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TOCYJXAPCTBEHHBIN CTAHAAPT POCCUMCKON ®EIEPALIMM

CILIABBI XXAPOITPOYHBIE, KOPPO3UOHHOCTOMKHE,
NPELXU3INOHHBIE HA OCHOBE HUKEJIA

Meroast onpeneneHHA THTaHa

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

Jara Begenns 1997—07—01
1 OBJIACTh TPMMEHEHHUSA

Hacrosuwuit crannapr yctaHaBnuBaeT poToMeTpHuIeCKHil METON Onpe-
JeleHUsl TUTAHA B XXapOIpPOYHBIX, KOPPOIUOHHOCTOMKHX U NpPELU3NOH-
HBIX CIJIaBax HA OCHOBE HMKeJsl [IpU MAcCOBOi# gone turaHa ot 0,15 o
3,0 %. :

HomyckaeTcst onpeneseHre TUTaHa CrieKTpohOTOMETPUYECKUM METO-
IIOM Mo METORUKE MexayHaponHoro craHgapra MCO 11433, npusenen-
HOH B NPUIIOXEHHMH A.

2 HOPMATHUBHBIE CCBLIKH

B HacTosiLeM cTaHIapTe UCTONb30BAHBI CCHLTKM Ha CIeNYIOLINe CTaH-
JapThI:

['OCT 3118—77 Kucnota consxas. TexHU4IECKHE YCIOBUS

TOCT 3765—78 AMMoHuit monnbaeHosokucabiit. TexHuueckue ye-
JIOBUS

FOCT 4204—77 Kucnora cepHast. TexHH4ECKHE YCIOBUS

I'OCT 4461—77 Kucnora asotHasi. TeXHUYECKHE YCIOBUS

FOCT 5817—77 Kucnora BunHas. TexHuyeckue ycaoBus

I'OCT 6552—80 Kucnora oprodocdopHas. TexHuuecKHe yCIOBUS

I'OCT 7172—76 Kanuit nupoceprokucnbiit. TexHHYECKHME YCTOBUS

FOCT 11125—84 Kucnora azoTHast oco6oil yuctorsl. TeXHUUECKHE
YCJIOBUSA

H3panne oduunaisnoe
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FOCT 14261—77 Kucnora consiHasi ocoboif YMcToThl. TexHuueckue
yCIIOBUS

TFOCT 14262—78 Kucnora cepHast oco6Goit yuctorsl. TexHUYECKHE
yCJIOBUS

FOCT 19807—91 TutaH ¥ crinaBbl TUTAHOBBbiE AeopMUpyEMbIE.
Mapku .

TF'OCT 28473—90 Yyryn, crans, ¢peppocriaBbl, XpoM, MapraHeu Me-
taundeckue. O6uMe TpeGoBaHUs K METOIaM aHaau3a

3 OBIIVIE TPEBOBAHUA

3.1 OGuue TpeboBaHug K Metogam aHanusa — rmo F'OCT 28473.

4 ®OTOMETPUYECKUM METOJ] ONIPEJAEJIEHUS TUTAHA
(0,15—3,0 %)

41 CymHoCcTs MeToOA

MeTon ocHOBaH Ha 0OpPa30BAaHMU OKPALIEHHOI'O B XEAThIN LBET KOM-
[UTEKCHOTO COeIMHEeHUsT TUTAHA C AMAHTUITUPUIMETAHOM B Cpelle XJIopHC-
TOBOJOPOIHON KUCIOTbI ¥ U3MEPEHUU ONTUUECKON TUIOTHOCTH PACTBOpPA
MpH LTHHE BOJHbI 395 HM.

XKeneso (II1) u Banaauit (V) BoccTaHaBAMBAIOT ACKOPOUHOBOM KHUCIO-
TO. )

BonbdpaM 1 HHOGHIT MACKUPYIOT COOTBETCTBEHHO opTodocopHOU U
BUHHON KUCIOTaMHU.

42 Annapatypa M peakxTHBBI

CrnexktpodoToMeTp WK HOTO3EKTPOKONIOPUMETP, NO3BOJISIOLIME MPO-
BOIUTb U3MepPEHUS CBETONOIJIOILEHHS pacTBopa Npu JUTKHHE BONHBI 390 HM.

Kucnora xnopucroBogopoaras ne TOCT 3118 wiwm FOCT 14261,
pacteop 1:1, 1:9, 1:100.

Kucnora aszorsas no 'OCT 4461 unu TOCT 11125,

Kucnora ceprast no F'OCT 4204 wnu TOCT 14262, pasGasnennan 1:1,
1:2, 1:5.

Kucnora oprodocdopHas no F'OCT 6552.

Kucnora BuHHas no 'OCT 5817, pacTtsop MaccoBoil KOHUEHTpaLUU
200 r/am3.

Kucnora ackop6bunosas o FOCT 5817, pacTBop MaccoBoit KOHLIEHT-
paumy 40 r/aM3, roToOBAT B A€HbL NPUMEHEHHS.

