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[lpeaucnoBue

Llenn nnpuHumnel ctTaHgapTusauum B Poccunckon egepaunmn yctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-03 «O TexHU4YecKOM perynmpoBaH1Un», a npaBuna npmMmeHeHuns HauMoHanbHbIX
ctaHgapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon deagepauun.
OCHOBHbIE MOSTOXEHUSAY

CBegeHUA o cTaHgapTe

1 NOANrOTOBJIEH ®I'YT «UHNN4YepmeT um. WU.T'1. BapanHa», TexHn4eCcKMM KOMUTETOM NO CTaHOAap TU-
3aunn TK 145 « MeToabl KOHTPONA MeTanNonNpPoAyKUMM» Ha 0CHOBE COOCTBEHHOIO ayTEHTUYHOIO NepeBoja Ha
PYCCKUWU A3bIK CTaHAdapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHuueckum komuTeToM No ctaHgapTusaunm TK 145 «MeToabl KOHTRONA MeTannonpoaykK-
LLA»

3 YTBEPXXJEH MWBBEOEH B AEVNCTBWE Mpukaszom deaepansHOro areHTCTBa no TexH NYECKOMY pery-
nmpoBaHuo U metponorun ot 21 gekabpa 2010 r. Ne 912-ct

4 HacTtoawmn ctaHgapT naeHtTudeH mexgyHapoaHomy ctadHgapty UCO 10280:1991 «CTtanb U 4yryH.
OnpepeneHne cogepxxaHna TutaHa. CnekTpodoToMeTpudeckni Metoq ¢ NpuMeHeHnemMm guaHTUunmMpuiaMeTa-
Ha» (ISO 10280:1991 «Steel and iron — Determination of titanium content — Diantipyrylmethane
spectrophotometric method»).

[Tpu npuMeHeHU HaCTOALLEro cTaHaapTa pekoMmeHayeTCa MCNoNb30BaTbh BMECTO CChINTOYHBLIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYOLWME UM HaUMOHaNbHbIE cTaHgapTel Poccunckon ®eagepauin, CBeaeHNa o
KOTOPbIX NpUBedeHbl B cnpaBoYHOM nNpunoXxeHun A

5 BBEAEH BIMEPBbBIE

ViHgpopmayusi 06 U3MEeHEeHUSIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200HO U30asaeMOoM
UHOPpMaUUOHHOM YKa3zamerne «HalyluoHarnbHble cmaHoapmbi», a mekcm U3MeHeHUU U MorpasokK 8 exeMe-
CSYHO U30asaeMbiX UH(bOpMaUUOHHbIX yKa3zamensax «HauuoHansHble cmaHoapmeiy. B criydyae riepecmMompa
(3aMeHbl) U OMMeEHbLI Hacmosue20 cmaHoapma coomeemcemasyrouiee yeeoomneHue byoem onybnukogaHo
8 eXXKeMeCs4YHO u3dasaeMoM UHOpMaUUOHHOM yKa3zamerne «HauuoHanbHbIe cmaHoapmabi».

Coomeemcmeyrowlast UHGpopMalyls, yeeOoMIIeHUe U meKcmbi pa3Melliaromcs makxe 8 UHQOpMalUUOH-
HolU cucmemMe obluye20 rnofib3osaHuss — Ha ochuyuanbHoM cauime ®eoepallbHo20 ageHmemaea o mexHu4ec-
KOMY pea2ynupoeaHUuro U Mempornoauu e cemu VIHmepHem

© CtaHgapTuHdopm, 2012

HacTtoawumn ctangapT He MoXeT ObITb MOMHOCTBIO UMM YaCTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
MpocTpaHeH B KadecTBe oduymanbHoro nsgaHma 6es paspellueHna PegepanbHOro areHTcTBa Mo TEXHUYE CKO-
MY PEerympoBaHnto 1 MeTPoIorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

CTAJlIb W YYI'YH

OnpegeneHue cogepxaHua TUTaHa.
CnekTpocgoTOMETPUYECKUN MeTO4 C NTPUMeHeHUueM ANaHTUNMpUIMeTaHa

Steel and iron. Determination of titanium content. Diantipyrylmethane spectrophotometric method

[lata BBeaeHnsa — 2012—03—01

1 O6nacTb NpMeHeHUs

Hactoawunin ctaHaapT ycTaHaBnuMBaeT crnekTpodoToOMeTPUYEeCKNn MeToa ¢ NPUMEHEeHNeM AUaHTUMNK-
punMeTaHa ansa onpeaeneHns cogepXaHna TutaHa B ctann n vyryHe.

MeToa npuMmeHM ang onpeaeneHnsa MmaccoBbIX aonen TutaHa B ananasoHe ot 0,002 % ao 0,800 %.

