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TOCYJAPCTBEHHBIN CTAHAAPT POCCHUIICKON ®EIEPALIUU

CILTTABbBI XAPOITPOYHBIE, KOPPO3MOHHOCTOUKMHE,
NMPELHM3NOHHBIE HA OCHOBE HUKEJIA

MeToap! onpeaeeHHs THTaHA

Nickel based fire-resistant, corrosion-resistant, precision alloys.
Methods for titanium determination

Hara sBegennsa 1997 —07—01
1 OBJIACTh NIPMUMEHEHHUA

Hacroawmit crannapr yctanaBnnsaeT GOTOMETPUYECKUI METO OIIpe-
JCNCHHUS TUTAHA B XAapOIPOYHBIX, KOPPOIUOHHOCTOMKUX U TPELIU3UOH-
HbIX CIJIaBax HA OCHOBE HHKEJS [IpU MAcCoBOM aone tutaHa ot 0,15 o
3,0 %. '

HormyckaeTcs onpeneneHne TUTaHa CEKTPOPOTOMETPUYECKUM METO-
IIOM M0 MeTonHKe MexXayHaponHoro ctangapra MCO 11433, npuseneH-
HOH B NMPUWIOXEHUHU A.

2 HOPMATHBHBIE CCBLIKHN

B HacrosieM cTaHmapTe UCMONb30BAHBI CCHUTKH HA CIIENYIOIIME CTAH -
AAPTHI: |

I'OCT 3118—77 Kucnora consuadg. TexHUUECKHE YCIOBUS

TOCT 3765—78 AmMonuii MonubaeHoBokucaniil. TexHuueckue yc-
JIOBUSL

FOCT 4204—77 Kucnora cepHas. TeXHUYECKUE YCIOBUSI

I'OCT 4461—77 Kucnora azorHas. TexHHuecKHe yCIOBUS

FOCT 5817—77 Kucinora suHHas. TexHudeckue ycaoBus

I'OCT 6552—80 Kucnora oprodocdopHas. TexHUUECKHE YCAOBUS

I'OCT 717276 Kanuit nupocepHOKUCLINA. TexHUYECKHE YCAOBUS

IF'OCT 11125—84 Kwucnora azoTHasi 0oco60ii yuctoTsl. TexHUYeCKue
YCJIOBUSI

H3nanne opuunaibHoe



[OCT 14261—77 Kucnota consiHasi oco60i YHUCTOTHI. TexHUYecKue
yCJI0BUS

F'OCT 14262—78 Kucnora cepHass ocoboif yuctorbl. TexHUYEecKHE
yCJIOBUS

F'OCT 19807—91 TutaH W criaBbl THUTaHOBbiE AeopMHUpYyeMbIeE.
Mapku

TOCT 28473—90 Yyryu, crans, ¢peppocniabsl, XpoM, MapraHel Me-
tasutnyeckue. O6umMe TpeboBaHUS K METOAAM aHaau3a

3 OBIIUE TPEBOBAHMA

3.1 O6uume TpeboBaHusg Kk Metogam aHanu3a — o NOCT 28473,

4 ®OTOMETPUYECKUIN METOJI ONIPEJEJNEHNS TUTAHA
(0,15--3,0 %)

4] CyumHocts MeToOaa

Mertoa ocHOBaH Ha 06pa30BaHMM OKPAILIEHHOIO B XEJIThIA 1LIBET KOM-
IUTEKCHOTO COeAMHE HUSI TUTAHA C AMAHTUTUPHIMETAHOM B Cpelle XJA0pUC-
TOBOJOPOAHON KUCJIOTHI U K3MEPEHUM ONTUYECKON TUIOTHOCTH PAaCTBOPA
IpU IJTMHE BOJHbI 395 HM.

XKeneso (I11) u sanaanit (V) BoccTaHaBAMBAIOT aCKOPOUHOBOU KHUCIIO-
TOH. ,

BonbsdpaMm u HMOOHIN MacKUpPYIOT COOTBETCTBEHHO opTodocdopHoli 1
BUHHOM KUCIOTaAMH.

42 AnmnapatTypa U peaKTHBHBI

CrnektpodoToMeTp WIHN (HOTOINEKTPOKOJIOPUMETD, NO3BOJISIOLLME TPO-
BOJUTh W3MEPEHMSI CBETOTIOTJIOLIEHUS pACTBOpa NMpPH IUIKHE BONHBI 390 HM.

Kucnora xnopucropopoponnHas ne OCT 3118 unu I'OCT 14261,
pacteop 1:1, 1:9, 1:100.

Kucnora azorHas no N'OCT 4461 unu TOCT 11125,

Kucnora cepras no 'OCT 4204 wiu TOCT 14262, paz6apnentad 1:1,
1:2, 1:5.

Kucnora oprogocdophas no F'OCT 6552.

Kucnora BuHHas no MOCT 5817, pacTsop MaccoBoi KOHLEHTpaLUU
200 r/am3.

