YAK 669.294.001.4 : 006.354 I'pynna B59
FTOCYODAPCTBEHHDBHA CTAHIOAPT COIO3A CCP

TAHTAJI H ETO OKHCH
PoToOMETPUYECKHIA METOR onpepeneHns MoanGnexa roCcT

1 BoabbpaMa 18904.1—89

Tantalum and its oxide. Photometrical method for
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HecoGmogenne cranpapra npecieayercs o 3akoHy

Hacrosmuii cranpapr ycraHaBiauBaer (OTOMETPHUYECKHH MeTOH
OnpeleNieHHsT MacCOBHIX JjoJel moaubaeHa u Boabdppama (ot 0,004
1o 0,04 % xaxaoro) B TaHTaJje M €ro OKHCH.

MeTo1 OCHOBaH Ha NOCJELOBATENLHON 3KCTPAKUHH aMHJIALETATOM
HJH XJOPC(HOPMOM OKpallleHHBIX KOMRJIEKCHBIX COeAMHEHHH MOJHGAe-
Ha HJIM BOJb(pPamMa C KHTHOJOM H3 PasHBIX AJHKBOTHHIX 4acTelf pact-
BOpa ¢ MOCJEAYIOUIHM H3MeDeHHeM ONTHUECKOH IJIOTHOCTH 3KCTPakK-

TOB.

1. OBHIHE TPEBOBAHHA

1.1. O6mue Tpe6oBaHHA K METOAY aHanau3a W TpeGoBaHUsI Gesonac-
HoctH —no T'OCT 18904.0 ¢ nomosiHeHHeM: 3a pe3yJabTaT aHaJju3a
IPUHHUMEKT CpelilHee apHdMeTHUECKOe TpeX NapaJjiiesbHBIX Onpeelie-
HHH, KaX</l0e U3 KOTOPHIX BBHINOJIHAIOT H3 OTAEJAbHOH HABECKH.

2. AMIMAPATYPA, PEAKTHBbBI H PACTBOPDLI

®orosnexkTpokosopuMerp PI3K-56 Hau aHasoOrHYHBIA.
[leur MydennbHast,

[InuTka anekTpUUeCcKasl.

Turau HukKeseBbe.

Bopouku aenHTenbHble BMeCTHMOCTBIO 50—75 cMs.
Koa6el mepHbie BMectuMocThio 100 1 1000 cm8.
Ko/a6b KOHHUeCKHe BMeCTHMOCTbIO 100 cm3.

IMunerku BMmectumocteio 1,5 u 10 cmB.
Mukpo6iopeTka BMECTHMOCTBIO 5 cM3.

Uspanue odunnanbhoe [lepeneuaTka Bocrpemeha
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TOCT 18904.1—89 C. 2

CTakaHsl XUMHUYECKHe CTekJsiHHble BMecTHMOCThio H0—100 cm3.

Becwl aHajguTHYeCcKuUe.

Crynka u necTHK hapgopoBbie.

Ammuak sogunit no FOCT 37580.

Amnaauerar.

Ammonnit moaubgenosokucawii no F'OCT 3765, x. u.

Bogopoaa nepekucs no I'OCT 10929, pacTtBop ¢ MaccoBOH KOHUEHT-
paunei 150 r/ams.

Bonbdpam meTasmHuecKHi.

Bomwdpam (V1) oknuce.

Kucaora coaaunas rro TOCT 3118,

Moaubren mMerananyecxuil.

Harpusi ruapookuc, no T'OCT 4328 u pacTBOp ¢ MaccoBOH KOH-
uentpauuet 100 r/ams.

Crupr sTus0BHA pekTudukoBannblii no TOCT 18300 mam cnupr
3THAOBBIH TexHHyecKuit (ruaponususiit) nmo T'OCT 17299, sucweid
OUHCTKH,

Turan Meraanudeckui.

ARaopodopm (TPHUXJIOPMETAH).

LiuK-qutioa (3,4-ZHMEPKanToOTONYOAa UHHKOBAS COJb).

CycneH3sus UUHK-AHTHOJIA: HaBecky maccod 0,1 r UHHK-LUTHOJA
CMaulBalOT CHUPTOM, pacTupaioT B (apdopoBoll cTynke, n00aBASIOT
25 cM® cnupTa, Nepej NPUMEHEHHEM CYCHEeH3HIO B36aJTBIBAIOT.