2 HopMmaTuBHbIE CChINKN

B HacTosweM cTaHgapTe UCNOoNb30oBaHbl HOPMaTUBHBIE CCLINTKM Ha crneayolme MexgyHapoaHble cTaH-
0apThbl:

NCO 377-2:19891) OT60p 1 npuroToBneHne obpasuoB ANA UCMLITAHNN U3 4edopMUPYEMbIX CTanen.
UacTb 2. Obpasuybl ans onpegeneHns xmmudeckoro coctasa (ISO 377-2:1989 Selection and preparation of
samples and test pieces of wrought steels; part 2: samples for the determination of the chemical composition)

NCO 385-1:19842) Mocyna nabopaTtopHas. Bopetkn. YacTtb 1. Obwme TpebosaHua (1SO 385-1:1984,
Laboratory glassware — Burettes — Part 1: General requirements)

NCO 648:19773) Mocyna nabopaTopHada. Munetkn ¢ ogHo meTtkon (ISO 648:1977, Laboratory
glassware — One-mark pipettes)

MCO 1042:1998 Tllocyaa nabopatopHas. Konbbl MepHble ¢ ogHon meTkoun (1ISO 1042:1983, Laboratory
glassware — One-mark volumetric flasks)

NCO 5725:1986%) MpeunsnoHHOCTL MeToaoB UcnuiTaHuin. OnpeaeneHue NoBTOPAEMOCTU U BOCMPOUS-
BOAMMOCTW pe3ynbTaToOB CTAHAAPTHOIO MeToda C NoMOLLbIo MexnabopaTopHbIX UcnbliTaHMA (ISO 5725:1986
Precision of test methods; Determination of repeatability and reproducibility for a standard test method by
inter-laboratory tests)

R Hencteyet NCO 14284:1996 «Ctanb n vyryH. OT6op n npurotoBneHne ob6pasuos Ans onpeaeneHmns XMmMmn4eCcko-
ro cocraBay.

2) Hewncteyet NCO 385:2005 «lMocypa nabopartopHasi CTeKNsHHAA. bropeTkny.
3) HewncteyeT NCO 648:2008 «[locypa nabopaTtopHasi cTteknsHHas. ['TnneTkn ¢ ogHON METKOW».

) HewncteytoT MCO 5725-1:1994 « ToyHOCTBL (NPaBUNbHOCTL U NMPELN3NOHHOCTE) METOA0B U PE3yNbTaToOB N3Mepe-
HUK. HacTb 1. Obwme NnpuHUUnbl n onpeaeneHnsy,

NCO 5725-2:1994 «To4HOCTb (NPaBUNbHOCTb U MPELUN3NOHHOCTL) METOAOB U PE3yNbTaToOB U3MEPEHUN. HacTb 2.
OCHOBHOW MeTo onpeaeneHnst NOBTOPSAEMOCTU U BOCTNPON3BOAUMOCTU CTAHAAPTHONo MeToa U3MepeHuns»,

NMCO 5725-3:1994 « TouyHOCTb (NPaBuUIbHOCTb U NPELUN3NOHHOCTB) METOAOB U PE3yNbTaToOB U3MEPEHMN. HacTb 3.
[TpomMeEXyTOYHbIE NOKa3aTenn NPeun3noHHOCTU CTaHA4APTHOIO MeTo4a N3MEPEHNS»,

NCO 5725-4:1994 « TouyHOCTb (NPaBUNbHOCTb U NPELUN3NOHHOCTE) METOA0B U PE3yNbTaToB U3MepeHnn. Hactb 4.
OCHOBHbIE MeTOAbl onpeaeneHus NPaBUIbHOCTU CTAaHOAPTHOIO METOAA U3MEPEHUSAY,

NMCO 5725-5:1994 « TouyHOCTb (NPaBUIbHOCTb U NPELUN3NOHHOCTL) METOAO0B U PEe3yNbTaToB U3MEPEHUN. HacTb 5.
AnbTepHaTUBHbIE METOAbI OnpeaerneHus Npeyn3noHHOCTU CTAHOAPTHOrO MeTo4a U3MEPEHUN Y,

NCO 5725-6:1994 « TouyHOCTb (NPaBUIbHOCTb U NPELUN3NOHHOCTB) METOA0B U PE3yNbTaTtoB U3MEPEHMN. HacTb ©.

lcnonb3oBaHWe 3HAYEHUN TOYHOCTU HA MPaKTUKE».

U3paHune odbmumanbHoe
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3 CywHoOCTbL MeTOoAAa

MeToa ocHOBaH Ha pacTBOPEHUN aHaNMTUYECKOW HaBEeCKM B XSIOPUCTOBOAOPOAHON, a30THOW U CEPHON
KMUCNoTax.

[lonnasneHne HepPacTBOPMMOTO OCTaTKa C KUCITbIM CEPHOKUCTBIM Karmem B Ka4ecTBe NiaBHS.

ObpasoBaHue XenToro komnnekca ¢ 4,4-AuaHTUNUPUIMeTaHOM.