JIMaHTUNUPUIMETAH, PACTBOP MAcCOBOi KOHILeHTpauuu 40 r/am3,

4 r IMaHTUIUPUIMETaHA pacTBopsiioT B 100 cM3 X10pUCTOBOROPOHOI
KMCJIOTHI, pazbaBieHHoi 1:6.
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Turan Metannnyeckuit no FOCT 19807.

CrangaptHblid pacTBop tdTaHa: 0,1 r MeTajIMyecKoro TUTaHa roMe-
LAOT B CTAKAH BMeCTMMOCTbIO 250—300 cM3, npunusaior 50 cMm3 cepHoit
kucaorsl (1:2) ¥ pacTBOpsiIOT NpH HarpeBaHuu. 3atem npubasiagioT 1o
KaruTsIM a30THYIO KHCJIOTY 10 06eclBEYMBAHUS PACTBOPA M BbINIAPHUBAIOT
O TIOSBJIEHHUSI TYCTBIX MAPOB CEPHOM KMCAOTHL. PacTBop oxi1axaarorT.
OCTOpPOXHO OGMBIBAIOT CTEHKH CTaKaHa BOJOH W BHOBb BhIIIAPUBAIOT IO
MosIBJIEHUS MapoB cepHOi kuchotel. [locne oxnaxaeHuss pacTBop Iepe-
JIMBAIOT B MEPHYIO KONGY BMECTUMOCTBIO 1 AM3, HONMBAIOT IO METKHU
cepHoit xucaoroi (1:5) U nepeMelIUBaloT,

1 cm3 pactBopa comepxut 0,0001 r THTaHa.

Kanuit nupocepHokucibiit mo FOCT 7172.

AMMoOHHIT MonubGaeHosokucabiii o FOCT 3765, pacteop: 1,8402 r
MOJIMOIEHOBOKUCIOTO aMMOHHS TOMELUAIOT B CTAKaH BMECTMMOCTBIO
300 cM3 u pacrsopslOT B BoAe NpW Harpesanuu. Ilocie oxnaxaeHus
PACTBOP NMEPEHOCAT B MEPHYIO KONGY BMECTUMOCTHIO | M3, 1ONUBAIOT 110
METKHU BOJIOM K NMepeMelInBaIoT.

1 cM3 pacTsopa conepxut 0,001 r monnbaena.

43 [IpoBegeHMne aHaANU3a

4.3.1 [lpucomoenenue ucnsimyemozo pacmeopa 08 cnaagos, He cooep-
Jcawux sonsgpam u Huobull

Hagecky 0,1 r moMelaor B cTakaH BMedTMMocThio 100—150 cm3,
npuGarnsiioT 20 cM3 XIOPUCTOBOAOPOAHOMN KMCIOTHE, S cM? a30THOI Kuc-
JIOTHI M PacTBOPSIOT NpH HarpesaHuu. [pubasnsior 15 cM3 cepHoit Kuc-
Jotbl (1:1), BBIMApUBAIOT pacTBOp OO MApOB CEPHOM KMCIOTBI U
oxaxnaiot. [Tpubasnsior 20 cM3 x10pHcTOBONOPOAHOIM KHCTOTHI (1:9) 1
PacTBOPSIIOT COJIM MPH HarpeBaHHU.

4.3.2 IlpuzomosneHue ucnsimyemozo pacmeopa 0aa cnaaaos, cooepica-
wux goardipam u Huobul

Hapecky mnpoGsi 0,1 r nmomewiaior B cTakaH BMecTHMocTbio 100—
150 cm3 u pacTBOpsiIOT Npu HarpeBaHuyu B 30 cM3 XTOpHCTOBOIOPOTHOMN
KHCHoTHI, 15 cM3 ceproit kuciotel (1:1) u 3 cM3 oprodocdopHoit kucno-
1. [Ipubapnstior 5—7 cM3 a30THOI KMCIOTHI M BbINApUBAIOT 110 I12POB
cepHoit kucnoTel. CTaKaH ¢ PaCTBOPOM OXJIAXIAIOT, MPUIKBAOT 15 cm3
pacTeopa BUHHOI KucnoThl, 20 M3 XJOpUCTOBOAOpOaAHOU KucnoTel (1:9)
M PacTBOPSIOT COJIM NMPHU HArpeBaHUMU.

4.3.3 Ilpu HaTWYMK HEPACTBOPUMOTO OCAaRKA pacTBOP, IOJTy4YEHHBIH
B coorBercTBUH ¢ 4.3.1 unu 4.3.2, duwibTpyloT yepe3 GbUILTP cpenHei
IOoTHOCTH («Bejiast IeHTa»), MPOMBIBAIOT (UILTD. ABA Pa3a XJIOPUCTOBO-
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goponHoit kucaoroit (1:100) u 3atem Bopoit. OunbTpar coxpaHsior (oc-
HOBHO# PuwibTpat). OUILTP C 0CATKOM ITOMELIAIOT B IJIATHHOBBIN TUTEJIb,
BBICYUIMBAIOT, 030JI10T, npokanusaioT npu 600—700 °C u criasisiior ¢
1 I NHpPOCEpHOKUCHOro Kaius. THUreNb OX1aXIaloT, MOMELAIOT B CTAKaH
BMECTHMOCTbIO 150 cM3 M pacTBOpSIIOT I1aB npy HarpeBanuu B 20— 30 cm3
XJIOPUCTOBONOPOAHOH KUchoThl (1:9).

