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FrOCYIAPCTBEHHBIN CTAHIAPT POCCUUCKON ®EIEPALINU

CILIABBI XKAPOITPOUYHBIE, KOPPO3MOHHOCTOUKHE,
NPEIIU3UOHHBIE HA OCHOBE HUKEJIA

Meroap! onpeaeneHns THTaHa

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

Hara Beegenus 1997—07—01
1 OBJIACTb TPUMEHEHHUA

Hacrosuiuit craHaapT yctaHaBiMBaeT POTOMETPUUECKUH METO/I OIlpe-
JeJIEHUSI TUTAHA B XApOIIPOYHbIX, KOPPO3UOHHOCTOMKUX M NPELIU3UOH-
HbIX CIUJIaBaX Ha OCHOBE HHUKEJISI I[1pU MaccoBo# nose turaHa ot 0,15 no
3,0 %.

JlonyckaeTcst onpene/ieHue TUTaAHA CIEKTPOPOTOMETPUYECKUM METO-

JOM Mo MeToauke MexayHaponHoro ctaHgapra MCO 11433, npuBencH-
HOHN B NMPUWIOXEHUU A.

2 HOPMATHUBHBLIE CCBLIIKHA

B HacTosilieM cTaHAZapTe UCIOJIb30BAHbI CChUIKHU Ha CIEOVIOLIUE CTAH -
AAPTHI:
[OCT 3118—77 Kwucnora conssHasi. TexHUYECKHE YCIIOBUA

[OCT 3765—78 AMMOHUI MonnbaeHoBOKUCABIA. TexHUUecKue yc-
JTIOBUS

F'OCT 4204—77 Kuciaorta cepHas. TeXHHYECKHUE YCIIOBUS

'OCT 4461—77 Kucnora aszotHass. TeXHH4YECKHUE YCIOBUS

I'OCT 5817—77 Kwucnora BuHHasi. TexHUYeCKHUE YCIOBUA

['OCT 6552—80 Kucnota oprodochopHas. Texnuueckue yciaopus
[[OCT 7172—76 Kanuit nupocepHoKUcabIi. TexHUYEeCKUE yCaoBUS

[OCT 11125—84 Kwucnora azoTHass ocoO0OM YHUCTOTHI. TeXHHUUYEeCKHUe
YCJIOBUS

H3nanne odpuunaibHoe
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[[OCT 14261—77 Kucnora coJisiHass ocoboil YUCTOTBHI. TexHuuyeckKue
yCJIOBUS

FTOCT 14262—78 Kucnora cepHasgs oco0oil yuCTOTBHI. TeXHUYECKHUE
VCJIOBUSA

TOCT 19807—91 TutaH W crniaBbl TUTaAHOBBIC HEPOPMHUPYEMBIE.
Mapku

[OCT 28473—90 YyryH, cranb, ¢peppocniasbl, XpOM, MapraHeu Me-
Tautnyeckue. O0lMe TpeboBaHUS K METOAM aHaI13a

3 OBIINE TPEBOBAHWA

3.1 O6wue TpeboBaHusa K MetoaaM aHanu3a — mno ['OCT 28473.

4 POTOMETPUUYECKUN METOJI ONNPEJEJNEHNA TUTAHA
(0,15—3,0 %)

41 CymHocTb, METOOA

MeTton ocHOBaH Ha 00Opa3oBaHMU OKPAILLIEHHOIO B XEJTbIA LIBET KOM-
[LIEKCHOIo COeAMHEHUSA TUTAHA C AKAHTUITUPHUIIMETAHOM B Cpele XJI0pUC-
TOBOJOPOJIHON KUCJIOTHI U UBMEPEHUU ONMTHUYECKOH TJIOTHOCTU pacTBOpA
NMpH JJIMHE BOJHbI 395 HM.

Keneso (111) u Bananuin (V) BoccTaHaBANBAKOT ACKOPOUHOBON KUCIIO-
TOM

BoabdpaM U HUOOUI MACKUPYIOT COOTBETCTBEHHO opTodhochopHOU U
BUHHON KUCJIIOTAMU.

42 AnnapaTtTypa U peakxTHUBBHI

CnextpodoToMeTp WIH POTOIJIEKTPOKOJOPHUMETP, NO3BOISIOLIUE TIPO-
BOAUTb U3MEPEHHSI CBETOMOIJIOILIEHUS pacTBopa Npy ANUHe BoAHBI 390 HM.

Kucnora xnopucrosogopoaHas no OCT 3118 wau F'OCT 14261,
pacteop 1:1, 1:9, 1:100.

Kucnora azorsast no 'OCT 4461 vwnu TOCT 11125.

Kucnora cepHast no 'OCT 4204 viu I'OCT 14262, pa3basineHnas 1:1,
1:2, 1:5.

Kucnora oprodpocdopnast mo 'OCT 6552.

Kucnora BuHHasg no 'OCT 5817, pactBop MaccoBoil KOHLEHTpPALUHU
200 r/oM3.