Kucnorta ackopdunosasi no 'OCT 5817, pacTBop MaccoBOH KOHILIEHT-
pauuy 40 r/am3, roToBST B A€Hb NPUMEHEHHA.

JIMaHTUNUPHIIMETAH, PacTBOP MAcCOBOIt KOHIIeHTpauuy 40 r/am3.

4 r IMAaHTUNIUPUIMETaHa pacTBopsiioT B 100 cm3 Xﬂopucmnonoponnon
KUCJIOThI, pa3basneHHoit 1:6.
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CranpgapTHblit pacTBop tdtaHa: 0,1 r MeTtalaMyeckoro TUTaHa I1OMe-
LAIOT B CTAKAH BMecTUMOcTbio 250—300 cm3, npunueator 50 cm3 cepHoit
kuciaorel (1:2) ¥ pacrBOpsiOT NpH HarpeBaHuM. 3aTeM npubaBiIfgIOT M0
KarisiM a3oTHYIO KMCJIOTY 10 o0ecLIBEYUBAHUS pacTBOpa U BHITIAPUBAIOT
O TIOSIBJEHHUS] TYCTbIX MMApoOB CEPHOU KHUCAOTBI. PacTBop oxJaxnaamorT.
OCTOpOXHO OOMBIBAIOT CTEHKHM CTaKaHa BOAOW M BHOBB BBIITAPUBAIOT 10O
nosiBieHUs napoB cepHol KucaoTtsl. [locne oxnaxaeHUs: pacTBop Iepe-
JIMBAIOT B MEPHYIO KONOY BMECTMMOCTBIO | AM3, JOMMBAIOT IO METKM
cepHolt kucnotoi (1:5) U nepeMeilinBaIOT.

1 cM3 pacTteopa conepxut 0,0001 r THTaHa.

Kanuit nupocepHokucaniit mo TOCT 7172,

AMMoHUIT MonubaeHoBokucablit mo F'OCT 3765, pacreop: 1,8402 r
MOJIMOIEHOBOKHUCIOTO AMMOHHMS TIOMEIUAIOT B CTaKaH BMECTUMOCTBIO
300 cM3 M pacrsopsiioT B Bode npu HarpeBaHuu. [locie oxnaxmeHus
PACTBOP MEPEHOCAT B MEPHYIO KON6Y BMECTUMOCTBIO | AM3, NoMuBaIoT 1o
METKM BOAOH U MepeMetlinBaloT.

1 cm3 pactBopa conepxut 0,001 r Monnbaena.

43 [IpoBeneHne aHanu3a

4.3.1 [lpuzomosaernue ucnsimyemozo pacmeopa 0AA CNAQ608, He codep-
HCAWUX 80ABPPaM u Huobul

Hagpecxy 0,1 r noMelaiotr B ctakaH BMedtumocthio 100—150 cm3,
npubarnsioT 20 cM3 XTOPHCTOBOJOPOAHOM KUCIOTHE, 5 cM? a30THOM KHc-
JIOTBI ¥ PacTBOPSIIOT NpH Harpesanuu. I1pubapnsior 15 cm3 cepHoit Kuc-
Jotbl (1:1), BLINApUBAIOT pacTBOp A0 MApOB CEPHOM KHCJIOTBI U
oxnaxnaior. [Tpubasasior 20 cM3 x10pHcTOBOAOPOAHOM KHMCIOTHI (1:9) M
pPacTBOPSIIOT COMM MPU HAarpeBaHHHU.

4.3.2 [Ipuzomoeaenue ucnsimyemozo pacmeopa 0aa cnaAagos, cooepica-
wux gonepam u Huobuil

Hapecky npoOni 0,1 r noMewiaior B crakaH BMecTUMocTbio 100—
150 cm3 u pactBopsiloT npu HarpeBaHuM B 30 cM3 XJIOPHCTOBOLOPOIHOM
KHCI0ThI, 15 cM3 cepHoit kucnotsl (1:1) u 3 cM3 opTodocdopHoii kucro-
th1. [IpubaBnsior 5—7 cM3 a30THOI KUCMOTHI M BHINAPUBAIOT OO MApOB
cepHoit KucaoThl. CTakaH ¢ pacTBOPOM OXJIAXIAIOT, NPHIMBAOT 15 cM3
pacTBOpa BUHHO{ KucaoTsl, 20 cM3 xopucToBOROpOAHOH K1CTOThI (1:9)
U PACTBOPSIOT COJMU NpPU HarpeBaHUH.