Turenb BBIHUMAIOT M OOMBIBAIOT XJIOPUCTOBOXOPONHOMR KUcnoToi (1:9).

IMonyyeHHBIX pacTBOP MPUCOEAUHSIOT K OCHOBHOMY (UIBTPATY.

4.3.4 Paszeumue oxpacku

PactBop, nony4yeHHbIN B cooTBeTCTBUM € 4.3.1, 4.3.2 unu 4.3.3, nepe-
JMBAIOT B MEPHYIO K06y BMecTUMOcTbio 200 cM3, 10NMBAIOT 1O METKH
XJIOpUCTOBOAOPOIHOM KucioToit (1:9) u nepeMelInBaIoT.

B nBe MepHble Konbbl BMecTMocThio 100 cM? kaxnas momeuiarct
AJIMKBOTHBIE YACTH PacTBOpa B COOTBETCTBMU ¢ Tabauueit 1.

Tad6nuua 1
Maccosas monst TMTaHa, % AJIMKBOTHAsI YacTh pacTBopa, oM’
Ot 0,15 po 1,0 Bxmoy. 20
Ce. 1,0 » 2,0 » 10
» 2,0 » 30 » 5 |

B xaxayio xonby npubaBiasior no 5 cM? pacTBopa ackopGHHOBOIA
KHUCJIOTBI, PACTBOPBI MEpeMELINBAIOT U OCTABIAIOT CTOATh 5—10 MuH.
JlobasnsiioT no 15 cM3 xnopuctosonoponHoii kuciaotsl (1:1) U B onHy U3
xon6 mpuiusaoT 10 cM3 pacTBopa AMAHTUMUPUIMeTaHa. PacTBopbl B
KoJnbax HOIMBAIOT 10 METKU BOAOH, NepeMellNBAIOT U OCTABJSIIOT CTOSTD
40 MuH.

OnTHYecKylo IJIOTHOCTD IOJYYEHHKIX PACTBOPOB U3MEPSIOT HA CEK-
TpodoTOMETpE MpHU AJIUHE BOJHBI 395 HM B KIOBETE C TOJILMHOM Cios
KMAKOCTH 1 cM MM Ha OTO3/IEKTPOKOJIOPUMETPE CO CBETOGHIBTPOM,
MMEIOLIMM MAaKCUMYM CBETONPOITYCKAHUS B HHTEepBaje IUIMH BOJIH 390—
405 HM, BeIOUpAsI KIOBETY TAXMM 00pa3oM, YTOGHI MOJYYUTh ONITUMAIbHOE
3HaYeHUEe ONTHUYECKOMN IUIOTHOCTH.

B kauecrBe pacTBOpa CpaBHEHUSI UCTIONb3YIOT ATUKBOTHYIO YacTh pac-
TBOPA, COAEPXKAILYIO BCE PEAKTUBBI, 3d UCKIIIOYEHUEM JMAHTHITMPHWIMETAHA.

OOHOBPEMEHHO C IMPOBEAEHUEM aHAIM3a MPOBOAAT KOHTPOJIbHBIM
OTIBIT HA 3arpsA3HeHUE PEaKTHBOB,

ConepxaHue TUTAHA HAXOMSAT 10 rPagyMPOBOYHOMY IpaduKy.

44 I[TocTpoeHUue rpagyumpoBoyHoro rpaduka

B wecTs cTakaHoB BMecTMMOCTbIO 100--150 cM3 Kaxaplit MpuaMBAIOT
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1,0: 2,0: 4,0; 6,0; 8,0 u 10,0 cM3 cranmapTHoro pactsopa TUTaHa. Ecnu

aHAJIU3UPYEMBbIii CIUIAB COLAEPXUT MOAUOIEH, B KAXAbIH cTakad npubas-

NSIOT PacTBOP MOAMOIATA aMMOHMS B KOJMYECTBE, COOTBETCTBYIOLIEM

colepXaHuio MonubaeHa B aHanuM3upyeMoMm ciiiaBe. CelbMOH cTakaH

CIYXHUT [UISl POBEIEHUsI KOHTPOJIBHOTO ONbiTa. Jlajiee aHanu3 NpoBOLsT,

Kak yKasaHo B 4.3. O6beM anuKBOTHOI YacTi paBeH 20 cm3. TMpu name-

PEHMH ONTHYECKOH MIOTHOCTH B KAYECTBE pACTBOPA CPABHEHUS UCIMOJIb-

3YIOT PaCTBOP KOHTPOJbHOTO ornbita. CTposiT rpagyupoBoyHbId rpaduk

3aBUCUMOCTH ONTHUYECKOI TUIOTHOCTH OT CONIEPXAHUS THTAHA B Ipaayu-

POBOYHBIX PACTBOPAX. ‘

45 ObpaboTKa pe3yibTaToOB
MaccoByio 1010 TUTaHa X, %, BBIMUCISIOT 1O dhopMyste

(my - mj)

k.