Kucnora ackopobuHonas o OCT 5817, pacTBop MaccoBOi KOHLIEHT-
pauuu 40 r/am3, roToBST B J€Hb NPUMEHEHHUS.

JMaHTUNUPHUIMETAH, PACTBOP MAacCOBOM KOHIIEHTpaluu 40 r/am3.

4 r IMaHTUNUPWIMETaHa pacTBopsiior B 100 cM> xJiopycTOBOAOPONHOI
KUCIOThI, pa3zdapiaeHHon 1:6.
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Tutan Metannuyeckuit nmo N'OCT 19807.

CraHpaptHblit pacTBop TUTaHa: 0,1 r MeTa/IMYECKOrO TUTAHA ITOMe-
L{AIOT B CTAKAH BMecTMMOcTbio 250—300 cM?3, nmpunusaiot 50 cM? cepHoit
KUcaoThl (1:2) U pacTBOpsIOT NpU HarpeBaHuu. 3ateM npudasBIAIOT Mo
KaIUIsiIM a30THYIO KMCJIOTY 10 00ecLiBeYMBAHMS pacTBOpA MU BLINAPWBAIOT
OO TIOSABJIEHUSI TYCTBIX MMApOB CEpPHOM KHUCJIOThbI. PacTBOp OXJ1aXAaloT.
OcTOpOoXHO OOMBIBAIOT CTEHKHM CTaKaHa BOAOW M BHOBb BBIMTAPUBAIOT [0
MOSIBNEHUSA NAapoB cepHoM KHucaoThl. Tlocae oxnaxaeHUs pacTBoOp Nnepe-
MBAIOT B MEPHYIO KONOY BMECTUMOCTbIO | AM>, HONMBAIOT OO METKH
cepHOM KUcaoTOoM (1:5) U nepeMetuBaloT.

1 cM3 pactBopa conepxut 0,0001 r TuTaHa.

Kanuit nupocepHokucablit mo NrOCT 7172.

AMMOHUIT MoaubaeHosokucablii mo I'OCT 3765, pacteop: 1,8402 r
MOJIUONEHOBOKHUCIOI0O aMMOHHMS ITOMEIUAIOT B CTAKaH BMECTUMOCTLIO
300 cM3 M pacTBOpSAIOT B Boae NpH HarpeBaHuu. [locie oxIaxaeHMUs
PACTBOP NMEPEHOCAT B MEPHYIO KON6Y BMECTUMOCTBIO | M3, OIUBAIOT o
METKY BOAOM U TMEepeMelInBaIoT.

I cM3 pactBopa comepxut 0,001 r Monubaena.

43 IllpoBeneHue aHaadU3a

4.3.1 [lpuecomosnenue ucnoimyemozo pacmeopa 0as chaagos, He codep-
HCAWUX 80NbPPAM U HUOOUL

Hagecky 0,1 r nomewaor B ctakaH BMectuMocTbio 100—150 cMm?,
npubasnsior 20 cM3 X10PUCTOBOAOPOAHON KUCAOThE, 5 cM> a30THOM KHC-
JIOTHI U PAacTBOPSIOT NpH HarpeBaHuU. [1pubapinsiior 15 cM3 cepHoil Kuc-
aoTel (1:1), BLIMApUBAIOT pacTBOp A0 IMAPOB CCPHOM KMCIOTBHI U
oxnaxzgaior. [Tpubasnsior 20 cM> x10pUCcTOBOLOPOAHOM KHUCAOTHI (1:9) 1
pPacTBOPSIIOT COJHU NPU HarpeBaHHH.

4.3.2 [Ipuecomoenenue ucnsimyemozo pacmeopa daa cnaaeos, cooepxca-
wux eonspam u Huobul

Hasecky nipoOsni 0,1 r momewiaior B crtakaH BMecTuMocTbio 00—
150 cM3 M pacTBOpsiioT NpM HarpeBaHuM B 30 cM3 XJIOpHUCTOBOAOPOIHOM
KHCHOTHI, 15 cM> ceproit kucnotsl (1:1) u 3 cM> opTodocdopHO# KMCTO-
Thl. [Ipu6aBIsIOT 5—7 cM3 a30THOIl KMCJIOTHI U BBIMAPUBAIOT 0 IAPOB
cepHoil kucaoThl. CTakaH ¢ pacTBOPOM OXJIAXAAIOT, NMPUWIKBAIOT 15 cM?
pacTBOpa BUHHOM kucnotsl, 20 cM3 xopuctoBopoponHoi kucnotsl (1:9)
M PACTBOPSIIOT COJIU NPU HArpeBaAHUM.