4.3.3 IIpn Hanny¥Mu HEPACTBOPUMOTO OCaNKa pacTBOP, MOMYYEHHBIN
B cooTBeTCTBHM ¢ 4.3.1 unu 4.3.2, ouiabtpyior yepes GUILTP cpeaHei
IUTIOTHOCTHU («OeJiast JIeHTa»), NPOMBIBAIOT PUNLTP. ABA pa3a XJIOPUCTOBO-
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JopoaHor kuciaoTod (1:100) 4 3ateM BogoH. PUNBTPAT COXPAHAIOT (OC-
HOBHO# puabTpaT). DUNBTP C 0CATKOM ITOMEIIAIOT B IIATUHOBBIA TUTEb,
BLICYLLUIMBAIOT, 030JA10T, NpokanuBaoT npy 600—700 °C u cruiapjasiioT ¢
1 r nupocepHOKUCHOro Kanus. TUreab oxJdaxaaioT, MOMEIIAIOT B CTaKaH
BMeCTHMOCThIO 150 cM3 1 pacTBopsiioT rias npu HarpeBanuu B 20—30 cm3
XJopucTOBOAOpOAHOH KuchoTht (1:9).

Turens BEIHUMAIOT U OOMBIBAIOT XJIOPUCTOBOAOpOAHOM KHUcaoToit (1:9).

ITosyyeHHBI# pacTBOp NPUCOEAUHSAIOT K OCHOBHOMY (pUABTpATY.

4.3.4 Pazeumue okpacku

PacTtBop, nony4yeHHbIA B coOTBeTCTBUM ¢ 4.3.1, 4.3.2 unu 4.3.3, nepe-
JIUBAIOT B MEPHYIO KOGy BMeCTUMOCTbIO 200 cM3, JONUBAIOT 1O METKH
XJIOPUCTOBOAOPONHON KucaoToi (1:9) U nepeMeuInBaloT.

B nBe MepHble Konbbl BMecTUMocThio 100 cm3 kaxpas nomeruarct
AJIMKBOTHBIE YACTH pacTBOpA B COOTBETCTBUU C TabauueH 1.

Tabnuua |1
MaccoBast monst THTaHa, % AJIMKBOTHAsI YacTh pacTBOpa, M’
Ot 0,15 go 1,0 BxJa10Y. 20
Cs. 1,0 » 20 » 10
» 2,0 » 30 » 5 |

B kaxmyio xonby npubasiasitor no 5 cMm>3 pacTBopa acKopGHHOBOIA
KUCJIOTBI, PACTBOPBI MEPEMELIMBAIOT U OCTABJSIIOT CTOSTh 5—10 MUH.
JloGapnsior no 15 cM3 x1opuctoBosopontoit kucaotst (1:1) ¥ B ogHy U3
kon6 mpwiuBaoT 10 cM3 pactBopa AMaHTUNUpWIMeraHa. PacTBopsl B
Konbax JONUBAIOT 10 METKHM BOAOH, NMepeMeIlUBAIOT Y OCTABASIIOT CTOATD
40 MMH.

OnTN4ecKyio IUVIOTHOCTD MOJYYEHHKIX PACTBOPOB U3MEPSIOT Ha CIEK-
TpodoTOMETPE MPU MIMHE BOJHBI 395 HM B KiOBeTe C TOMILWUHOM cJiod
KUIKOCTH 1 ¢M UM Ha GOTOINEKTPOKOIOPUMETPE CO CBETO(MUIBTPOM,
MMEIOLIUM MAKCHMYM CBETOMNPOITYCKAHUS B UHTepBale AJMUH BoJH 390—
405 HM, BbIOMPpast KIOBETY TAKMM 00pa3oM, YTOOBI MOJYYUTDb ONITHMANBHOE
3HAYEHUE ONTUYECKOMH IMIOTHOCTH.

B xadecTBe pacTBopa CpaBHEHHs1 MCIIONB3YIOT AIMKBOTHYIO YacTh pac-
TBOpA, COAEPXKALLYIO BCE PEAKTUBBI, 3a UCKIIOYSHUEM JHAHTUTTUPUIMETAHA.

OIHOBpEMEHHO C MpOBEIeHUEM aHAIKU3a MPOBOAAT KOHTPOJIbHbI
ONBIT Ha 3arpsi3HeHUE PEaKTHBOB.

ConepxaHue TUTaHA HAXOMAT IO MPagyMpOBOYHOMY rpacduky.

44 [TocTpoeHUEe rpanydpoBodYyHoro rpadpuka

B mects cTakaHoB BMecTUMOCTbIO 100--150 cM3 Kaxnplit MpUAMBAIOT



aHaU3UPYEMBIH CIIAB COAEPXHUT MOAMOACH, B KaXAblH cTakaH npubas-
JISNIOT pacTBOp MonamubaaTa aMMOHHMS B KOJMUYECTBE, COOTBETCTBYIOLLEM
colepXaHUIo MonubaeHa B aHanmu3upyeMoMm criiaBe. CelbMOH cTakaH
CJYXHT JUIS NPOBEAEHUS] KOHTPOJIbHOIO OMbiTa. Jlajiee aHaIN3 NPOBOIAT,
Kak yKasaHo B 4.3. O6beM anukBoTHOM yacTu paseH 20 cm3. Tpu nsme-
PEHUM OITUYECKON NMAOTHOCTH B KAYECTBE PACTBOPA CPABHEHUS UCIIOJIb-
3YIOT PacTBOP KOHTPOJbHOTO onbiTa. CTposAT rpalydMpoBOYHBIM rpadHK
3aBUCMMOCTHY ONTUYECKOMN TUIOTHOCTH OT COAEPXKAaHUS TUTAaHA B Ipaidyu-
POBOUHBIX PacTBOpax. ‘