PacTBOp  TuTaHa  TPHXJAOPHAA C MAacCOBOH  KOHIEHTpalHeH
150 r/am?®: HaBecky maccoi 0,5 r THTaHa METaJJHYECKOTO MOMELaloT
B CT2KaH BMeCTHMOCTBIO 25—50 cm?, noGasasior 10 ¢M3 cosHON KHZ-
JIOTBI, HAKPBIBAIOT YaCOBLIM CTEKJAOM H PAaCTBOPAIT UPH HArPeBaAHUU
Ha 1nautke, J00aBasfs COASHY:0 KHCAOTY [0 HOCTOSIHHOTO 00beMa

(10 cm?®); pacTeOp XPaHHT B TEMHOH CKJSHKe ¢ nputeprofi npoOxoi
He CoJiee Tpex CYTOK.

CrangapTHeifi pacTBop Boae(pama, copepxkaumuéi 0,1 mMr Boasbdpa-
Ma B | ¢M? rOTOBAT OZHHM H3 ABYX COCOGOB.

[lepamil cnoco6: HaBecky BoJb(pama maccoit 0,1 T nomemaioT B
CTakad BMmecTuMOCToiO 200 cm®, npuausawt 5—10 cm?® Bozw, 20—
25 cM® mePeKuCH BONOPOAA H HATPEBAICT /10 PACTBOPEHHS HABECKH,
NePHOAHYECKH INOMeINuBast. 3aTeM OCTOPOXKHO, NO KamnasM, A06aBis-
0T 2 cM? aMMHaKa H CHOBa MOJOTPeBAIOT 0 00eClBEYHBAHHS PACTBO-
pa. ITocae oxnaxkieHus pacTBOpP ITEPEBOASIT B MEPHYIO KOJGY BMeCTH-
MOCTBIO | AM®, IOBOIAT BOACH J0 METKH H NEPEeMEeIUUBaloT.

Bropo#i crnoco6: maBecky oxucn Bosibdpama maccoit 0,1261 r, mpo-
KaneHHno#t jio nocrostuuoil maccel npn 690—700°C, nomemwanoT B cra-
KaH pvectiiMocThio 100 cm®, pactsopsior B 20—25 c¢Mm?3 pacTBopa rua-
POOKICH HATPHS, MEPEBOJAT B MEPHVIO KOJAOY BMECTHMOCThIO 1 am?,
A0ROISIT BOAOH KO METKH H NepPeMellHBaloT.
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C. 3 TOCT 18904.1—89

PactBop poabdpaMa, coiepxawmuii 0,01 mMr Boasppama B 1 cm®
(paGouuii), roTOBAT B JeHb ynoTpebaeHus pasOaBieHHeM CTaHAapTHO-
ro pacreopa Bojo# B 10 pas.

CranjgapTHHR pacTBop MoJaHOAeHa, comepxamui 0,1 mr Moaubue-
Ha B 1 cM® rOTOBSIT OAHHUM H3 JBYX CIOCOGOB.

ITepBuiii cnoco6: HaBecky MoJau6aesa maccod 0,1 r nmoMemawoor B
cTakaH BMeCTHMOCTBI0 100 cM3, pacTBopsIOT B S cM® pacTBOpa mepe-
KHCH BOIOpPOAa, A0GaBJSIOT H3OBLITOK aMMHaKa, PACTBOP KHIATAT A0
obecuBeuHBaHHs H yIaJieHHs nepekHcH Bojopoxa. Ilocie oxaaxaeHust
pPacTBOp NePeBOASIT B MEPHyI0 KOJOy BMECTHMOCTbIO 1 am®, LOBOASAT
BOJOH 10 METKH H IlepeMeIIHBAalOT.

BTopoii crnoco6: HaBecKy MOJNHGIEHOBOKHCJIOFO aMMOHHS Maccoi
1,840 r pacTBOPSIOT B BOAe, MNEPEBOAST B MEPHYIO KOJOy BMeCTH-
MOCTbi0 1 M3, 1OBOAAT BOLOH AC METKH H IIeDPeMelIHBAIoT.

Pacteop moaubuena, comepxamuit 0,01 mMr monubaena B 1 cm?
(pa6ouuii), roToBsiT B AcHb ynoTpebJeHHs pasGaBiieHHeM CTaHLaPTHO-
ro pactsopa Bojoi B 10 pas.