4.3.3 Ilpu HanuyuM HepacTBOPHMMOTO OCANKa PaACTBOP, IMOJNYYSHHDBIH
B cOOTBETCTBUM C 4.3.1 uau 4.3.2, dwibTpyror yepes QUIbTp CpeaHei
IUIOTHOCTH («Oejiast JeHTa»), MpOMbIBAIOT (PUIBTP [ABa pa3a XJIOPHUCTOBO-
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nopoaHoit kucaoroid (1:100) u 3areM Bonoit. PuabTPAT COXpaHSAIOT (OC-
HoBHOM duabTpaT). PUIbTP C 0CAAKOM MMOMCUIAIOT B INTATUHOBBLIN TUTEJIb,
BLICYLLIMBAIOT, O30JIAI0T, NpokKaiuBatoT npy 600—700 "C u cruiabasior ¢
] r nMpoCcepHOKUCIOro Kajus. TUreab ox14axaaioT, MOMelaloT B CTaAKaH
BMecTHMOCTbIO 150 cM3 1 pacTBopsiioT n1as npu Harpesauuu B 20— 30 cm?
XJIOPUCTOBOJOPOJAHON KUCHOTHI (1:9).

Turens BBIHUMAIOT U OOMBIBAIOT XJIOPUCTOBOAOPOAHOM KUcaoTon (1:9).

[ToayyeHHBIN pacTBOp NPUCOEAUHSIIOT K OCHOBHOMY (pUJIbTpATY.

4.3.4 Pazeumue oxpacku

PacTBOp, nonyyeHHbIH B cooTBeTCcTBUU C 4.3.1, 4.3.2 unu 4.3.3, nepe-
IMBAIOT B MEPHYIO K06y BMecTUMOCTbio 200 cM>, HONUBAIOT A0 METKH
XJ10pUcToBOoAOpONHONH KUcaoToit (1:9) U nepeMelIUBAIOT.

B nBe MepHble Koabbl BMecTUMocTbio 100 cM3 Kaxzgas romeLarcT
AJIMKBOTHBIE YACTU PACTBOPA B COOTBETCTBUU € TAOIMLEH .

Taobnuuua |1

MaccoBast gonst TuTaHa, % AJIMKBOTHAA YacTb pacTBopa, cM>
Ot 0,15 no 1,0 Bxy104. 20
Cs. 1,0 » 20 » 10
» 20 » 30 » S

B kaxayio konby npubaBiasioT Mo 5 cM°® pacTBopa ackopOGUHOBOW
KMCJIOTBI, PacTBOpPBI MepeMEIIUBAIOT U OCTABAIOT CTOSAThH J—10 MHH.
Jlo6assstior no 15 cM3 xjopucrosogoponHoit kuciaotsl (1:1) ¥ B ofHY U3
kon6 mpwiusaior 10 cM? pactBopa mMaHTUNMpUiIMeTraHa. PacTBopbl B
K0JI0ax OJOJUBAIOT 10 METKH BOAOM, NEpEeMEILUBAIOT U OCTABISIOT CTOSATH
40 MUH.

OnNTHUYECKYIO TUIOTHOCTDb IMOAYYEHHKIX PACTBOPOB U3MEPSIIOT Ha CHEK-
TpopoTOMETPE IMPU WIKMHE BOJHBI 395 HM B KIOBETE C TOJILMHOMN cios
XUIKOCTH | CM WM Ha POTOIIEKTPOKOJOPUMETPE CO CBETOMDUILTPOM,
UMEIOLUUM MAKCUMYM CBETOMNPOIYCKAHUA B UHTEPBaAJie NJUH BOJH 390—
4005 HM, BBIOUpAs KIOBETY TAKMM 00pa3oM, YTOOb! MOJIYYUTH ONITUMAJIIbHOE
3HAYEHHUE OMNTUYECKON ILUTOTHOCTH.

B xauecTBe pacTBopa CpaBHEHHSI UCITOJB3YIOT AIMKBOTHYIO YacTh pac-
TBOPA, COACPKALLYIO BCE pEaKTUBDI, 34 UCKJIIOYEHUEM JUAHTHITMPWIMETAHA.

OnHOBpEMEHHO C [poOBeIEHMEM aHaAU3a IMPOBOIAAT KOHTPOJIbHbIN
OIBIT HA 3arpsi3HeHHUE PeaKTHBOB.

ConepxaHue TUTAHA HAXOMASAT IO rpalyUpOBOYHOMY Irpaduky.

44 [flocTpoeHUue rpaayupoBOYHOro rpadpukKa

B wects crakaHoB BMecTUMOocTbIo 100--150 cM3 kaxablit MpUIMBAIOT
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1,0: 2.0: 4.0: 6,0: 8,0 u 10,0 cM> cTaHmapTHOro pactsopa TUtaHa. Ecnu
aHAJIM3UPYEMDBIH CIUJIAB COAEPXUT MOJMUOINEH, B KAXIbIH CTaKaH NMpuoOaB-
NS0T pacTBOP MOJMOIaTa aMMOHHUA B KOJMYECTBE, COOTBETCTBYIOLLEM
colepXxaHuo MonubaeHa B aHaiM3upyeMoM ciuiaBe. CeabMOHN cTakaH
CJIYXKHUT VIS ITPOBEAEHUSI KOHTPOJIBHOTO OIbITa. JJajsee aHaU3 MPOBOLAT,
Kak yka3aHo B 4.3. O6beM anukBOTHO# 4acTi pasBeH 20 cm3. [Ipu usMe-
PEHUH ONTUYECKOHN MJIOTHOCTH B KAYECTBE pacTBOpa CPABHEHUS UCIIOJIb-
3YIOT PACTBOP KOHTPO/IbHOro orbita. CTposiT rpaAyupoBOYHBIN rpadHK

3aBUCUMOCTU OINTUYECKOU TJIOTHOCTHU OT COJAepKAHUA TUTAHA B I'palyu-
POBOYHbBIX PACTBOPAX.