45 O0bpaborKa pe3ylbTaTOB

Maccoyio nonio TutaHa X, %, BbiUUCISIOT MO GopMyie

x=m) 60 (1
rame m; — Macca TUTAHA B aHUIM3UpyeMoil npobe, HalieHHas Nno rpa-
AyMpPOBOYHOMY rpacduky, r;
m; — Macca TUTaHa B KOHTPOJIbHOM OIbITe, HalAeHHAA 10 rpany-
UPOBOYHOMY rpaduky, T;
m —— Macca HAaBECKM CIUlaBa, COOTBETCTBYIOILASI &JIMKBOTHOM
~ 4acTH pacTBopa, T.

HopMbI TOYHOCTH U HOpPMATUBBI KOHTPOJISI MPUBEAEHBI B Tabaule 2.

Tabnuua?2

JlonyckaeMoe pacxoxaeHue, %
pesyib-
Morpeuw- cpiéz{{xnx ABYX Tpex a;ﬂ%za
Maccosast nons TutaHa, % | oc'e Pe- fg‘g ﬂ;:?_' napan- napan- | craHmapt-
3y/IbTaToB ’ NENBHbIX | NeNbHBIX | HOro o6-
aHanu3a A | TONHEH- onpe- onpe- pasla 1
HBIX B . y
paATUUHEIX chn(ci?uu nen;;mu g:{e:;g;
yc-
NOBHAX dk %3::; 5
Or 0,15 no 0,20 sxmon. | 0,02 0,03 0,02 0,03 0,01
Cs. 0,20 » 0,50 » 0,04 0,04 0,04 0,04 0,02
» 0,50 » 1,0 » 0,05 0,06 0,05 0,06 0,03
» 1,0 » 20 » 0,07 0,09 0,07 0,09 0,04
» 2,0 » 3,0 » 0,11 0,14 0,11 0,14 0,07
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MNCO 1143393

Hukenesble cuiaspl. OnpeneneHne copepaHus THTAHA.
CnexkrpodoromerpHtiecKHii MeTOll C THAHTHRNHPHIMETAHOM

A.1 Obnact, npumMeHeHns

HacTtosauuil cTaHaapT ycTaHaBIMBaeT CreKTPOMOTOMETPUYECKUI METOA Ofl-
peaeneHMs TUTaHa B MHTepBane oT 0,3 o 5,0 % (m/m) B HUKENEBBIX CILIaBax.
HdonyckaeTca pacrnpocTpaHeHMe 3Toro Meroda Ao HuxHed rpanuubl 0,05 %
THTaHa. |

Merton nomnyckaer onpeneseHHe TUTaHA B CMjiaBax, coAepXallux Boyibdpam
W/VIIM TaHTan.

A.2 HopMmaThnBHbBIe CCBLIKH

B HacToseM cTaHaapTe MCNOAb30BaHbI CChUIKM Ha CEAYIOLINME CTAHAAPThI:

[OCT 1770—74 Ilocyna MepHas nabopatopHasa crexisHHas. LIWnuHOphI,
MEH3YPKH, KOJ0bI, NpobupkH. TeXxHHYecKHUe YCIOBUSA

FOCT 7565—81 YyryH, cranb W criaBei. Metonbl orbopa npob ana XMMH-
YeCKOro aHaimsa '

IF'OCT 29169—91 JlaboparopHas creknsHHasa nocyaa. [Tunerku ¢ oaHoit MeTKoi

IFOCT 29251—91 JlabopatopHas cTekJsHHas nocyna. broperku. Yactb 1.
O6wue TpeGoBaHMA

A.3 CyumHoctn MeTOaA

HUcnwiTyeMylo npoOy pacTBOpsIIOT B XJIOPUCTOBOAOPOAHON M a30THOM KUC/IOTAX.

XJIOpPUCTOBOAOPOAHYIO M a30THYIO KMCJIOTHI YAAISIOT BBINAPUBAHHEM PACTBO-
pa 10 napos cepHoit KuciaoThel. O6pa3yloT KOMIUIEKCHOE COeIMHEHWE TUTaHa ¢
JUAHTUIIKPUIMETAHOM W HM3MepsioT abcopOLMIO MCNBITYEMOrO pacTBOpa MNpH
IUTAHE BOJHBI 390 HM.

A.4 PeaxkTnabl

B aHanuze MCcnonb3yiOT peakTHBbl AHAIWTHYECKOH CTENeHM YMCTOTHI, €C/IM He
OTOBOPEHO ApYroe, U AUCTWUIHPOBAHHYIO BOAY WIHM BOAY 3KBUBAJEHTHOMN YUCTOTHI.