3. IPOBENEHHE AHAJIHU3A

3.1. Hapecky raHTana uau ero OKHcH Maccoii 0,3—0,5 r (npw
MaccoBoii moje Moaubaesa mo 0,029% — naBecka 0,5 r) DOMelLaOT B
HUKeJIeBHIH THTe/b, B KOTOPOM NPEeABAPHUTEJNbHO PaclJaBjieH Ha MJAHT-
Ke | T THAPOOKHCH HATPHsA, A00aBASAIOT 3 T THAPOOKHUCH HATPHA, NO-
MEINa0T TUreJdb B XOJOILHYIO MYQeJbHYI nedb, JOBOAAT TeMuepaTtypy
10 800—850°C H cnaaBAsIoOT JO [OJAYYeHHs OJHOPOAHOTO mJjaBa. TH-
rejb ¢ IJaBOM OXJaX[aloT, mias obpabareizalor 60 cM® oA npH
KHIISIYE€HHH.

ITocsie oxJaxKJieHHs PACTBOP ¢ CCAaAKOM NeDEBOAAT B MEPHYI0 KOJ-
Oy Bmectumoctbio 100 cm?, pa3dapiasioT BOJOH O METKH, TIHATEJbHO
nepeMeNInBalOT ¥ OCTABJASIOT [0 OTCTaHBaHMA ocajKa. B aBa crakaHa
BMecTHMOCTRIO  50—70 cxm® nomemator no 10—15 cm®  npo3pavyHoro
pacTBopa, npHu HEOGXOAMMOCTH AOGaBJSIOT BCAY A0 15 cM?, npuansa-
10T 110 15 ¢M® CONSHOA KHCJAOTH U NEpeMelHBAIOT.

3.1.1. Hdas ompezneneHuss MonubieHa B OJMH K3 CTAKaHOB IDHJH-
BaloT 2 cM® CYCHEeH3WH UHMHK-IHTHOJIa W OCTaBJAIOT HA 15 MHuH, H3pen-
Ka nepemeluuBad. PacTBop mepeBoAAT B ACAHTENLHYIO BODOHKY BMec-
THMOCTBIO 50 cM?3, MPUJAHBAIOT TOYHO 5 cM® aMuJaauerata HJIH XJ0PO-
dopma, B36aaTHBalT | MHH; IOCKEe pacClIOeHHsd BOAHYIO (asy orépa-
CHIBAIOT, 3KCTPAKT MEPEBOMSAT B CYXYI KIOBETy € TOJMIIHHON cjost 3-—
10 MM (KIOBEeTy C TOJIIMHOHA €J10st 3—5 MM HCIOJIb3YIOT, €CJIH Macca
moauGaena 6ojiee 14 MKT), HAKPBIBAIOT ¢e KPHIUKOH H  OCTaBJSAIOT
CTOSITB /O HCUE3HOBEHHS Iy3LIPHKOB.

3.1.2. Nus onpenenenus BoasdpamMa B APYyrod crakad no6aBJisiorT
10 kaneap pacTBopa TPHXJOPHAA THTaHa (NOsIBJeHHe (DHOJNETOBOH
okpackH). Ilpu wanuuuu mogubiena npubasasgioT 1,5 cM® cBexenpH-
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TOCT 18904.1—89 C. 4

TOTOBJICHHOrO TPHXJOPHAA THTaHa, OCTaBJAIOT Ha 10 MMH, nepeMemy-
BafA, W HarpesaloTr 10 KuIeHHs. PacTBop caerka 0x/a)AaiofT, NPHJIH-
BalT 1 cM® CyCleH3HH UHHK-IHTHOJNIA UM NePEBOAAT B LHJHHAD BMeC-
THMOCTBI0 D0—70 cM?® cO cTekasHHON npobGkofl. Lluauuap nomemawoT
B CTaKaH ¢ KHIfeH Boxok Ha 5—7 MHH. 3aTeM PacTBOP OXJaXAAIoOT,
nepeBOJST B NEJHTEJILHYID BOPOHKY BMecTHMOCTbIO 50 cM?3, nmpuaHBa-
0T B3 MHUKPOGIOPeTKH WM MUNeTKOH ¢ mopluHeMm 5 cM3 aMHjaunerara
nan xaopocdopma u B3baateiBator | MuH. Hocne paccioenusa BOLHYIO
¢dazy orbpachiBalOT, SKCTPAKT NEPEBOAAT B CYXYIC KIOBETy C TOJIINH-
HO¥ ciosi 5—10 MM (KiOBeTy ¢ TOMIIMHOH ¢JI0sl 5 CM NPHMEHSIOT, €C-
Jau macca BoJab(ppama Gosiee 24 MKr), HAKPHIBAOT KPHIUKOH ¥ OCTaB-
JAIOT CTOSTb A0 HCYE3HOBEHHS NY3BIPLKOB (0K0JO 1 MHUH).