CnekTpodoToMEeTpUYECKNE N3MEPEHNS OKPaLLEHHOro KOMMeKca npu AfIMHE BOMHbI 0KoJ1o 385 HM.

4 PeakTuBbI

4.1 XXeneso BbICOKON YNCTOThI, coaepKallee meHee 2 MKr Ti/T.

4.2 Kncnbi cepHokucnbl kanun (KHSO,).

4.3 Yrnekucneii HaTpuin (Na,CO4), 6e3BOAHBIN.

4.4 XnopuctoBogopoaHas KucroTa, NnoTHoCTLo 1,19 r/iecms.

4.5 A30THas KucnoTa, nnoTHocTbio 1,40 r/iem®.

4.6 dTopucToBOAOPOAHANA KMCMOTA, NNOTHOCTLIO 1,15 r/fcm3.

4.7 XnopuctoBogopoaHad KACMoTa, NIoTHOCTbo 1,19 r/cm®, pazbasneHHas 1:1.

4.8 XnopucrtosogopoaHas kucrnoTa, nnoTHocTeio 1,19 r/iem3, pasbasneHHas 1:3.

4.9 CepHas kucnoTa, nnoTHocTbio 1,84 r/cm® | paszbasneHHas 1:1.

4.10 BuHHas kucnota, pacTeop, nrnoTHocTbio 100 r/am3.

4.11 AckopbuHoBas kucnota, pacTsop, nroTHocTbo 100 r/ams.

PacTBOp roTOBAT HENOCPEACTBEHHO nNepea NCNONb30BaHUEM.

4 .12 lLlaBeneBOKUCNBLIM aMMOHWA, pacTBOP

PacTtBopsatoT 6 r MoHornaputa wasenesokucnoro ammoHna [(COONH,),H,O] B Boae 1 pasbasnatot o
200 cm®.

413 Yeneso, pacteop, 12,5 r/am*

PacTteopsatoT 1,25 rkenesa (4.1) 8 10 cm3 xnopnctoBogopoaHON KACNOThI (4.7) NPy OCTOPOXHOM Harpe-
BaHWK, 0OB6aBNAOT 5 cM° a30THOM KUCNOTHI (4.5) U KUNATAT A0 TeX Nop, noka 06beM pacTBopa He YMEHbLUNTCS
npubnuantensHo Ao 10 cm3. PacTBop oxnaxaaloT, NepeHocAT B MEpPHY0 Konby BmecTumocTbio 100 cm® ¢
OQdHOW MEeTKOWN, pa3zbaBnstoT A0 MEeTKU BOAOW U NepeMeLlnBaloT.

4.14 PacTBOp XONOCTOro onelta

[ OTOBAT pacTBOP XONIOCTOro OnblTa NapannenbHo ¢ onpeaeneHnemM TUuTaHa, UCMoNb3y4d TE e Konnvec-
TBA peaKTUBOB, KOTOPLIE Dbl B3ATLI AN onpegeneHnsl TuTaHa B obpasue, Ho He B XKenese. Heobxoanmo cne-
nosaTb MeToauke no 7.3.1 1 7.3.2, nanee pacTteop paszbasnatoT sogon Ao 100 cmS.

4.15 PactBop AgnaHTUNUMPUIIMETaHa

PacTBopsOT 4 r moHornapata — 4.4 MeTuneH-6uc (2,3-anmeTunn-1-peHnn-5-nnpasonoH),
Cy3H5405N, - Ho 0O, (anaHTunpunmeTtaHa) 8 20 cM> XII0pUCTOBOAOPOAHOM KUCNOTHI (4.7 ) M pasbaBnsaoT BOAOW
no 100 cms.

4 .16 CTtaHaapTHbLIV pacTBOP TUTAHA

4.16.1 OcHOBHOW pacTBop, cogepxawmn 1 r/gMm3 TutaHa, roToBAT cnegyowimm obpasom. Hasecky
0,500 r BLICOKOYUCTOro TUTaHa MeTallTIM4eCcKoro co CTeneHb YNCTOThl bonee 99,9 % B3BELWMBAOT C TOYHOC-
Tbto 4o 0,0001 r nnomewaoT B cTakaH BMecTumocTbio 300 cm3. JobasnsawoT 180 cm3 cepHOM KUCNOTbI MIIOTHOC-
Tbto 1,84 r/cm3, pasbaBneHHon 1:3, HakpbIBAOT YACOBLIM CTEKIOM, OCTOPOXHO HarpeBawT A0 MOSTHOro
PACTBOPEHUA MeTanna, OKUCNSAT a30THOW KUCNOoToN (4.5), AobaBnsieMon nNo Kannsam. PacTBop oxnaXxgarT U
NepeHoCAT B MEPHYIO Konby BMecTUMocTbio 500 cM3, pazbaBnsoT 40 METKM BOAOW 1 NepeMeLLvBaloT.