XJ10pMCTOBOAOPONHASA KHCIOTA, pyg = 1,18 r/em3,

XJ10pHCTOBOAOPORHAS KMCNOTA, pag = 1,18 r/cm3, pacteop 1:1.

CepHast kucnora, p = 1,84 r/cm3, pa3bamierinas 1:1. MeieHHO M Npy NOCTOSIH-
HOM TepeMellnBaHuK gobannsor 100 cM3 cepHoit knenoTsl k 100 cM3 Boapl.

A30THas Kucnora, p = 1,41 r/em3.

AMMOHMS THAPOKCHUA, pacTBop p = 0,88 r/cm’.

AckopOuHoBas kycnora, pactsop: 20 r ackopbuuHosoit kucnotel (CgHgOg)
pacTBOPAIOT B Bojie, pasbasnsioT go 200 cM3 M nepeMemnBaioT.

Kanuit kucnwiit cepHokucnbiit (KHSOy).

IllaBeneBas xucnora, pacrBop: 10 r uwaseneBoit KMCNOTH ABYXBOOHOM
[(COOH),-2H,0] pacTBopsioT B Bone, pa3basnsior o 200 cM3 M nepeMelIMBaIoT.

AWaHTUNHUpUAMETAH, pacTBOp: 4 T [OMaHTUNMPWIMETaHa MOHOruyjapara
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HO KMCOTBI, pacTBop 1:1 pa3basnsior go 200 cM? u ncpcmemnsaw'r

Hatpuit xnopucrsliii, pacmop 117 r xnopricroro Harpus (NaCl) pacrsopsior
B Boje, paz6arnsior o 500 cM3 U nepemelnBaloT.

TutaH, ocHOBHOIT cTaHAapTHbIt pacteop (0,200 r/mm3): 0,739 r kanus-TuTa-
HUN okcanara ayxsoaHoro [K;TiO(C,04),-2H,0] pacTBOpsI10T B Bode, no6aBng-
o1 50 cM? pasbaBneHHOI CEpHOI KUCTOTHI H BbIMAPUBAIOT 10 NapoB. OxIaXIaoT
M pa30aBiasiOT Bonoii. [TepeHocsT XOnoAHbIH pacTBOp B MEPHYIO KOJI0Y BMECTH-
MocTbio 500 cM3, 1ORKBAIOT 4O METKM BOJOU M NEpeMEILINBAIOT.

TwuraH, CTal-ulapTHblH pactsop (25 cM/am3): 25,0 cm3 ocnosnoro CTaHJApPTHOTO
pAcTBOPA MEPEHOCAT B MEPHYIO Konby BMecTHMOocTbio 200 cM3, nobasasiior 20 cM3
pa36aBieHHONH cepHOI KMCNOThl. PaCcTBOp OX1aXOal0T, JOAWBAIOT 10 METKH BOJOM
M NepeMeLLNBaIOT. '

A.S Annaparypa

KoHHnueckue Konbbl BMecTHMOCTbIo 125 em3.

Mephble konbbl BMecTuMocTbio 50, 100, 200, 250 u 500 cM? no TOCT 1770.

[Munerka BMecTuMocTbio 5 cm3 o TOCT 29169.

Mukpobioperka BMecTMMOcTbio 10 cMm>, rpaiyvpoBaHHasi, ¢ O¢NEHUSAMM
0,02 cM3 mo TOCT 29251.

CnekTpoMeTp MOJIEKYNSIDHLIA a6copbLIMOHHBIN, NO3BOASIIOILMIA H3MEPSITD
abcopOumio npyu AnvHe BoAHb 390 HM.

A.6 Otbop u noaroToBka npob

A.6.1 OtGop M noaroroBxka nabopaTopHoi NpoObl AOMXHBI NPOBOIUTLCA MO
OOBLMHBIM COIIacCOBAHHBIM METOAMKAM WIH, B ciyvae pasHorsiacusi, no FOCT 7565.

A.6.2 JlaGopaTophas npoba sipnsercd HopManbHOH B ¢opMe dpesepHOl UIU
CBEPNWUIBHON CTPYXKH U He TpebyeT nanbHENIero npuroToRIeHu s.

A.6.3 Ecnu umeroTcs nono3petnst, 4ro nabopatopHas npoda 3arpszHeHa MacioM
WIN CMa3KoM B npouecce ¢pe3epoBaHUA WIH CBEP/IEHWA, OHA 10MKHA ObITh OUMILIEHA
NPOMBIBAHUEM B ALICTOHE BbICOKOK YHUCTOTbI M BLICYllIEHA Ha BO3AyXeE.

A.6.4 Ecnu naboparopHasi npoba colepXHUT YacTHLbl HIH KYCOYKH LIMPOKO
BapbUPYEMbIX pa3MepoB, UCNbITyeMas Npoba AoaxXHa ObiTh nonyqua DRENESHHUEM.