45 Obpaborka pe3yJibTaTOB
Maccosyio no/to TuTaHa X, %, BbIMUCISIOT 110 popMyJie

(my - my)
m

Y- (1

100,

rme m; — Macca TUTAHa B aHaJIM3UpyeMol npobe, HAWAEHHAas! no rpa-
AYUPOBOYHOMY rpadpuky, r;

m, — Macca TUTaHa B KOHTPOJILHOM OIbITe, HAWIAEHHAas 110 rpaly-

UpPOBOYHOMY rpaduky, T;

— Macca HAaBECKM CrILiaBa,

4acTH pacTBOPA, T.
HopMbl TOYHOCTU ¥ HOPMAaTHBbI KOHTPOJISI MpUBeAEHbI B TabauLe 2.

m COOTBETCTBYIOLIAA &JTUKBOTHOM

Tadbnunua?2

HonyckaeMoe pacxoxaeHue, %
DE3VIDL-
S raTo
NBYX TpeX aHaJIu3a
Maccosast n1onst TutaHa, % HOCTH pe- ?r?g ﬂ;:i‘ napasn- napan- | CTaHAApT-
3y/IbTaToB ’ JICAbHBIX | JIebHbIX | HOro 0O-
aHanu3a A | TIOJHEH- onpe- onpe- pastia 1
HbIX B N N
DAVTHIHDBIX ﬂenz?un nen;?un 33’1‘::3:;?{;
yC-
JOBUSX di q:}:{:;; N
~ . ]
Or 0,15 no 0,20 sxnoy. | 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
» 20 » 3,0 » 0,11 0,14 | 0,11 0,14 0,07
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ITPHTOXEHHE A
(oba3amensvroe)

UCO 1143393

Huxenesble cniiaspl. OnpeneyieHHe COaepXKaHHsA THTAHA.
CnexkrpodoToMeTpHUECKHR METO ¢ JMAHTHNHPH/IMETAHOM

A.1 ObaacTh npuMeHeHns
HacTtosuiMi CTaHAapT YyCTaHABIUBAECT CNEKTPOPOTOMETPUUECKUA METOL OIl-
peaencHUsl TUTaHa B MHTepBane ot 0,3 no 5,0 % (m/m) B HUKeneBHIX CIl1aBax.

Jlonyckaercss pacnpoctpaHeHHe 3Toro Meroaa ao HUxHe rpaHuubl 0,05 %
TUTAHA

MeTton nonyckaeT onpeneneHue TUTAHA B CIL1aBax, COJAEpXallMx BoJibdppam
M/WJIWU TaHTan.
A.2 HopmaTHBHBIE CCHLUIKH

B HacTosilieM CTaHaapTe UCIOAb30BaHb! CCbIJIKM Ha CJCAYIOLLME CTAHAAPTHI:
[OCT 1770—74 Ilocyma MepHas nabopatopHas crexiasHHasA. LIMIHHApHI,
MEH3YPKH, KOJIObI, NpobKpKu. TexHHUYeCcKHe yCI0BHUSA

FOCT 7565—81 YyryH, ctank ¥ crnassi. Meroabl orbopa npob png XxuMu-
4yeCcKOro aHaju3a

[OCT 29169—91 JlaboparopHas cTeknsiHHas nocyna. [Tunerku ¢ ogHoit MeTKoM

[TOCT 29251—91 JlabopatopHasa creknsiHHas nocyaa. broperku. Yacto 1.
O6wue TpeOoBaHUA

A.3 CymHocTh MeTOaA

HMcnbiTyeMyto rnpoby pacrBopsiOT B XJIOPUCTOBOAOPOAHON M a30THOM KMC/TOTAX.
XJIOPUCTOBOAOPOIHYIO M a30THYIO KMCJIOTHI YAAASAIOT BhINNapUBAaHHUEM PACTBO-
pa A0 rnapoB cepHOM KHcaoThl. OOpa3yloT KOMIUIEKCHOE COeJMHEHHUE TUTaHa C

IUAHTUINIKPDHUIMETAHOM U H3MepAI0T abcopObLIMI0 HCIBITYEMOT'O pacTBoOpa MpH
IUVIMHe BOJAHLBI 390 HM.

A.4 PeaktTusbl

B aHanuze Mcnonb3yioT peakTUBbl aHAJIMTHYECKOM CTerneHH YHUCTOThI, €C/IM He
OrOBOpPEHO ApYyroe, U ANCTHWUIMPOBAHHYIO BOAY WIH BOIY 3KBUBAJIEHTHON YUCTOTHI.