3.1.3. OnTHYeCKy0 IJOTHOCTb SKCTPAKTOB H3MepAIT Ha ¢oTo-
3JIeKTPOKOJIOpHMeTpe npH AJHEe BoJHH 630 HM. B xauecTBe pacrtBopa
CpaBHEHH: NpHMeHAIOT BoAy. ONHOBPEMEHHO 4Yepe3 BeCh XOJ aHaAn3a
IPOBOIAT KOHTPOJABHBEIH onbiT. OnTHYeCKas NJIOTHOCTh PACTBOPAa KOHT-
POJIBHOTO OIbITA HE JOMKHA npepblaTh 3Hauedus 0,01. Maccy Monug-
AeHa ¥ BOJbdpPaMa HaxOAAT 1O IPAafyHPOBOYHHM rpadukam.

3.2, [locTpoenue rpadydpoOBOYHHEX IrpadukoB

3.2.1. Ilodeoroska pacrsopos das onpedesenus mosubdena

B crakanw pmectumocTbio 50 cm?® BBoaar 0,3; 0,5; 0,7; 0,9; 1,0;
1,5; 2,0; 2,5; 3,0 cm® pabodero pactBopa MoJuGIeHa, NPHAHBAIOT BO-
Ay po 15 cm?®, no 15 cM® COMAHOH KUCJIOTH H NMepeMelinBawT. [anee
onpejenenyue nposoasar no nm. 3.1.1, 3.1.3.

3.2.2. Ilodeoroska pacreopos dan onpedesenus 80Lbppana

B crakanws BMecruMocThio 50 cm® Beoast 0,3; 0,5; 0,7; 1,0; 1,5;
2,0; 3,0; 4,0; 5,0 cm?® paGouero pacTsopa BOJAb(ppaMa, NPHIUBAIT BO-
ay 1o 15 cm®, no 15 cm? coasinoft xucaotsl. Ilocse 1oBaBjeHHS KakK-
JOTO pEeakTHBA KamAblH PacTBOpP TINATEIbHO NepeMelmnsaior. [lagee
onpelenenne nporoxar 1o nm. 3.1.2 u 3.1.3.

3.2.3. Ilo m3MepeHHBIM 3HAYeHHMSIM ONTHUECKOH IJIOTHOCTH KaMJ0-
ro U3 PacTBOPOB CPABHEHHs [ COOTBETCTBYIONIMM 3HAYCHHSM MAaCCHE

MosubleHa MM ROJGbPaMa CTPOAT TPALYHPOBOUHBIE TPadUKH OIHO-
BpeMeHHO ¢ NPOBe/CHHEM aHajiu3a Ccepuu npof.

4. ObPABOTKA PE3VYJALBTATOR

4.1. Maccosyio nomo moauGaena uanm BoJbppama B NPOLEHTAX
(X) swuucasior no dopmy.ae

yo.m V- 100

myVy

rae m — macca mMoaubaesa (Boandpama), HalifenHas
POBOYHOMY TrpatuKy, MT;
V — of8reM MepHOH K0J0H, cM3;

no rpanyi-

o%



C. 5 TOCT 18904.1—89

My — Macca HaBCCKH aHAJHU3HpyeMOH NnpoGH, MT;
V|, — obbeM aJHKBOTHOH yacTH pacTBOpa, cMP.

42. A6con0oTHOE 3HAUYEHHe DA3HOCTH HaubGOJbLIEr0 U HauMeHb-
mero pe3yJbTAaTOB MapaJijebHblX ONPefe/ieHUH, a TakXe a0COJIOTHOe
3HayeHHe PasHOCTH JABYX Pe3yJbTaTOB aHaJH3a C BEPOATHOCTLIO
P=0,95 He NOJXHO NPEBHIATL 3HAYEHHUS JONYyCKAaeMBIX Ppacxoxie-
Hufi, yKa3aHHBX B Tabauue.

MaccoBast foast MoauGaeHa ’
N (Bonb%bpaMa), [ s JonyckaeMoe pacxoxiedne, %

0,004 0,001
0,01 0,002
0,02 0,003
0,04 0.005

4.3. [lonyckaercss npuMeHeHHe APYTHX METOAHK aHa/u3a, MO MeT-
POJIOTHYECKHM XapaKTePHCTHKaM He YCTynaloll¥M DPHBEJeHHbIM B

cTanjapre.
4.4. Tlpu BO3HUKHOBEHHH Da3HOIJIACHH NPH onpejesieHHH MoJHO1e-

Ha u BOJb(paMa OPHMEHAT (POTOMETPHYECKHH MeTO] aHaJsu3a.
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