnosofi, Maccopas 10as onpefedsieMuy npHMe-
Ceil B DPOLEATAX K CyMse METAMJ0B TAHTAAZ H NpHMecell ¥ BBOIN-

Mble B CMeCh HABECKH OCHOBR W pazfamamemoro OC ykaszanm b
Tada. 1.

Tadawwa |

Maeca HERBECEDH -
N Hgma:l Aoan e,
DA XA Be B BE, EASL-
e r | e manmges, — cApians (oBoauiasinss

maTpua, 3 kg

ra—! —— = l
]

roc 1,0 i —_ —
-1 - 101 a,.8521 LOODD T ORC)
i [ 3 - 102 31,8031 10 O
0.3 I - 10~ 8.9852 LODGHOC- 1)
L d- 1 /9955 1,0000{OC-2)
0OC-5 1-10-2 8,0985 L0000 (OG- 3)
OC-6 3 - 14 S (M b O OC-4)
QT 1-I0— LRIl OO0 OC-5)

Famaui ofpazen cpapHedns cMewwBawT ¢ Gydeprofi cMecwin B
COOTHOWICHHH 501 Mo Macce s cTynKe 8 Tevedwe | 4 HaH Ha BHGpO-
yeTanoske B TedeHRe 30 mun. loToBue OO ApassT B 0AOTHO 3aKpH-
THX CTEHAAHHBIX DaHKAX.
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Honyckaerca nprrotosaedne OC ¢ Henoab30BAHHEM ApPpYrHX KO-
AHUECTE CMEIHBACMEY BEUIECTE NPH COXPAHCHHH 3IHAYNCHHA MACCORHX
Acaedt, yKE3aHHWX B CTAHAADTE.

4. MPOBEAEHHE AHAJIM3A

1. llogroroessa npod K aHaAHSY

llpafy mertania nepesoisat B oxuce no NOCT 18004.6. Auaauzn-
PYEMYEH OKECE cMeimHBalT ¢ OydepHol cMecnld B cooTHOWIEHHAH 51
o Macce B CTYNHE HJAH Ha BHOpoycTaHOBKEe B TedeHHe 10—I15 mAH.

[lpr BanTur HaReCOR AOOCHHE, HINATEAH H APYTHE NpHCTOCOOICHEA
nporTipamwT conHpTom (LD cx? Ha onmn ocbpasen).

[lpu nepeMeliMBAHER CTYNKH, NECTHEH HAH 1eTaid sHOPOYCTAHOB-
KH MOKT BOAOH H OPOTHPAIOT cunlproM (2 cum? Ha onem ofpaseun).

4.2 Boaby®AaeHHEe COEKTRO B

AdaauzupyeMule cipasun 1 OC, cMemranide ¢ SydepHodl cMechn,
C MOMOIIBI0 MEPHHES NOMeulawnT B BHAe Gpukera maccoil 50 Mr B xpa-
TEPH YFOABHBIX SJAEKTPOACE THnoa «pioMedr. Breicora OpHKeTa cocras-
AaetT 3,4—3,6 v, HeponveTeMo nonanaude qacTHIL aobpasua Ha To-
Pel SASKTPOLE,

Nocae wamioro ofpa3ns MEPHHEK OUHILAKT BATHEM TEMIIDHOM,
CMOYeHHEM cakprosm (0.5 cm).

SAERTpOAE ¢ ofpajuaMi caymart adogom. Bepxunfl saextpog, 06-
TOMeHALA A0 AMaMeTpa 4 ms, CAVMET Katodowm. CHaa ToEa ayrd —
11—13 A, Bpems  sxcnoaduMn — 20 ¢, MEMIACKTPOAHKA OpOMEeNy-
TOK — 2.5 MM, CHCTCME OCBEIMEHRHA — TPEXTHHIORAH,

13. PerHeTpaugua cHeETpoOB

1.3.1. Tlpw joTorpaduweckofi perHeTPamHE WHPHRE UCAH CMEXTPO-
rpaga HpC-13 12—15 mem. dpoTorpadupyeman  ofnacts coexTpa
JC0—400 uv. Ha foronnactesxe goTorpadgupyior no 3 cneRTpa Kam-
pof npofm 1 kasgoro OC, dororpadsposalie GORTODAIOT OBA pasa,

DOTOrPAGHPYIOT Ka#IYID HOPHHI, NOATOTORICHHYIO (eMemaHAy o
¢ GyhepHoll cMechio) M3 OOHOR HaseckH HoxoAHoR Opofbl OKHCH
(1my oxHcnennofl npofu MeTanaa), Ha Aeyvx fOTONTACTHHEAX N0 TPH
Paza Ha EamIod poTongacTHHEE.