X;10pHCTOBOAOPOAHAS KUCAOTA, pyg = 1,18 r/cM?.

XJ1I0pHUCTOBOAOPOAHAS KMCNOTA, pyg = 1,18 r/cm3, pactsop 1:1.

CepHas KMcioTa, p = 1,84 r/cM3, pasbasnernas 1:1. MeaieHHO Y Npy NOCTOSIH-
HOM TepeMellnBaHuK fobasnsior 100 cM> cepHoit kucaotsl K 100 cM? BoawL.

A30THasi Kuciora, p = 1,41 r/cm3.

AMMOHUS THAPOKCHUA, pacTBop p = 0,88 r/c .

AckopOuHoBasi kuciaora, pacteop:. 20 r ackopbuHoBoit kucnotel (CgHgOg)
pacTBOPAIOT B Boje, paz6annsioT a0 200 cM? M nepeMelInBaloT.

Kanui kucneiit cepHokucabiii (KHSOy).

I[HaBeneBass xucnora, pacrpop. 10 r 1iaBeneBoit KHUCIOTHL JABYXBOAHOM
[(COOH),-2H,0] pacTBopsiioT B Boze, pa3basnsior go 200 cM> ¥ nepeMeLIHBaIoT.

HHUaHTUNUPHJIMETAH, pacTBOp: 4 I JMAHTUNHPWIMETAHA MOHOruapara
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(0,3H,4N4O5-H,0) pacTtBopsi0T B Boze, coaepxaiuei 25 cM> XJIOPUCTOBOOPOII-
HOM KMCIOTHI, pacTBop 1:1 pa3basnsiior a0 200 cM? M nepeMELINBAIOT.

Harpuit xnopuctbtit, pactsop: 117 r xnopucroro Hatpus (NaCl) pacTBopsior
B Boje, pa3basnsioT a0 500 cM? ¥ nepeMelLnBaIoT.

TuTaH, OCHOBHOM cTaHAapTHbI pactsop (0,200 r/am3): 0,739 r kanus-TUTa-
HUA okcanara asyxBogHoro [K,TiO(C,04)2-2H,0] pacTBOps10T B Boae, 100aB/A-
toT 50 cM’ paszBaBIeHHOI CEPHOI1 KMCNOTbI U BbIMAPUBAKOT 00 NapoB. OX1aXaaoT
U pazbaBngloT Boaoi. [lepeHocsT xonoaHbli pacTBOp B MEPHYIO KO0y BMECTH-
mMocTbio S00 cM?, NOAKUBAIOT 8O METKM BOAOW WU MEPEMELINBAIOT.

TuTaH, CTaHaapTHBIH pacTBop (25 cM/aM?): 25,0 cM? OCHOBHOIrO CTaHAAPTHOTO
pacTBOPa NEPEHOCHT B MEPHYIO KOOy BMeCTUMOCTBIO 200 cM?, nobasnsior 20 cm?
pa30aBjeHHOH cepHOH KUCI0Thl. PacTBop OXN1aX1a0T, JONUBAIOT 10 METKH BOJOH
M nepeMeUInBaloT.

A.S5 Annapatypa

KoHnyeckne Konbbl BMeCTMMOCTbIO 125 cMm?.

Mepuble Konbbl BMecTuMocTbio 50, 100, 200, 250 u 500 cm?® no TOCT 1770.

[Iunerka BMecTUMOcTbIO 5 cM3 o TOCT 29169.

Mukpobioperka BMecTHMocTbio 10 cM?, rpagyuMpoBaHHasi, ¢ IeJ€HUIMH
0,02 cm> no TOCT 29251.

CrieKTpOMETp MOJIEKYASIPHBIN abCcopOLIMOHHBINA, MO3BOJSIOILUNA H3IMEPATDH
a0CcopOLIMIO NPU AJIMHE BOAHD 390 HM.

A.6 OT160p u noaroToBka npob

A.6.1 OrOop M noaroroBka nadopaTopHOIl NpoObl AOMXKHBI NPOBOJUTLCA IO
OOBIMHbBIM COTJIACOBAHHBIM METOAMKAM WIH, B ciydae pasHornacus, no [OCT 7565.

A.6 2 JlabGoparopHas rpoba sipisercd HOpMaIbHON B dopMe ppesepHON HIH
CBEPAWUIBHON CTPYXKH U He TpeOyeT AaibHENIUETO NPUTOTOBIEHMA.

A.6.3 Ecnu nmerorcs nogo3peHus, 4yro aboparopHas npoda 3arpsizaHeHa MacjioM
WIN CMa3Ko# B nipoiiecce Ppe3epoBaHnA WIH CBEPICHUA, OHA JOJIKHA ObiTb OUMLIIEHA
NMPpOMbIBAHUEM B aLl€TOHE BbICOKOH YHUCTOTbI M BbICYllIEHA Ha BO3ayXe.