rae m; — Macca THTaHa B aHAIM3UpyeMoit npobe, HalileHHAs No rpa-
JyUpPOBOYHOMY rpaduky, T;

m; — macca TMTaHa B KOHTPOJIbHOM OIbITe, HaliieHHas Mo rpaiy-

UpOBOUYHOMY rpaduky, r;
m — Macca HaBecKH CILlaBa, COOTBETCTBYIOWIAS AIMKBOTHOM
' 4acTH pacTBOpa, T.

HOprI TOYHOCTH U HOPMATUBBI KOHTPOJIST [IpUBEACHBI B Tabnuue 2.

X= 100, M

Tabnuua?
HonyckaeMoe pacxoxaenue, % 7
pesyb-
Morpew- CP%Z{'XMX ABYX TpeX aleZ;?«ia
Maccosasi fonst THTaHa, % | oo e Pe ‘:-?g “;::‘_' napas- napan- | craHmapt-
3yILTaTOB ’ JleAbHBIX | NebHBIX | HOTO 06-
aHanusa A| mOMHeH- | T oY onpe- pasia M
HBLIX B . .
PATTHTHBIX Ilcn;;mu nenz;mu g}r{e:g(:f-,
ye-
JOBUAX dk q::s; 5
Or 0,15 no 0,20 sxumioy. | 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 » 2,0 » 10,07 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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TTPHIOXEHHE A
(obazamensroe)

NCO 1143393

Hukenesble cnnaspl. OnpegeneHne CoaepKaHus THTAHA.
CnektpodoToMeTpHYECKH} METO/ C AHAHTHNHPHIMETAHOM

A.1 O6nacth npUMeHeHUs

Hacroswmii craHaapT yCTaHABIMBAET CTIEKTPOMOOTOMETPUUYECKMIA METOA Of-
pelaeneHUss TUTaHa B MHTepBane oT 0,3 no 5,0 % (m/m) B HMKENEBLIX CIUIaBax.
Honyckaercss pacnpocTpaHeHHe 3Toro Meroaa Ao HuxHeit rpanuub 0,05 %
TUTaHA.

MeToa nonyckaer onpenesieHHe TUTaHA B CIIaBaxX, COAEPXALUMX BOJibdpaM
H/WIM TaHTa.

A.2 HopMmaTHBHBIE CCBLIKH

B HacToslleM CTaHIapTe UCMOAb3OBaHBI CCHIJIKM Ha CNIEAYIOINE CTaHAAPThI:

['OCT 1770—74 Ilocyna MepHas nabopaTopHasi cTeknsHHasA. LlunuHapwi,
MEH3YpKH, KOJIOb, Npobupky. TexHUUecKHe yCaoBus

FOCT 7565—81 YyryH, ctanb u cruiaBei. Meroas! otGopa npob ans XMMH-
4YeCKOro aHajinsa '

I'OCT 29169—91 JlaGopaTopHas cTekissHHas nocyaa. [TuneTku ¢ ofHoi MeTKoi

IF'OCT 29251—91 JlabopatopHas cTekisHHas nocyaa. broperku. Yactp 1.
O6wme TpeGoBaHUsA

A.3 CymnocTh MeTOAA

Hcnbityemyto npoOy pacTBOpsilOT B XJIOPUCTOBOJOPOAHOM M a30THON KHCJIOTaXx.

XJ10pHCTOBONOPOIHYIO U a30THYIO KUCNIOTH YAAISIOT BHINApUBAHHEM PACTBO-
pa 10 MapoB cepHoit KMcnoThl. OOpa3yloT KOMIUIEKCHOE COeIMHEHHe THTaHa ¢
JUAHTHUIIMPUIMETAHOM W M3MepsiloT abcopOLMIO MCIBITYEMOro pacTBOpa MpH
JUIMHE BOJHBI 390 HM.

A.4 Peaktusbl

B aHaiM3e MCNoNb3yIOT peakTUBbl AaHATMTHYECKOH CTENEHH YHCTOTHI, €CIM He
OTOBOPEHO APYToe, U AUCTWLUIMPOBAHHYIO BOLY WIH BOXY SKBUBIEHTHON YMCTOTLI.

XJ10pHCTOBONIOPOAHAs KUCOTA, pyo = 1,18 r/cm3.

XJ10pHCTOBOAOPOAHAS KMCTOTA, pyg = 1,18 r/eM3, pactsop 1:1.