B 1 cm3 aToro pacteopa cogepxutca 1,0 Mr TUTaHa.

4.16.2 CTaHOapTHbIN pacTBop, cogepxawmin 50 mr Ti/gm3, roToBsaT cneayowmm obpasom. 10,0 cmS
OCHOBHOTO pacTBopa TutaHa (4.16.1) nomewaoT B MepHyto Konby BmecTumocTbio 200 cm3, pasbasnaioT 4o
MeTK/ BOAOW N NepeMeLlnBatoT.

PacTBOp roTOBAT HENOCPEACTBEHHO nepea NCNOoNb30BaHUEM.

1 cm3 aTOro pacTeopa coagepXuT 50 MKr TUTaHa.

[TpnmeyaHne— EcnMHET gpyrmx ykasaHmn, NCNONb3yOT peakTUBbl YCTAHOBIEHHON aHANUTUYECKON CTENEHN
YNCTOTbI U ANCTUNTNIMPOBAHHYIO BOAY, AONONHUTENBHO OYULLEHHYIO MEPETOHKOW UMK APYTMM CNOCcoBOoM.

5 AnnapaTtypa

Bcs MepHasi cTeknsiHHaga nocyaa aonkHa obiTh kKnacca A B cooTtBeTcTBUM ¢ MCO 385-1, MCO 648 nnu
NCO 1042.

2
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ObblvHOE NabopaTopHoe obopyaoBaHue, a Takke obopyaoBaHue, nepedmcrieHHoe B 5.1, 5.2,

5.1 Turenb NNaTUHOBLIN U U3 CNlaBa NNaTUHbI C 30N10TOM BMECTUMOCTbHo 30 cm3.

5.2 CnektpodoToMeTp A0MKeH obecnevynBaTb U3MepeHne onTUYeCcKon NMNIOTHOCTU Ha ASIMHE BOJSIHLI
385 HM.

YCTaHOBKY ANMWHLI BOMHbLI HE0OX0AUMO BbINOMHATL C TOYHOCTLIO A0 £ 2 HM U MmeHee. [Npn namepeHumn
3HavyeHun ontTudeckon nnotHocTn oT 0,05 0o 0,85 cneayeT AobuBaTLCS NOBTOPAEMOCTU aHANUTUYECKOTO CUT-
Hana ¢ TodHocTbo + 0,003 Unu meHee.

6 OT6op npob

OT60p Npob nposoasaT B cooTBeTCTBMN C NCO 14284

7 TpoBeaeHue aHanun3aa

7.1 AHanuTu4yeckasa HaBeckKka

B3gelwlnsaroT aHannMTU4yeckyto Haesecky ¢ TodHocTbo Ao 0,0005 r B COOTBETCTBUK C NpeanoiaraeMbiMi
MaCCOBbIMW OONAMU TUTAHA:

a)ans cogepXaHusa TutTaHa B amanasoHe maccoBbixaonen ot 0,002 % 000,125 % HaBeckapaBHa 1,00r;

0) Anacogep)aHusa TUTaHa B ananasoHe maccoBbiXxaonenot0,1255 % 000,80 % HaBecka paBsHa 0,50T.

7.2 XONocTOU ONbIT

[MapannensHo onpegeneHnto TUTaHa B obpasue, rno ToM Xe MeToauke, NMPoBOASsIT XONOCTOW OnbIT,
MCNONb3Y4A TO XKe KONMMYECTBO BCEX PEaKTUBOB U TY XKe KIOBETY AN U3MepeHUa onTUYeCcKou NNOTHOCTU, NpUMe-
HAA B KAYeCcTBe aHanUTU4eckon HaBeCKM B3BelLleHHOe 3KBUBaNeHTHoe KonndecTBo Xenesa (4.1).

7.3 OnpepeneHue TUTaHa
7.3.1 PacTBOopeHune aHanNnMTU4YeCKOU HaBECKM

MoMeluatoT Hasecky (7.1) B XMMUYECKUI cTakaH BMecTUMocTbio 250 cm3, gobasnsioT 20 cM3 XIopuUcTo-
BOAOPOAHOUKNCIIOTHI (4.4), 3aKpbIBaloT cTakaH YacOBbIM CTEKITOM U pacTBopsoT nNpu Temnepatype ot /70 °C oo
90 °C go npekpalleHus pacTeopeHus. [obasnstoT 5 cMS asoTHOM KUCNOTHI (4.5) U BeINapusaoT 40 Tex nop,
noka o6bEeM pacTBopa He AOCTUrHeT npumepHo 10 cm3.