A.7 IlposeneHHe anaIn3a

A7l MlpuroToBrneHUEe UCNIHITYEMOTrOo pacTBOpa

A.7.1.1 Hasecka ucnwmyemoit npobet

Hagecky ucnbiTyeMoOi mpo6bl B3BEILUBAIOT ¢ TOYHOCTHIO 40 0,1 Mr B cooTBeT-
CTBUM ¢ Tabnuuei A.l.

Taénuua Al

OxunaeMoe cojepxaHue TuTaHa, %, (m/m) Macca npobul, 1
Or 0,3 no 3,0 sxaiovu. 0,19—-0,21
Cs. 30» 50 » 0,099—0,11

A.7.1.2 Pacmeopenue ucnbimyemoii Hagecku & Kuciome

UcnbiTyemyio HaBecKy NMOMELLAIOT B KOHUUECKYI0 Konby BMecTUMOCTRIO 125 cm3.
JloBasnsitor 10 cmM3 XJIOPUCTOBOJOPOTHOM KUMCNOTHL U 3 cM3 a30THOM KHCHOTHI.
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HarpesaioT no Hauana peakuuMM M NMPONO/EKAIOT HarpeBaHWe [0 MOJHOTO PacTBO-
peHus. Ecnu cnnas He pacTBopsieTcs, HEOOXOAMMA HEKOTOPAsl KOPPEKTUPOBKA CMecH
KHCIIOT. [106aRnsioT XI0pMCTOBONOPOIHYIO KHCIOTY, YBE/IMUMBARA €€ COAepXaHHe Ha
I cM3, M MPOJOIXAIOT HArpeBaHHE 10 PacTBOPEHHSA MCNbITYEMOM HABECKH.

A.7.1.3 [lpuzomoserenue KoHeuHo20 ucnoimyemozo pacmeopa

Ho6apnsior 7 cM3 pa3basyieHHO CEPHOH KMCJIOTHI U BbillapMBAIOT PacTBOp A0
nosipjieHus 6enpix Napos. OXNaXAAIOT COAEPXKHUMOE M NOCTYNAIOT JAce B COOT-
BeTCTBHH ¢ A.7.1.3.1 nnn A.7.1.3.2 B 3aBUCUMOCTH OT NMPUCYTCTBUS TAHTANIA.

A.7.1.3.1 Tlpu orcyrcTBUN TaHTana nobarnsioT 20 cM3 L1aBeneBoil KUCTOTH U
HarpeBalT 10 pPAacTBOPEHHUA cojiel. PacTBop oxiaxmalor U Aig CnJaBoB, He
colepXallux BolibdpaM, aHAJIM3 NPOOXAKT, KaK yKa3zaHo B A.7.1.4.

A.7.1.3.1.1 Ecnu cnnas coaepXuT BosibhpaM, 106aBisIOT pacTBOP I'MIPOKCH-
Ja aMMOHMU 00 NONYYEHHs LUenoyHoro pacrgopa. KHNSTAT pacTBop A0 pacTso-
PEHHS  BONb(MPaMOBOM  KHchOThl. PacTBop oOX1aXAaloT M MOAKHMCIASIOT
noGaBneHuem 20 cM3 XJIOPHCTOBOZOPOAHONH KHMCIOTHI. PacTBop oxnaxnpawor M
MPOAOIIKAKT aHAJIW3, KaK YKa3aHo B A.7.1.4.

A.7.1.3.2 B npucyrctBuM TaHTana nobasnsior 30 cM? Bombl, HarpeBawoT 10
pacTBOPEHHS COJIEH W CHOBA OXJIaXJAlOT. PacTBop hUNbTPYIOT Yepe3 CKAAQuaTblit
GrabTp ¢ prnbTpobyMaxHo#i Maccoit. OcaZlok NPOMBIBAIOT TerUIoH Bonoi. Punbrpar
coxpaHsi1oT. [loMemanT GUaLTP ¢ 0CalKoM B IIATHHOBBIN THFENb, O30JNSIOT ITPH
800 °C n oxnaxaaror. Jo6apasioT | r KMCIOro CEPHOKMCIOTO Kanus, HaKpbIBalOT
TUTEb MJIATHHOBOH KPBILLKOI M OCTOPOXHO CIIABAAIOT Haj rutaMeHeM. Turenb
OXJIaXAI0T, MIOMEUIAIOT B CTAKAH BMecTMMOCThIO 150 cM3, comepxawmit 20 cm3
pacTBOpa 11aBeJIeBONH KMCIIOTHI, H OCTOPOXHO HArpeBaloT A0 pacTBOPEHUS IL1aBa.
[1naTHHOBBIM THUrEeNb BHIHUMAIOT U NPoMbIBAlOT. COECAUHSIOT 1aBeeBOKHCIIbIH
PACTBOP € NEPBOHAYAIbHbIM (PUABTPATOM M NPOAOJIXKAKT, KaK yKazaHo B A.7.1.4.