[Tocae goTerpadEpoOBaHHs COEKTPOE (OTONNACTHHKN NpoABAAIT,
MOWOT, QHECHDYOT, MTPOMEBAKT B OIPOTOYHOR BOLE H CYIDAT,

4 3.2, Tlpn dorosiesTpHYecKol  perHcTpaUEH  HDHHA BXOIHON
Wedn  goToniekTpEYyeckofl  ycramoskr  J@C-36 (MdC-44) 0,15—
20 MEM, CHCTEME OCECIIEHHA — ABYXAHHIOBAN,

PerucrphpywT no ABa cnekrpa OAHoA NOPUHH, [OAMOTOBASHHOHR
(cvenranaoh ¢ OydepHoll CMECEID) H3 OOHONH HABECKH WexoHON npo-
Onl OKHCH (HAH oxkHCAeHHOR Dpolel MeTaana).

2. OBPABOTKA PE3¥JALTATOB

5.1. PoTongacTuHER DOTOMETpHpYIOT Ha MHEEpodoTroMerpe. Ha
RKa#IA0H COSRTPOrfaMMe HIMEPHIOT NOYEPHEHHA aNaAHTHUSCKHX JHHHA
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W AHHUA cpaBHeHHA, BRENECAAIOT PasHoOCTL nouepreddf [AS), HAXOIAT
Ccpendce ApHpMETHYSCKOe IHAYEHHE AS A48 TPEX CRexKTPOrPAMM, NO-
Jydenwx oT oamoro cbpasua. adws BoaH anaalTHYECKHX JAHREA B
JHHHA CpaBHeHHS vHasaHel B Tadma. 2.

2. Ha pexoge GOTOIACKTPHUCCKOR YCTaHOBKH (Tadno UHGPORD-
Fo BOABTMETRE HAH AenTa UHQPONeNaTAWULEre YCTpofAcTBa) Doay4a-
T nokasanws (&), NponopuHOHAALHEHEE JACTAPHGMY OTHOCHTLARHOH
HHTEHCHBHOCTH AHANHTHYECKOW JHHHH H AHHHH cpaBHeHHn (Tadna. 2).

Taboaua 2

| Ilanus =onme, HM
- - =35 !  HuTepea® cupexeane-
u"ul..":]éf::':tut EHAINT e | AHHMIE E'I-.l’:::':‘::l-ll:-:l Moi wastoeall Ao
|: KO8 AEMERL ' SEIDHESILH MRS EH.
Boxedpam 037 423,25 Cyphada 1-10—4—3 - 10-2
Gr | B |oE | Es
400,587 " YpLMA : +— -
Motk 24, TH 323,25 Y pnME Ioig——%-10-*
iaee | dara e | Cyben b 1943 102
S24,75* 1 A v CVpLiza S I I
MoanGaer 390, 240 323,25 Lypuea I 10-4—3 - 12
31940 323 25 ; Cypuma I P 10—4—3 - I-III—Ij
JHD.BE 323,25 | Cyprma I S 1—! - 101
319 40" 2878 * | Cypuua - -t -t B0
| 380,30 247 .8 1 Cypusa 110 4— - 10 !
Kaauumf A0, 85 L 399,34 | Gapuil |- 104 -3 13-7
4722 7= 3936 * | Bapmi | - 10—4—] - 10} 2
KobranT 345 35 323 26 CEOLMA L= 3. 103
340,51 305 25 CypnMa 1-10-3 - -30-
" 3=_E|5.35“' _EB_]",E! " ﬂ:.]-'|:||-.l.|a 110 "'—! ' II:!"L
Hartpah FHE 30 323,25 + CypEMa | R - R L
330,23 P LT E 110 #=2—] - 10—t
[0 | 2ETR v Cypoua N I B B I R
o= ' BET R © Cypesa 1 1gt—] - 1

* JIEHAH, HCOOABIYEMLE OPH OTOINCHTPHYCCKROR PErHCTPAIHE,

5.3, das xamaofi onpeleasensol NPHMECH CTPORT FPajyHPpOBOYH R
rpafgmn: (o oCH A0CUHOC DTHRJABAMBAKT IHAUCHHE 1gf.', rae O — gac-
COBEAE JCAE -I'!l!ET:I-F;_.I'I__-F'F!-iI'.'h'I'IZJﬁ F!']Jlll'l'!l.-"l'.'l-l H 'l'.'_'li"., g o2EH ﬂpﬂHHET OTKI8 Ik~

BAMIT VOpeaHeHiL S THAYCHHS aHafiTHIeckore curiHaaa (AS van R)
coprveeteTEyuex OO, IMTo stasm rpadaxam o YCpeIHeHHBIM 3HAUSHN-
M AHAAHTHHECKOrD CHIHAAA, NOJVIEHHLIM 10 CNeKTPaM npod, Haxo-
AAT AHAUSHMA MACcCOBHX Jonel onpeielseMblX NpHMeccid 5 aHaNHIH-
pyeMux npodax.