CepHas xuciora, p = 1,84 r/cm3, pa3basnerHas 1:1. MeieHHO ¥ Npy NMOCTOsH-~
HOM MNepeMellinBaHNM Jo6arisioT 100 cm? cepHoit kucnothl K 100 cm? Bogp!.

A3oTHasi Kucnora, p = 1,41 r/cm3.

AMMOHMS TMAPOKCHA, pacTBop p = 0,88 r/cy’.

AckopbuHoBast kucnora, pacteop: 20 r ackopbuHoBoit kucnotol (CgHgOg)
pacTBopsIOT B Boje, pasbasnsior a0 200 cM? M NepeMelInBaloT.

Kanuit kucasiit cepHoxkucnbiit (KHSOy).

IllaBeneBass kucnora, pactBop: 10 r 1aBeneBoit KUCIOTH ABYXBOAHOM
[(COOH),-2H,0] pacTBopsiioT B Boae, pa36asasioT 1o 200 cM3 ¥ nepeMelIHBaIOT.

JAuaHTUNMpHUAMeETaH, pacTBop: 4 T OWAHTUNMPWIMETaHa MOHOruMapara
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(0,3H24N40,-H,0) pactBopsiioT B Bofte, coaepxauieit 25 cM3 X10pUCTOBOAOPOL-
Holt KMCIIOTHI, pacTBop 1:1 pasbasnsior ao 200 cM? M nepeMelIMBalOT.

Harpuit xinopuctbtit, pactsop: 117 r xnopucroro Hatpus (NaCl) pacTsopsiior
B Boze, pasbarnsioT 4o 500 cM3 M nepeMelnBaIoT.

TuTaH, OCHOBHOI cTaHAapTHBIit pactsop (0,200 r/am3): 0,739 r kanus-TuTa-
HWJ okcanara apyxsogHoro [K;TiO(C,04),-2H,0] pacTBopsIoT B Boae, AobaBns-
10T 50 cM? pasbaBneHHOI CepHOIt KMC/IOTH W BLIMAPHMBAIOT 10 NapoB. Ox1axaaoT
M pa3bapnsaloT Bofioi. [lepeHocsT xonoAHbIN pacTBOp B MEPHYIO KOJIOY BMECTH-
MocThio 500 cM3, foNMBAIOT O METKM BOJOH M NMEPEeMELINBAIOT.

TuTaH, craHaapTHbI# pactBop (25 cM/aM3): 25,0 cM3 OCHOBHOTO CTaHAAPTHOTO
pacTBOpa MEPEHOCAT B MEPHYIO KOOy BMecTHMOCTbIO 200 cM?, mobasnsior 20 cm3
pa3baBrIeHHOH cepHOM KMCIOThI. PacTBop oXJ1aXaloT, JONMBAIOT 10 METKH BOAOH
1 NepeMenInBaloT. ‘

A.S Annapartypa

KoHuueckne Kon6sl BMecTHMOCThIO 125 cm>.

MepHbie KonBel BMecTUMOcTbI0 SO, 100, 200, 250 1 500 cm3 no TOCT 1770.

[Iunerka BMectuMocTbio 5 cM? o TOCT 29169.

Mukpob6ioperka BMecTHMOCTbIO 10 cM3, rpaayvMpoBaHHas, ¢ AAEHUSIMH
0,02 cm® o TOCT 29251.

CrnieKTpoOMeTp MOJIEKYNSApHBbIA a6cop6lIMOHHBIN, TO3BOASIOILMIT M3MEPATH
abcopOuMIo TIpU AnrHe BosiHbl 390 HM.

A.6 Otbop u noaroroska npod

A.6.1 Otbop 1 nmoaroroBka nabopaTOPHOM NPOOLI AOMXKHBI NPOBOAUTHCA 110
OObIYHBIM COT/IACOBAHHBIM METOAMKAM WIH, B cnydae pasHoriacus, no FOCT 7565.

A.6.2 Jlabopatoprasi npoba siBiserca HopMaibHOH B HopMe dpesepHOit Uaun
CBEPAWILHON CTPYXKH M He TpebyeT AabHEMIIEro NpUroToRIeHHS.

A.6.3 Ecnu uMerotcs nono3peHus, 4yro labopatopHas npoba 3arpsisHeHa MacioMm
WY cMa3Ko# B npoliecce Ppe3epoBaHHs WIH CBEPNEHHs, OHA JOKHA ObITh OUUILEHA
MPOMBIBAHHEM B aLETOHE BbICOKOH YMCTOTbI M BBICYLIIEHA HA BO3AYyXE.

A.6.4 Ecnu naboparopHast npoba COAEPXHT YaCTHLbI WIH KYCOYKH LIMPOKO
BapbHUPyEeMbIX pa3MepoB, HCNbITYeMass Npoda J0/1XHa ObiTh MoNyYeHa A€ICHUEM.