PacTteop oxnaxaatoT, gobasnsatot 20 cm3 cepHoi kncnoThl (4.9) 1 BbinapusaoT A0 NoaBneHusa 6enbix
napoBs Tpuokcuaa cepbl (SO3). HenocpeacTseHHo nepe nodasneHnem napos (SO5) HaunHaeTca obpasoBaHue
TBEPAbIX YaCTUL, COMen, YTO MOXKET NPUBECTU K BbIDPOCY pacTBOpa U3 cTakaHa, MOSTOMY HarpeBaTth 3TO crneay-
eT ocTopoXHo. [Nocne noasneHna napoB SO, BbiAENAeTCAa CMeChb TBepAbIX COMEeN, NpKY BBICOKOU TeMnepaType
XXUAKOCTb MOXET ObICTPO ncnaputbces. N30bITOUHOTO BbiNapuBaHUSa HeObX0aMMo U3beraTb, BHACTHOCTU, B CNY-
Yyae aHanumsa XpomMocogep)kallux CcnnaBoB, MNOCKOMbKY BbiNaBlUMe CONM XpomMa TPpyaHO noagaroTcs
MOBTOPHOMY PACTBOPEHMIO.

Mocne oxnaxaeHus pacTeopa, 4obasnsaT 20 cM3 XITOPUCTOBOAOPOAHON KMCNOTHI (4.8) U OCTOPOXHO
HarpeBaroT 40 MOBTOPHOIO PacTBOPEHUS CONen.

[Tony4eHHbIN pacTBOP PUNBLTPYIOT Yepes Be330NbHY0 PUnbTpoBanbHYO Bymary co cpeiHen NMoTHOC-
ThH0 U NPOMbIBAIOT ropsiveit BOAOW, CHOBa NPpoMbIBatoT B 10 M3 XITOPUCTOBOAOPOAHON KNCNOTHI (4.7) , @ NOTOM
NPOMbLIBaIOT B ropaven soae. PUnbTpaT COXPaHAOT.

7.3.2 ObpaboTka HepacTBOPUMOro ocTaTKa

PunbTPOBanNbLHYO BymMmary COCTaTKOM NOMELL AT B TUreNb (5.7), BLICYLLMBAKOT U O30SO T NPU TAKOW HA3-
KO TemMnepaType, HackonbKO 3TO BO3MOXHO, NOKa BCe coaepXallue yrnepoa BellecTBa He yaandarcd, ganee
BblAepKusatoT nNpun temnepartype npumepHo 700 °C B TedeHUe npumMmepHo 15 MUH. OxnaxagarT, 4obaBnsoT
HECKOMbKO Kanenb CepHOM KUCHOThI (4.9) 1 2 cMm3 hTopUCTOBOAOPOAHON KUCTOTHI (4.6), BbiNapuBatoT 40 CYXOro
ocTaTka U npokanueatoT npu temnepatype 700 °C.

[TpunmeyaHwune— [dnsgaHannTn4ecknx HAaBECOK, coaepXxawmx Bonbdpam, 06paboTka oCcyLeCTBNAETCSH B COOT-
BETCTBUM C pas3genom 9.

[TpokaneHHbI ocTaTok cnnasnaloT ¢ 1,0 rkncnoro CepHOKUCNOro Kanus (4.2) Ha OyH3eHOBCKOW ropenke
oxnaxpaatoT. Mnae pacTeopsAoT Npy HarpesaHun B 10 cm3 pacTsopa BUHHON KACoThl (4.10) n go6asnatoT K
OCHOBHOMY hunbTpaTty. MNepeHocaT Bce B MepHYto kKonby BMmecTumocTbo 100 cm3 nnimn 200 cm3 B COOTBETCTBUN
c Tabnuuein 1, pasbasnaoT BOAOW 40 METKU N NepeMeLlnBatoT.
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7.3.3 Pa3BUTUe OKpacKu

[TomellatoT ABe anMKBOTHbLIE YacTU pacTBoOpa B COOTBETCTBUMM C Tabnuuen 1 B oTaernbHble MepPHbIe KOMbbl
BMECTUMOCTbLIO 50 cM3, YTOBBI TOTOBUTL aHaNU3UPYyEMbIA PACTBOP U PACTBOP CpaBHEeHUs. BeoaaT 4obasku ¢
MOMOLLIbIO DIOPETOK NN NUNETOK, MepemMeLlmBas pacTBOpP NOCe KaXXaon odaBKuy.

a) AHannsnupyemMbin pacTBoOp:

- pactBopxkenesa (4.13), ecnuHeobxogmmo (Tabnuua 1);

- pacTBop xonoctoro oneita (4.14), ecnu Heobxoaumo (Tabnuua 1);

- 2,0 cm3 pacTBopa LaBeneBoKUCIOro aMMmoHus (4.12);

- 6,0 cM3 xrTOpUCTOBOAOPOAHON KUCTOTLI (4.7 );

- 8,0 cm3 pacTBOpa ackopbuHoBOM KUCNOTHI (4.11), nocne AobasneHns HeobxoaMMa BblAepKKa B TeYe-
HUE S MUH;

- 10,0 cm3 pacTBopa gnaHTUnupunmeTtaHa (4.15).

b) PactBop cpaBHeHUSA:

- pacTtBopxkenesa (4.13), ecnn Heobxogmmo (Tabnuua 1);

- pacTBop xonocTtoro onbita (4.14) , ecnu Heobxoagnmo (tabnuua 1);

- 2,0 cm3 pacTBOpa LWaBeneBoKUCNIoro aMMoHus (4.12);

- 8,0 cM3 xnopucToBoAOPOAHON KACTOTHI (4.7);

- 8,0 cm3 pacTBOpa ackopbuHoBOM KncnoThl (4.11), nocne aobasneHus Heobxoanma BblaepKka B Teue-
HUE 5 MUH.