A.6 4 Ecan naboparopHas npoba colepXHUT YacTHLbI UJIH KYCOYKH LIMPOKO
BapbHUpyeMbIX pa3MepoB, UCNbiTyeMas npoba nonxHa ObiTh NoAydYeHa REIEHUEM.

A.7 TIpomeaeHHe anan3a

A7.1 lIpUroTOBNIEHUE UCTIHITYEMOTO pacTBOpaA

A.7.1.1 Hasecka ucnoimyemou npobu

HaBecky McribITyeMOH 1poObl B3BELLIMBAIOT C TOMHOCTBIO 10 0,1 MI B COOTBET-
CTBUU C Tabnuuen A.l.

Taonuua Al

OxuiaeMoe cojepxaHue TutaHa, %, (m/m) Macca npobbl, 1
Ot 0,3 10 3,0 BKiOM. 0,19—-021
Cs.30» 50 » 0,099—0,11

A.7.1.2 Pacmeopenue ucnbsimyemoii Hagecku 6 xucaome

UcnbiTyeMylo HaBECKY NMOMELLAIOT B KOHHYECKYIO KO0y BMeCTHMOCTRIO 125 em3,
Nlo6asnsor 10 cM? XNOPUCTOBONOPOAHOM KMCAOTHBI M 3 CM> A30THOI KUCHOTHI.
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HarpepaoT no Hauajla peakUMyU U MPONOJIKAIOT HArpeBaHWE [0 MOJHOrO pacTBO-
peHUs Ecau crinaB He pactBopseTcs, HeobXoauMa HEKOTOpast KOPPEKTUPOBKA CMECH
K0T /10o0aRnsiioT XJ1I0pUCTOBOAOPOAHYIO KHCJIOTY, VBEJIMYUBAA ee ColepXaHHUe Ha
| cM’, ¥ MpOJOIXAIOT HAarpeBaHME 10 PACTBOPEHUS UCTIBITYEMOI HABECKH

AT 1 3 Ilpucomoeienue KoHeHHO20 UCRBIMYEMO20 pacmeopa

o6aBnsior 7 cM3 pa3baBieHHOI CEPHOI KUC/IOThI M BbINIAPHBAIOT PACTBOP A0
nosipiaeHus 6enpix napoB OXx1aXAAT COACPXKHUMOE M MOCTYNAIOT JaJIee B COOT-
BeTcTBMUM CA 7 131 unm A7 1 32 B 3aBUCMMOCTH OT NMPUCYTCTBUS TaHTAIA

A 7131 [lpu orcyTcTBUM TaHTana podasnsior 20 cM3 waseneBoil KUCIOThI U
HarpeBalOT A0 PacTBOPCHHUA cojien PacTBop ox1axaalT U IS CIUIAaBOB, HE
coaepXaulux BolibhpaM, aHANU3 NPOAOIXKAIOT, KaK ykazaHo B A 7 1 4

A71311 Ecaucnnas conepXHT BoabdpaM, 100aBNAIOT pacTBOP rHAPOKCH-
1A AMMOHMUS 10 TOJIy4eHHs 1IeTOYHOTro pacTBopa KHNSTAT pacTBOp OO paCTBO-
peHUss Boab(PpaMoOBOH KMcnoThl  PacTtBop oxjaxagaloT MW TNMOAKHMCASIOT
noGasneHueM 20 cM? XJIOpHUCTOBOAOPOAHON KMCIOThI PacTBOp ox1axnawT M
MPOJOJIXAKOT aHAIKU3, KaK YKaz3aHO B A 7 1 4

A 7132 B npucyrcTBuM TaHTana no6asngior 30 cM> BOIBI, HarpeBaloT 0
PACTBOPEHUS CONEN W CHOBa oxnaxaawT Pactop OWALTPYIOT yepe3 CKNanyaTbiH
GbTP ¢ GUIbTpoOYyMaxkHOM Maccoit (Ocalok NMpOoMbIBAIOT Teru1o# Boaoi (Puiabtpar
coxpaHsloT [loMelnaloT QUALTP € 0CAAKOM B IJIaTUHOBLIN THUFEJb, O30JSI0T IpH
800 °C n oxyiaxaarwtr JobaendaoT | r KUCIOTO CEpHOKUCIOTO Kanvi, HaAKphIBalOT
TUTeNb NMJIATHHOBOM KPBILIKOH M OCTOPOXHO CIIABJIAIOT Hal rJiaMmeHeM THrenb
OXJIAX/IAIOT, NTOMELIAIOT B cTakaH BMecTMMocThio 150 cM?, comepxawmit 20 cm?
pacTBOpPA LIABEJIEBOM KHUCJIOTbI, ¥ OCTOPOXHO HArpeBaloT A0 pacTBOPEHUA I1JiaBa
[ITnaTnHOBBLIM THresb BBIHUMAIOT U npoMbiBaloT CoeauHSIOT LIABEJICBOKHCIIbLIN
pacTBOP C NepBOHayalbHbIM GHIBTPATOM M NMPOAOJIXKAIOT, KaK yKazaHOBA 7 1 4