A.7 Tlposenenue aHann3a :

A71 IIpUroTOBAEeHMNE UCNBITYEMOro pacTBopa

A.7.1.1 Haeecka ucnsimyemoi npoGus

HaBecky ucnbiTyeMo#t npoObl B3BELUIMBAIOT ¢ TOUHOCTBbIO 40 0,1 Mr B cooTBeT-
cTBUM C Tabnuuei A.l.

Taénanuua Al

) OxunaeMoce coficpXaHue TuTaHa, %, (m/m) Macca npoGul,
Ot 0,3 oo 3,0 sxiou. 0,19—0,21
~ CB.3,0» 50 » 0,099—0,11

A.7.1.2 Pacmeoperue ucnbimyemolii nagecku 6 Kuciome
UcnbiTyeMyio HaBECKY NOMELLIAIOT B KOHNUECKYIO KONGY BMECTUMOCTBIO 125 cM3,
Jlo6amnsitor 10 cM? XNOPUCTOBONOPOAHOM KMCAOTHL U 3 cM3 A30THOM KUCHOTHI.

7
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HarpeBaioT 10 Hayana peakuMM M NpPONOIXAIOT HarpeBaHHe O MOTHOTO PAcTBO-
peHus. Eciv crinas He pacTBopsieTcs, HEOGXOIMMa HEKOTOpast KOPPEKTUPOBKA CMECH
KHMCIIOT. [10GaRnAioT XI0pUCTOBOIOPOAHYIO KHCJIOTY, YBE/IMYMBAS €€ COEPKAHME Ha
I eM3, u npomomxaloT HarpeBaHue 10 PacTBOpeHHs WCTIBITYEMOI HaBECKH.

A.7.1.3 Ilpueomoeaenue KoHe4HO20 Uchbimyemoeo pacmeopa

Jo6apnsior 7 cM3 pasGasieHHOM CEPHOM KMUCJIOTHI M BLINApHBAIOT PacTBOP 10
noseieHna Genbix napoB. OXNAXKAAIOT COAEPXKHUMOE M TMOCTYNAIOT Aaiee B COOT-
BeTcTBUH ¢ A.7.1.3.1 unu A.7.1.3.2 B 3aBUCUMOCTH OT NPUCYTCTBUS TaHTAIA.

A.7.1.3.1 Tlpu orcyrcTBun TaHTaNa 106aRNAI0T 20 cM3 WABENEBOM KUCTOTHI H
HarpeBaloT 10 pacTBOPEHMA cojeil. PacTBop oxiaxnailor v Ang CrulaBoB, He
colepXallux BojbdpaM, aHaJIM3 NMPOJOAXKAIOT, KAK yKa3aHo B A.7.1.4.

A.7.1.3.1.1 Ecnu cnnap conepxuT BobdhpaM, 106aBNSIOT pacTBOp THAPOKCH-
la aMMOHMSI 10 NOJydeHHs LieNouHoro pactsopa. KUnsiTAT pacTteBop A0 pacTBo-
peHHs:  Bonb(GpaMOBOH KHUCHOTH. PacTBop ox1axaaloT M MOAKUCAAIOT
nobasneHueM 20 cm3 XJIOPUCTOBOAOPOAHONA KMcHoOThl. PacTBop oxnaxapaor M
MPOAOJXAOT aHaIU3, KaK yKa3zaHo B A.7.1.4.

A.7.1.3.2 B npucyrcTBUM TaHTala nobasnsior 30 cM? Bombl, HarpeBaioT n0
PacTBOPEHHS conler W cHoBa oxaxaaloT. PactBop GwibTpyloT vepe3s cknamyarblit
$ysTp ¢ hUIbTPoOyMaKHOM Maccoit. Ocalok NPOMbIBAIOT TEILTOM BOOIA. Punbrpar
coxpaHsiioT. [ToMenaioT GpULTP ¢ 0CaKOM B IIATUHOBbIN THFENIb, O30NSIOT NpH
800 °C n oxnnaxaaror. [JobaBisioT | T KMCIOTO CEpPHOKMCNIONO KATUS, HAKpPHIBAIOT
TUTeNb MIaTHHOBOW KPLILIKONH M OCTOPOXHO CIUIABIAIOT Haj TulaMeHeM. Turenp
OXJ1AXIAK0T, MOMELAIOT B CTAKAH BMECTUMOCTRIO 150 cM3, coaepxaiuuit 20 cm3
PacTBOpA LUABEIEBOMH KMCIIOTbI, ¥ OCTOPOXHO HarpeBaloT A0 pacTBOPEHUS T1aBa.
T1naTMHOBBIA TUreNMb BBIHUMAIOT M NPOMLIBAIOT. COSAUHSIOT UIABETeBOKMCIIbI
PACTBOP C NIEPBOHAYATbHBIM (PUIBTPATOM M NPOMNOJIKAIOT, KaK yKa3aHo B A.7.1.4.