PacTBopbl a) 1 b) pa3baBnaoT 40 METKM BOAOW U nepemMelunBatoT. PacTtBopsbl BoiaepxmeatoT 30 MUH Npu
TemnepaTtype o1 20 °C go 30 °C. Ecnu temnepaTypa Haxogutca B gnanasoHe oT 15 °C oo 20 °C, Heobxoammo
YBENNYUTL BPEMS BblASPKKK A0 60 MUH.

7.3.4 CnektpodoTOoMeTpUveCKUe N3MepeHUs

YCcTaHaBNMBaloT ASIMHY BOSIHbI Ha cnekTpogoToMeTpe (5.2) 385 HM.

[TomeLlaoT ONTUYECKYIO KIOBETY, coaepKallyo BoAY, B CNEKTPOMETP N yCTaHaBNMBatoT NpNbBop Ha Hyne-
BYHO OTMETKY abcopbLun. BelbupaoT KIOBETY C pazMepoM Noaxoasalmm aAnd oxsarta Heobxoaumoro gnanasoHa
(Tabnuua 1). Npn U3MeHeHUN pasmMepa KIoBETbl HEOOXOAUMO MOBTOPHO YCTAHOBUTL CNEKTPOMETP Ha HYNb
abcopbuunn, NCNonb3ys HOBYIO KIOBETY.

N3mepsitoT ONTUHECKYHO MMTOTHOCTL OKpaLleHHbIX PacTBOPOB U PACTBOPOB CPaBHEHUA AN aHanusupye-
MOro obpasua 1 pacTBopa XONoCcTOro onbITa.

[na kaxxaon napbl nokasaHum senudnH abcopdbunmonpeaenstoT ONTUYECKYO NNOTHOCTL aHaNU3nUpyeMo-
ro pacTeopa NyTemM BblHUTaHUA NOKa3aHUA BeNMMYUHBI abcopbLunmn pacTBopa cpaBHEHNS U3 BENUYNHBI CYMMap-
HoW abcopbLnn.

Tadbnwuwua 1

M BMmecTUMOCTb QObbem Obbem 606bem
MaccoBas nons acea _ MEPHOW KONOBbI ANUKBOTHOM nodaBNeHHoro HOOABNEHHOTO Hnuna
mTana. % aHaNnUTUYECKOU AHANW3UPYEMOTO | YacTH PacTBOPA, DacTBOPA pacTeopa ONTUYECKOTO
HABECKWU, T 3 3 3 XONOCTOro NYTU KIOBETHI, CM
PACcTBOpPA, CM CM Xenesa, Cm onbira, cm3
0,002—0,050 1,0 100 10,0 — — 2
0,050—0,125 1,0 100 10,0 — — 1
0,125—0,50 0,5 200 10,0 6,0 5,0 1
0,50—0,80 0,5 200 5,0 7.0 7.5 1

7.4 TlocTpoeHUe rpagyupoBOYHOro rpaduka
7.4.1 lloaroToBKa rpagayMpoBOYHbLIX pacTBOPOB

Haseckuxenesa(4.1) maccon 1,000 r, B3seLleHHble ¢ TOUHOCTLIO A0 0,001 r, nomeLlatoT B CEpUIo cTaka-
HOB BMecTUMocCTbIo 250 cm3. [lo6asnaoT obbem cTaHgapTHOro pacTeopa TutaHa (4.16.2) no Tabnuue 2
aganee npoBoAdaAT aHanmano 7.3.1.

3aTem gobasngaoT 10 cm3 xnopuctosoaopoaHon kncnotel (4.7), 1,0 r KUCIIOro cepHOKUCNoro kanus (4.2)
1 10 cm® pacTBopa BUHHOM KMcnoThl (4.10) K KaxxgoMy dounbTpaTy, XOpoLLo nepeMeLLmnBaloT A0 NOMHOro pac-
TBOpEeHWs. PacTBop oxnaxkaarT, MOMeLLaoT B Cepuo MepHbIX konbd BMecTumocTbio 100 cm3, pasbasnsaioT Ao
MeTKW BOAOU U nepeMeLlInBatoT.