A.7.1.4 Pazbasnrenue

A.7.1.4.1 Pa3baBneHue npu cofepxaHuyu TMTaHa MeHee 1,0 % (m/m)

[TepeHocsT BenbITyeMBIA ?acmop (A.7.1.3.1, A7.1.3.1.1 nn A.7.1.3.2) B MepHy10
xonby BMecTUMOCTHI0 100 ¢M”, TOHMBAIOT A0 METKM BOJOMH W MEPEMELLINBAIOT.

A.7.1.4.2 PazbaBneHue npu copepxaHuu TMTaHa oT 1 g0 5 % (m/m)

ITeperocat ucnbityeMblit pacteop (A.7.1.3.1, A.7.1.3.1.1 win A.7.1.3.2) B MepHyIO
K0JI0y BMECTUMOCTBIO 250 CM”, ONMBAIOT 10 METKM BONOH H TNEPEMELLIMBAIOT.

A72 Pa3dBuTHEe OKpackKkH¥

A.7.2.1 ANMKBOTHYIO 4acTb MCIIBITYeMoro pactsopa (A.7.1.4.1 win A.7.1.4.2)
5 ¢M? oTOMpaIOT NMMNETKOI W NMOMEWAIOT B ABE MepHbie KOJMObI BMECTUMOCTBIO
50 cM3 kaxnas.

A.7.2.2 B aBe MepHble Ko6bt no6asnsior nmo 5,0 cM3 pas6apieHHoI XJIOPHUC-
TOBOJIOPOJHOI KucnoTbI (pacTBop 1:1), 5,0 cM3 pacTBopa acKOp6GMHOBOM KHMCIOTHI
1 20 cm? pacreopa xopucToro HaTpus. PacTBopbl nepeMeiNBaIOT M OCTABASIOT
CTOSAATH HECKOJIBKO MHHYT.

A.7.2.3 B onHy u3 mepHbix konb nobasnsior 10,0 cm? pacreopa auaHTHNH-
pUJIMeTaHa.

A.7.2.4 PactBop B 00enx konbax AOMMBAIOT A0 METKU BOAOH M OCTaBIAIOT
cTosiTh 40 MMH.
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A.7.3.1 HUaMmepaoT abcopbiimio o60MX pacTBOPOB, NMOJIYYEHHBIX B COOTBETCT-
BUM ¢ A.7.2.4, OTHOCHTE/IbHO BObl, KAK PACTBOPA CPABHEHMS HA MONECKYJISIPHOM
a0copOLMOHHOM CTIEKTPOMETpe NMpH ANMUHE BOMHBI 390 HM B KioBeTe | cM.

A.7.3.2 ABcopbuHIo UCNBLITYEMOTO PAacTBOpa BHIYHUTAKOT U3 aBCOpOLHMM UCTIbI-
TYEMOTO PACTBOpa, COACPXKALLEro AMAHTHITHMPHAMETAHOBbII KOMILIEKC.

A74 KOHTpPOANbHBIH ONBIT

MapannensHo ¢ onpeaeneHUeM NPOBOAIT KOHTPOJIbHBIN OMNBIT HA 3arpsi3HeHHe
peakTUBOB, UCTIONL3YA TaKYiO XKe NMPOLEAYPY BbITIONTHEHUA AHAIN3Aa WU TaKHE Xe
KORUUYECTBA PCAKTHUBOB.

A75 Kanubposka

A7.5.1 B wectb MepHBIX Kon6 BMecTMocTbio 50 cM3 Kakaasn ¢ nomorubio
MuKpoGiopeTku nomewator 0; 1,0; 2,0; 3,0; 4,0 u 5,0 cM® cTaHaapTHoro pactsopa
TUTaHA. |

A.7.5.2 JlobarnsoT pacTBOpbl pa3baBeHHON XJIOPUCTOBOJOPONHONH KHCIOTHI,
aCKOPOUHOBONW KHUCNOTHI U XJIOPUCTOrO HaTpus Kak 8 A.7.2.2.

A.7.5.3 [lo6asnsitor K pacteopaM 10,0 cM? pacTBopa AMAHTHUNMPUAMETAHA.
PacTBopbl AOAMBAIOT 0O METKH BOAOH, NMEpeMCILIMBAOT U OCTaBASIOT cToATb 40
MMH. Bta cepus cootercTayet 0:0, 0:1, 0:2, 0:25 Mr/cM? THraHa.

A.7.5.4 Hamepsior abcopbunio KanMOpoBOUHBIX pacTBOPOB, KaK yKa3aHo B A.7.3.

BoiunTaoT abcopbumnio xannbpoBouHOTo pacTBOpa, He COAEpXalllero TMTaHa,
13 aGcopOuny oCTaNbHLIX KanUOPOBOUHBIX PACTBOPOB.

A.7.5.5 Crposar kanubposouHslil rpadmk 3aBUCHMOCTH abcopOLMU OT coaep-
XaHWsA THTAHA B KAIMOPOBOYHLIX pacTBOpaAX.