A.7.1.4 Pasbasnenue

A.7.1.4.1 Pasbarnenue npu cofepxaHun THTaHa MeHee 1,0 % (m/m)

ITepeHocST HCMbITYEeMbIi gacmop (A7.13.1,A7.1.3.1.1 nn A.7.1.3.2) B MepHyIO
xonby BMecTUMOCTbIO 100 cM”, TONUBAIOT 10 METKH BOJOW M NMEPEMELLMBAIOT.

A.7.1.4.2 Pa3baBneHHe Npu cofiepXaHWH THTaHa oT 1 1o 5 % (m/m)

TepeHocar ucnibityemslii pactsop (A.7.1.3.1, A.7.1.3.1.1 win A.7.1.3.2) B MepHyIo
KOOy BMECTUMOCTBIO 250 cM°, IONMBAIOT A0 METKM BOOOH M NEpEMELLMBAIOT.

A72 Pas3BuTHne OKpackHu

A.7.2.1 ANMKBOTHYIO YacTb MCTTBITYeMoOro pactBopa (A.7.1.4.1 unu A.7.1.4.2)
5 cM3 OTOGHPAIOT NUNETKOI ¥ TIOMELLAIOT B BE MEpHbIE KOJNGbI BMECTUMOCTBIO
50 cM3 kaxnas.

A.7.2.2 B nBe MepHble Xon6bl 106aBAsIOT Mo 5,0 cM3 pa3sBaBneHHON XJIOpHC-
TOBOJOPOAHOM KMCIOTHI (pacTBop 1:1), 5,0 cM3 pacTBopa ackopGUHOBOI KUCIOTHI
1 20 cM3 pacTBopa XTOPUCTOro HaTpys. PacTBopbI NepeMeINBAIOT M OCTABISAIOT
CTOSTh HECKOJNILKO MMHYT.

A.7.2.3 B oaHy n3 MepHbix kon6 nobasnsior 10,0 cMm? pacrsopa anaHTunu-
pUIMeTaHa.

A.7.2.4 PactBop B 06GeHx Konbax AOAMBAIOT 10 METKH BOAOM M OCTABIAIOT
crosith 40 MHUH.

8
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A73 CnekTpoMeTpHUYEeCKHE U3IMEPEHUS

A.7.3.1 Hamepsior abcopbumnio o60MX pacTBOPOB, NMOJIyYeHHbIX B COOTBETCT-
BUM ¢ A.7.2.4, OTHOCUTENBLHO BOIbl, KAK PACTBOPA CPABHEHHS HA MONEKYIAPHOM
aOcopOUMOHHOM CREXTPOMETpe NpK AinHe BoiHbl 390 HM B KioBeTte | cM.

A.7.3.2 ABcop6LHio UCNILITYEMOTO PacTBOPA BLIYMTAIOT M3 aBCopOLMH UCTTbI-
TYeMOTo PacTBOpa, COAEPXAllero AMaHTUITUPHIMETAHOBbI KOMIUIEKC.

A74 KOHTPOANBHBIA OMNBIT

MMapannenbHO € onpeaeeHHEM NPOBOAAT KOHTPOJIbHBI OMBIT Ha 3arpsi3HeHHe

PEaKTHBOB, UCTIONB3YA TaKYlO Xe TIPOLEAYpYy BLINONHEHMS aHAnNM3a U TaKHE XKe
KONUYECTBA PEAKTHBOB.

A75 Kanuéposka

A.7.5.1 B uwectb MepHbIX K06 BMecTMMOCTbIO S0 cM3 Kaxzas ¢ NOMOLIBIO
MHKpoGlopeTky roMetnaior 0; 1,0; 2,0; 3,0; 4,0 u 5,0 cM? cTanzapTHoro pacTsopa
THTaHa.

A.7.5.2 1obaBns0T pacTBOpH pa3baBieHHON XIOPUCTOBOAOPONAHOM KHCAOTHI,
acKOpPOUHOBONH KUCNOTH U XJIOPUCTOrO HATpUs Kak B A.7.2.2.

A.7.5.3 Jo6aenstor K pactopam 10,0 cM? pacTBOpa AMAHTMITUPUIMETAHA.
PacTBOpBl J0/MBAOT N0 METKH BOAOM, NEpEeMEUIMBAIOT U OCTABAAIOT CTOATb 40
MHH. Bra cepus coorBercTyer 0:0, 0:1, 0:2, 0:25 mr/cm? THTaHa.

A.7.5.4 WNUamepsior abcopbunio KanMGpoBOUHbIX PaCTBOPOB, KaK YKa3aHo B A.7.3.

BriyvraloT abcopOumnio KaImGpOBOYHOTC pacTBOpPa, HE COAEPXALLEro THTAHA,
13 a6copbunm oCTaNbHBIX KaNUOPOBOUHBIX PACTBOPOB.

A.7.5.5 Crposar xkannOpoBouHbIi rpadmk 3aBUCUMOCTH abcopOLMuU OT cogep-
XaHUS THTaHA B KATMOPOBOYHBIX pacTBOpax.