A7 14 Pazbasarenue

A 7141 PasdasneHue npu coaepxannm turaHa Menee 1,0 % (m/m)

[TepeHocsT vcnibiTyeMblit pactBOp (A7 131, A71311wimnA71 32)BMepHyOo
xonby BMecTUMOCTH0 100 cM”, ROMBAIOT A0 METKH BOAOW M NEpeMELIMBAKOT

A 71472 PaszbaBneHue npu coaepxaHUMU TUTaHA oT |1 10 5 % (m/m)

[TepeHocst ucnbityeMblii pactBOp(A7131,A713 11w A7 1 32)BMEPHYIO
KO0y BMeCTUMOCTBIO 250 cM”, TOUBAIOT A0 METKM BOIOH M MEPEMELIINBAIOT

A72 Paz3BsBuTHue OKpacKH

A 721 AnMMKBOTHYIO YacTb UcnibityeMoro pactBopa (A7 141 unn A7142)
5 ¢cM’ oTOMpaIOT NMMNETKOH M NOMEHIAIOT B ABE MEPHbIE KONObI BMECTUMOCTBIO
50 cM? Kaxnas

A 72?2 B nBe MepHble Konbbl no6asnsior no 5,0 cM3 pasbaBneHHOM XJI0puUC-
TOBONOPOAHOM KHUcnoThl (pactBop 1 1), 5,0 cM? pacTBopa acCKOpGMHOBOI# KUCIOTbI
1 20 cM3 pacTBopa XJIOpUCTOro HaTpus PacTBopbl nepeMeliuBaloT U OCTaBSIOT
CTOSATh HECKOJILKO MUHVYT

A 723 B oagHy u3 MepHbIX Kon6 pobasnsior 10,0 cm? pacTBopa aMaHTHNM-
pUJIMETAHAa

A 724 PactBop B 00eHx konbax AOAMBAIOT OO0 METKH BOAOH M OCTaBJIAIOT
cTodTh 40 MUH

8
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A73 CnekTpoMeETpHUYECKHE HU3IMEPEHHUH

A.7.3.1 HUsMepsioT abcopbunio obonx pacTBopoB, NOJYUYEHHDbIX B COOTBETCT-
BUM C A.7.2.4, OTHOCUTENbHO BOAbl, KAK PacTBOpa CPABHEHHS Ha MONECKYJIAPHOM
a0COpOLMOHHOM criekTpoMeTpe NpU AfiMHe BOAHBL 390 HM B KioBeTe | cM.

A.7.3.2 ABcopObLHIO HCIBITYEMOTO pacTBOpa BbIYMTAIOT U3 abcopOLIMH HUCITbI-
TYEMOTrO PacTBOpa, CoAepXKaulero AMaHTUITUPUIMETAHOBLIA KOMIUIEKC.

A74 KOHTpPOABHDBIHA OMNBIT

[lapannenbHO ¢ onpeae/IeHUEM NPOBOAAT KOHTPOJIbHBIH ONbIT Ha 3arpsi3HeHHe

PEaKTHBOB, UCTIOJb3ysl TaKyl0 Xe Tpolieypy BLINMOJHEHUS aHANU3a M TaAKHE Xe
KOJIUUECTBA PEAKTHBOB.

A75 Kaanubposka

A.7.5.1 B wectb MepHbIX KONO BMecTHMOCTbIO 50 cM? KaXgasi ¢ NOMOLLBIO
MHUKpoGIopeTky nomewator 0; 1,0; 2,0; 3,0; 4,0 u 5,0 cM3 cranaapTHOro pacrsopa
TUTaHa.

A.7.5.2 HoOasnsiioT pacTBOpbl pa3daBieHHONR XJIOPUCTOBOAOPOAHON KUCNOTHI,
ACKOPOUHOBOKW KUCIOTHI U XIOPUCTOro HaTpus Kak B A.7.2.2.

A.7.5.3 Ho6aernsior K pactBopaMm 10,0 cMm’? pacTBOpa AMAHTHUIIMPUIMETAHA.
PacTtBopbl A0UBAIOT A0 METKH BOAOH, IepeMeliMBaAOT U OCTaABIAAKOT CTOATb 40
MHMH. Dta cepus coorsercTeyer 0:0, 0:1, 0:2, 0:25 Mr/cMm? THTaHa.

A.7.5.4 HU3aMepsitor abcopbumnio KannbpoBOYHbIX paCTBOPOB, KaK YKa3aHoO B A.7.3.

BoiunTarT abcopbunio XxannbpoBOYHOTO pacTBOpa, HE COAEPXKAllero THTaHa,
H3 abcopOuny oCTANLHBIX KatUOPOBOUYHbBIX PACTBOPOB.

A.7.5.5 CrpoAat KannbpoBoUuHbI# rpacdmk 3aBUCUMOCTH abcopOLUK OT coaep-
XaHHWsI TUTAHA B KATMOPOBOYHBIX pacTBOpax.