A76 KonnuecTBO onpeaeneHHd

OnpeneneHiie TUTaAHa BbHTOMHAIOT MUHUMABHO B JIBYX Mapaiie/bHbIX HABECKAX.

A77KOHTpONBHBN aHann3a

KauectBo MeToaa MoXeT ObiTh NPOKOHTPOAUPOBAHO Napa/iebHbIM onpene-
JIeHUeM THUTaHa B OOHOM MM HECKONbKHUX 00paslax aHajorMyHoro cruiasa,
COlepXaHUE TUTAHA B KOTOPBIX M3BECTHO, C HCIMO/AL30BAHHEM TAKOM Xe rpote-
AYPbl BHITIOJIHEHUS] AHAIN3A.

A.8 O06paboTka pesynbTaToB

AS8.1 Pacuer

A.8.1.1 Onpenensior KOHUEHTPALMIO TUTAHA B UCHLITYEMOM PpacTBOpe
(A.7.3.2) 1 B KOHTPOJIBHOM OMbITE MO KATHOpoBOMHOMY rpaduky (A.7.5.5).

A.8.1.2 PaccuuThiBalOT coaepxaHue TuTaHa Wr;, %, no dopMmyne

WTi=‘—PIi-‘-,%ILL)l’. 1073, (A1)

TAe pPy; — KOHUEHTpAlLMA THTaHa B UCIbITYeMOM pactBope (A.8.1.1), MKI‘/CM3;
Pr; o, — KOHUEHTPALMA TUTAHA B KOHTPOJibHOM onbiTe (A.8.1.1), MKT/cM?;

V — o6beM ucnbityeMoro pacrsopa (A.7.1.4.1 nnn A.7.1.4.2), em3;
m — Mmacca UenbiTyeMoit Hasecku (A.7.1.1), 1.
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A.8.2.1 Jlabopamopuwie ucnsimanus

OayHHanuars n1abopaToOpHil B YETbIPEX CTPAHAX NPUHUMAIH YYaCTHE B UCIIbI-
TaHUSIX 3TOro METola aHAIM3a, UCNOJIb3Ys YeThipe 00pa3ia, XHMHYECKHI cOCTaB
KOTOpbIX NpHBencH B Tadbauue A.2. Kaxnbiii oOpaseu ©Obln npoaHanM3upoBaH
IBAXIbl B pa3Hble AHH.

Tabanuua A.2 — XMMHYeCKHIT COCTaB UCNBITYEMBIX o6pa3uoB, % (m/m)

O6pazen| Al | Co | Cr | Fe | Hf | Mo | Nb |} Ta | Ti W Ni

RE-1 55110 |9 — 16 |- | — 12,6 {1,510 | OcrarbHoe

RE-2 05705120 |18 | — |3 5 — | 1,0 — »

RE-3 19119 (|22 | — | — | — |1 1,4 (3,7 |2 »
LRE-4 30 (10 14 |— | — |4 — | — 504 »

A.8.2.2 Cmamucmuueckuii ananus

Pesynbrarhl Mex1a0oOpaTOpHON NPOrpaMMb! UCTMBITAHWI ObIAM OLIEHEHHB! ¢
WCIIOTE30BAaHMEM CpEIHUX M3 OBYX pe3ynbTatoB.. [JaHHble ObIAM 0OpaboTaHbi
CTATUCTHUYECKU ¢ UCroNb3oBaHneM Kputepues Koxpana v JIMkcoHa.

A.8.2.3 TloBTOpsieMOCTb U BOCTIPOH3BOJUMOCTD ObIH BbIYUC/ICHbI C JOBEPH-
TENbHOH BePOSATHOCTHIO 95 %. Pe3ynbTathl CTATUCTHYECKOTO aHAAU3A NPUBEACHLI
B Tabnuue A.3.

Tadaunna A.3 — Pe3yabrarhl CTaTHCTHYECKOTO aHaliN3a

Cran- ngi};ie ?a- BuyTpma6o- | Mexna6opa-
HapTHbIi 3ynma$oa paTOpHOE | TOPHOE CTaH- Cxomn- Bocnpous-
CTaHJApPTHOE | AapTHOE OT- MOCTb BOIHMOCTb
obpasent aHamsa, %, OTKJIOHEHHE KJIOHEHHE
(m/m)
RE-1 1,49 0,015 0,026 0,041 0,084
RE-2 0,37 0,007 0,012 0,019 0,038
RE-3 3,69 0,018 0,026 0,050 0,089
RE-4 5,09 0,022 0,044 0,063 0,139
A.9 Tlomexn

Eciy 3 HMKeneBBIX crijiaBax NpuUCyTCTBYeT MonaubaeH, To OH MoxeT ObiThb
NPUYMHOM 3aBbILIEHUS NosydaeMoro 3Hadewus tuTaHa (A.83.1.2) Ha 0,001 %
{m/m) Ti Ha kaxan#t 1,0 % (m/m) Mo.
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