A76 KonunuecTrBo onpeleleHHUi

OnpeneneHyie THTaHa BbITOIHSIIOT MUHUMALHO B JIByX NapajuleIbHBIX HABECKAX.

A77KOHTpONbHHNNH aHanNn3

KauecTBo MeToaa MoXeT ObiTh NPOKOHTPOAMPOBAHO Napa/uIeIbHBIM onpene-
JICHUEM THTaHa B OJHOM WIM HECKOJIbKMX o06pa3iax aHajloruyHoro cruiasa,
colepXaHHUe TUTAHA B KOTOPBIX U3BECTHO, ¢ HCTG/NB30BAHUEM TAKOM Xe rpole-
ZYpBl BBIMONHEHUS aHATN3A,

A.8 OGpaboTka pe3y.pTaTOB

A8.1 Pacuer

A.8.1.1 OnpegensioT KOHUEHTPAUMIO TUTAHA B HCNBITYEMOM pacTBope
(A.7.3.2) v B KOHTPOJIBHOM OTbITE MO KATHOPOBOUHOMY rpadmky (A.7.5.5).

A.8.1.2 PaccyMTBIBAIOT cofepXaHue TUTaHa Wqy, %, no dopmyne

WTi:SP_Ii_‘_’%rmll’. 103, (A.1)

TAe Py — KOHUEHTPAlMA TUTaHa B UCTIBITYEMOM pactBope (A.8.1.1), MKr/cM3 ;
Pri o — KOHLICHTDALUA TUTaHA B KOHTPONIbLHOM oninite (A.8.1.1), MKr/cM?;

V' — o6beM ncnbityeMoro pacrsopa (A.7.1.4.1 nimn A.7.1.4.2), cM3;
m — Macca ucnniTyemMoit HaBecku (A.7.1.1), 1.
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A82 Tounocrtsh

A.8.2.1 Jlabopamoprsie ucnsimanus

OununHanuars nabopatopiii B YeTbIpex CTPaHaX NPUHUMAIH Y4acTHE B UCIIbI-
TaHUAX 3TOr0 METOAa aHATU3a, UCNIOJIb3Ys YeThipe oOpa3ua, XMMUYECKHIA COCTaB
KOTOPLIX NpHBeNcH B Tabnuue A.2. Kaxnablit oOpasell ©bl1 NpoaHalM3npoBaH
IBaXbl B pa3Hble AHM.

Tabnuua A.2 — XMMHYECKHI1 COCTAB UCTILITYEMbIX 0OpasuoB, % (m/m)

‘ O6pazeur L Al | Co| Cr| Fe | Hf | Mo | Nb | Ta | Ti w Ni
55 (10 |9 — 16 | — | — (2,6 {1,5]|10 | OcranbHoe
0,510,520 |18 | — |3 5 — 1,0 | — »
1,9 119 (22 | — | — | — 1 143,72 »
30,10 |14 | — | — |4 — | — {504 »

A.8.2.2 Cmamucmuueckuii aHanu3

PesynbraThl MeXnaOopaTopHOW NpOrpaMMbl UCMBITAHMI ObIMKM OUEHEHH ¢
WUCTIOJNb30BAHUEM CpPEeJHMX M3 [IBYX pe3y/bTaToB.. JlaHHble GbliM 00pabGoTaHbi
CTAaTUCTUUECKU C UCTIONb3oBaHWeM KpuTepues Koxpana u [IukcoHa.

A.8.2.3 TloBTOpSEMOCTb U BOCIIPOH3BOJUMOCTb ObIIM BBIUMCIIEHBI C AOBEPH-
TENBHON BEPOATHOCTLIO 95 %. Pe3ynbraThl CTATUCTHYECKOrO aHATN3A NIPUBEACHDI
B Tabauue A.3.

Tab6nuua A.3 — Pe3ynbraThl CTATHCTHYECKOro aHan3a

Cpenee sHa- Buyrpunabo- | Mexnabopa-
ﬂ;;a:;l i :;;::a}r);; p);rc’)puoc TOpHOE CTI;H- Cxonu- Bocnpous-
obpasels ananmsa. %. | CTAHIAPTHOE | NapTHOE OT- MOCTb BOIUMOCTb
P 2777 | OTKIIOHEHUE KIIOHEHHE
(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

Ecay B HUKENEBLIX CIIaBaX NPUCYTCTBYET MOAMOAEH, To OH MOXeT ObiTh
TIPUYHMHOM 3aBHILIEHUS TIoNyYyaeMoro 3HaueHus TtutaHa (A.8.1.2) Ha 0,001 %
{m/m) Ti Ha xaxawiii 1,0 % (m/m) Mo.
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-YJIK 669.245:546.77.006:006.354 OKC 77.100.20 B39 OKCTY 0709

KJtoueBbie CI0Ba; CILTABbI XapOMpPOYHble, KOPPOIMOHHOCTOMKHE, MPELH-
3UOHHBIE, METOAbl KOHTPOJS, TUTAH, IHAHTUITHPUIIMETAH
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