4
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ANUKBOTHYIO YacTb obbemom 10,0 cM3 KaXkaoro rpagynpoBOYHOro pacTeopa NoMeLlarT B OTAENbHYIO
MEPHYIo KONBy BMeCTUMOCTbHo 50 cM® n 0o6aBNA0T peaKkTUBbI ANs NONMHOro NPOosIBNEHNA OKpacKN, Kak yKasaHo
B7.3.3.

HeT HeoOxoanMocT AobaBnATL pacTBop Xkenesa (4.13) u pacTBop XonocTtoro oneita (4.14).

TpumedvyaHHne—Her He06XO0AMMOCTU TOTOBUTL PACTBOP CPaBHEHUS AN K&XKAO0ro rpagynpoBOYHOro pacTBo-
pa. [0TOBAT pacTBOP CPpaBHEHWUS TONBKO A HYJIEBOIO pacTBoOpa U U3MepsitoT OTHOCUTENbHO 3TOro pacTBoOpa ONTUYECKYIO

NIOTHOCTb KaXKA0ro rpaaynpoBoOYHOIo pacTeopa.

Tadbnwuua 2

CTaHaapTHbIN PAcTBOP TUTAHA KOHUeHTpauua TutaHa MaccoBas gons TUTaHa,
Maccosasa nonsa TutaHa, % . ' | OKpPALLEHHOro rpagynpoBOYHOIO COOTBETCTBYIOLLAA
M pPacTBOpAa, MK/ CM aHANMUTUYECKON HaBecke, %
0,002—0,050 01 0 0
1 0,1 0,005
3 0,3 0,015
5 0,5 0,025
[ 0,7 0,035
10 1,0 0,050
0,050—0,125 0 0 0
5 0,5 0,025
10 1,0 0,050
15 1,5 0,075
20 2,0 0,100
25 2,5 0,125
0,125—0,500 0 0 0
5 0,5 0,100
10 1,0 0,200
15 1,5 0,300
20 2,0 0,400
25 2,5 0,500
0,50—0,80 01 0 0
5 0,5 0,20
10 1.0 0,40
15 1,5 0,60
20 2,0 0,80
) HyneBow pacTBoOp.

7.4.2 CneKkTpodoTOMeTpUvYECKUe UaMepeHusn

BbINOMHAOT cnekTpodoTOMEeTPUYEeCcKne N3MepeHuns Kaxkaoro pacteopa no 7.3.4. Ans npeanonaraemMsbix
MaccoBbIX gonen tutaHa Ao 0,050 % BBINONHAKT M3MepPeHNs B KioBeTe ANTMHOW onTudeckoro Nyt 2 cMm. Angd
OCTanbHbLIX PACTBOPOB U3MepPeHUsA BLINOMNHAT B KIOBETe € ANTMHOW ONTUYeCcKoro Nyt 1 cm.

7.4.3 llocTpoeHue rpaaynpoBOYHOro rpacpuka

Mo HangeHHbIM 3Ha4YEeHUAM ONMTUYECKOWN NNOTHOCTU PAaCTBOPOB M COOTBETCTBYOLMM MM KOHLEHTpaLMUAM
TUTaHa B MKI/CMS CTPOAT rpaynpoBoYHbIE rpadnku.

8 OOpaboTKka pe3ynbTaToB

8.1 MeTop pacueTa

[10 3Ha4YeHUaM onTUYeckoM MNJIOTHOCTU OKpalUeHHbIX aHanusnpyemblX pacTBOpoOB (/.3.4) HaxoOdar,
MCMONb3Ys rPaayupoBOYHbIN rpaduk (7.4.3), KOHLEHTpaLUmn TuTaHa B MKr/cm3.
MaccoByto gonto TutaHa We;, %, Bbl4MCNA0T Mo popmyne

T W VY
10° V, m

Val(Dri 4 — O
1 Y% 50 4450 = Y0(Pria —Pri0)

100 = (ppi, 1 — P * ’
(PT|,1 PTi, 0) 108 V, m 200mv,

Wt = (P1i 1 —PTi. 0)

rAe pri g— I(OHLI,eI:-BITpaLI,I/Iﬂ TUTaHa B pacTBOPE XONOCTOro onbitTa (C NONpPaBKoM Ha ero pacTBOP CPaBHEHUS),
MKI/CM®;
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P Ti 1 — KOHUEeHTpauua TuTaHa B aHanM3npyemMom pacteope (C NonpaBKoOW Ha pacTBOpP cpaBHEeHUA),
MK/ CM3;
V, — 0bbem aHanusmnpyemoro pacteopa (tTabnuua 1), CM3:
V., — 06bem annkBoTHon YacTu (Tabnuua 1), cm3;
V, — 06beM okpalleHHoro pacteopa (7.3.3), cm3;
m — Macca aHanuTudeckon Haesecku (7.1), r.