53.1. 1Tpn doTorpadugeckof peracTpallid CNeKTpa 33 pe3y.asTar
OLHOMD W3 NapadieibHbX onpele]edHdll NpHHHMAKT CPeinee pesyih-
TATOR, MOAYIEHHEX Ha OBV GOTONMACTHHEAX, KamAHR  H3 KOTODHX
HBEAACTCH CPLIHHM TPEeX CNexTporpamMM.
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532 llpn doTosAexTpHuecKofd pPerHCTPALUHR CNeKTpa 3a peaydin-
Tat OIHOTO M3 [APSANEALHBX OGPEeleAcHUH DPHHHMAKT cpeaHes po-
3V.ILTATOE HAMEpPEHHA BHANHTHYECKHX CHTHAAOGR ABYX CHExTpLE.

5.4, [lonyckaeTed nNpoROAHTL ofpaloTKy adafHTHYeCKHX CHCHAJAOB
c nowollpln FBM «HMeokpa-1256s wnn avanoruynof  no nporpaMmMas,
VIQOPAACHHNM E Y TEHOBJIEHHOM NOPAISKLE.

5.5. AGcoloTHEe IHAUSHHHE PRIHOCTER JABYX peayakTaToBR napsat-
JAEIBHEX ONpelededdfl (Noaszateds CAOZHMOCTH] # ABYX pe3yabTa-
Tor AHAML.1208 (MOKAZaTENL BOCAPOHIBOAHMOCTH). YHCACHHO paBHHE
Mmexiiy cobol, ¢ pepoatHocteid P =000, 1oaMAE He nperbliUars aHa-
yeHRIl A0NVCKaeMuX DACXDEIeHmd, NpuBeledntx 8 Talda. 3

Tadamua 3

!' ﬂ_q_lll'r'{j e I'II'."':EHEIIJ?H,]EIIHE'.

o —— P B

LA

B
=]
t

Onpeleifesiill §EeMERT = | I v I_I!|||-| CIHER T
! |,|;uﬁ||rihu|| eI i"ﬂg;:;:" ::-_,"_,"
©EOWM aHBAne | -
|
Haexpai A LO—* I T IO | 4 o=
T LU | 7104 | 4- B0
P« §0-7 | I R | 410 #
1 e ; o101 A T 1 B
Bocuhpam, waawawil, wobaner, sems | 1 100*% 5 16 ° S
Mo G | 10— .04 | 4-10-
| L 510 | 4109
hanuuwi, Mele 3wz L4103 | |- 102
Bosndpas, wofanst, moandies 1 le- | 3 - 1% y 410

TooyCHARMEE PACKORUICHHA LTA MPOMERYTOHHHX IHAGEHHA mac-
cakr o lwiell PRCCYHTHEBAIOT METOAOM JAHHEHHOH HHTEDPNOJIRIHH,

vl Jom cKaeTER NpHMEHEHHe IpYrHx MeTOLHK aHaaHza, no Mer-
POACTAYECKHM XAPAKTEPHCTHHRAM HE YOTYHOAKMILAM  NpHBeICHHLDIM B
CTaHI1apTe.



C. 7 MOCT 18904 8—89

-

HHPOPMAILHOHHBE JAHHBIE

. PASPABOTAH H BHECEH MrauncrepcTeoM oBeTHol MeTaaayp-

raw CCCP
HCITOJMITHHTEH

M. B. Baagwmupoea, H. A. Apaxeawsn, b. M. dobGemna,
F. &, Magapoea, A. C, Tepexoea

¥TBEPXJEH H BBEILOEH B HOEHACTBHE MNocranoBacHHeM
Nocynapcreensore Kesmurera CCCP no craapapras ot 20.03.8%
MNe 563

B3AMEH rocCrt 18%04.7—73, 'OCT 18904.8—73
CCBIJIOYHBIE HOPMATHBHO-TEXHHYECKHE HOK¥MEH-
Thi

Difigagaseune HT, Ha Eonopei i

IO CCRIAKA Hosep pasaieas, ByAKTE

rocT 4142—77 |
FOCT 4145-=T4 i
roCT 4168—80 |
I OCT 421077
roCT 4233—77 |
rOCT 4467—79 i
FOCT 596267
MOCT 16539—79
1 OCT 18300—57
rOcT 18904.0—89 !
1'0OCT 18904 .6—389 '
rOCT 21241—77 |
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