A76 KonuvdyecTBO onpeneleHHUN

OnpeneneHyie THTaAHA BbINOMHSAIOT MUHUMATBLHO B IBYX Mapa/Ule/IbHbIX HABeCcKax.

A77TKOHTpOANBHBIR aHAaNN3

KauyecTBO MeToAa MOXET ObiTh NTPOKOHTPOAHUPOBAHO NMapaJUIEbHbLIM Oonpelie-
JICHUEM THUTaHA B OJHOM WIU HECKOJIbKHUX o0pa3uax aHaJoruyHoro crnasa,
CONCPXAaHUE TUTAHA B KOTOPBIX U3BECTHO, C UCMGJbL30BAHUEM TAKOHU XK€ rpote-
OYpPb! BBIMTOJHEHHUS aHAIU3A.

A.8 O0paboTka pe3yabTaToB

A8.1 Pacuer

A.8.1.1 OnpeaensaioT KOHUECHTPALKIO TUTAHA B WUCMLITYEMOM pacrBope
(A.7.3.2) 1 B KOHTPOJIBHOM OTbITE MO KaTUOpoBoUHOMY rpaduky (A.7.5.9).
A.8.1.2 PaccumteiBaloT coaepxaHue TutaHa Wy, %, no ¢dopmyie

WTi=.(P.IC_’%:LL)I. 1073 (A.1)
ri¢ py; — KOHLCHTpaUMA TUTAHAa B UCTIbITYeMOM pacTBope (A.8.1.1), MKT/cM>;

Pr. , — KOHUCHTPALUsA TUTAHA B KOHTPOsibHOM onbiTe (A.8.1.1), MKr/cm?;

V' — ob6beM ncnbiTyeMoro pactsopa (A.7.1.4.1 uam A.7.1.4.2), cM3:
m — Macca ucnbiTyemMoit HaBsecku (A.7.1.1), r.
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A82 ToOYHOCTSD

A.8.2.1 Jlabopamoprvie ucnsimarus

OaunHanuars JabopartopHuii B YeTbIpEX CTpaHaX NMPUHUMAJIHN YYacTHE B UCIIbI-
TaHUSX 3TOro MEeTo/a AaHATU3Aa, UCNONb3ys YeThipe oOpa3ua, XMMHYeCKHI COCTaRB

KOTOpPbIX NpHUBeAeR B tadnuue A.2. Kaxablit oOpazeu Obln npoaHann3npoBaH
ABaXAbl B pa3Hble OHMH.

Tadbnuua A.2 — XMMHUECKHIT COCTAB UCTIBITYEMBIX oOpasuoB, % (m/m)

O6pazeun | Al | Co | Cr | Fe Hf | Mo | Nb | Ta | Ti W Ni

RE-1] 55110 |9 — 16 | — | — 26 1,5 |10 | OcranbHoe
| RE-2 05705 120 |18 | — |3 5 — 11,0 | — »

RE-3 1919 (22 | — | — | — 11 1,4 |3,7 | 2 »

RE-4 30110 114 | — | — |4 — | — 150 4 »

A.8.2.2 Cmamucmuueckuli aHanu3s

PeaynpTarhl MeX1a0OpaTOpHOW NpoOrpaMMbl UCNBITAHUN ObIIM OUEHEHBI C
HMCI1I0JIb30BAHUEM CpeaHUX M3 ABYX pe3yabtaTtoB. JlaHHbIe 6bITM 0OpaboTaHbi
CTATUCTUUYECKU C UCToNb3oBaHUeM KpuTepueB KoxpaHa u JAMKcoHa.

A.8.2.3 TloBTOpsAEMOCTb U BOCITPOU3BOAUMOCTb ObI/IM BBIYMCIJIEHDBI C AOBEPH-

TENbHONU BEPOATHOCTHIO 95 %. Pe3ynbrarhl CTaTUCTUUECKOrO aHANU3a NPUBEIEHbI
B Tabauie A.3.

Tadbnuua A.3 — Pe3ynbraThl CTATUCTHYECKOrO aHaIN3a

Cran- ngiiiep:g{_a' Buytpunabo- | Mexiabopa- - .
. pPaTOPHOE | TOPHOE CTaR- X0OH -~ OCTIpOM3-
i%p T;;z': af{ﬂ‘;:;w% CTaHJAPTHOE | JApTHOE OT- MOCTb BOJAHUMOCTD
P (m /m3 > | OTKJIQHEHHE KJIOHEeHUe
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 9,063 0,139
A.9 JTlomexu

Ecay B HUKeneBbIX CriaBax NpUCYTCTBYeT MoaubiaeH, TO OH MOXeT ObiTh
NMPpUYMHOM 3aBbIIIEHUSA Tmosy4dyaeMoro 3HadeHMA TUTaHa (A.8.1.2) Ha 0,001 %
(m/m) Ti Ha xaxanitt 1,0 % (m/m) Mo.
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