8.2 Npeuyn3noHHOCTb

JKCMepuMeHTanbHad NpoBepKa AaHHOro MeToaa nposogunack B 17 nadbopaTtopusax ana AeBATU YPOBHEN
cogepXXaHud TUTaHa, npudemM Kaxkaaa nabopaTtopus Nnposoguna no Tpy onpeaeneHna Ans KaXaoro cogepxa-
HUSA TUTaHa (npuMedaHna 1 n 2).

Mcnonb3yemble UCMbITYeMble 0bpasLibl NpuBeaeHbl B Tabnuue A.1.

[Tony4veHHble pe3ynbTaThl 0OpabaTeiBanuck B cootTBeTcTBUM C NCQO 5725,

[Tony4veHHble faHHblIe nokasanu norapumMmnYeckyto 3aBMCMMOCTb MeXay coaepXaHuem TutaHa, noBTo-
PAEMOCTbIO (CXOAUMOCTbIO) I 1 BOCNPOU3BOANMOCTbIO R U R, pe3ynbTaToB UCMbITAHUA (MpUMeYvaHue 3), Kak
yKaszaHo B Tabnuue 3.

[ pacpuyeckoe npeacTaBneHne TOYHOCTHBIX XapaKTepUCTUK gaHo B NpUnoxeHum B.

[TpumevyaHwms

1 [1Ba n3 tpex onpeaeneHnn BoINOMHANMUCE B YCINOBUSIX NOBTOPAEMOCTU (CXOAMMOCTH), KaK ykasaHo B MCO 5725,
T. €. O4VH oneparop, Ta Xe annaparypa, U4eHTUYHbIE YCITOBUSA BbINONTHEHUS U3MEPEHUWN, OAUH N TOT Xe rpagynpoBOYHbIN
rpaduk, B npegenax MMHUMarbHOro nepnoga BpeMeHM.

2 TpeTbe namepeHue BoINOMHANOCH B Pa3Hble Nepuoabl BPEMEHU (B Pa3HbIe AHW) TEM Xe 0nepaTopom (CM. NPpUMe-
YyaHue 3) C UCNONb30BAHUEM TOW Xe annapartypbl, HO C HOBbIM rPagynpoBOYHbIM rpaumnkom.

3 Mcxoas 3 nonyyeHHbIX pe3ynbTaTtoB, B NEPBLIN AEHb NOBTOPSEMOCTb (CXOQUMOCTL) ' U BOCMIPOM3BOANMOCTE R
paccuntbiBanucek no NCO 5725. 13 nepBoro peaynbrara, Nonyyv4eHHOro B NepBbiv AeHb, U pesynbTara, NnornyyYyeHHoro BO
BTOPOW AeHb, paccuynTbiBanach MexnaboparopHast BOCNpou3BoaumMocTb (R, ).

Tadbnwvwua 3

[lpenen Bocnpon3sognmoctu, %
[1pepen NOBTOPAEMOCTH
Maccosaa nona tutaHa, %
(cxogumocTn) r,%
R R
W

0,002 0,00035 0,00080 0,00068
0,005 0,00054 0,00130 0,00099
0,010 0,00075 0,00200 0,00130
0,025 0,00120 0,00330 0,00190
0,050 0,00160 0,00480 0,00250
0,100 0,00220 0,00710 0,00340
0,250 0,00340 0,01190 0,00490
0,500 0,00470 0,01750 0,00650
0,800 0,00580 0,02270 0,00780

9 Ocobbin cny4yan

[Tpy pasnoXXeHUM aHaNMTUYECKOUN HABECKU, coaepKallen Bonbdpam, HepacTBOPUMBIN OCTATOK, MOMYy-
YeHHbIN rnocne obpaboTKN ero CepHOU U PTOPUCTOBOAOPOAHON KNCNOTAaMN, BbICYLUMBAHWUSA U NPpOKanMBaHUA
npu 700 °C, cnnasnstoT ¢ 5 r kapboHaTta HaTpus (4.3) npn 950 °C. OxnaxaeHHbI nnas pacteopsitoT B 200 cm3
BOAbl. HarpeBaloT pacTBop A0 KUNEeHUSA N QUNbTPYIOT Yeped punbTpoBarbHye bymary cpegHen nnoTHOCTH,
3aTeM NPOMbIBaOT PUNLTP ropsven BoAaon, punbtpart otopackiBaoT. PUNbTP € 0CagKkoM NOMELLaroT B TUTETIb
(5.1), BbicylUMBaIOT U NpokanueatoT npu temnepatype 700 °C.

[1TpogomkatoT onepaunn no 7.3.2, HavnHaga co cnoB: «[ 1pokaneHHbln ocTaTok cnnasnaoT ¢ 1,0 r kucnoro
cepHokucroro kanua (4.2)...» 1 go KoHua.

BbINONHAKT O0TAENbHBLIA XONMOCTOU ONbIT (/.2) MTOTOBAT OTAENbHbLIX PacTBOP XONOCTOro onbita (4.14).

[TpwnmeyaHune— YkazaHHas onepauusi NPoOBOAUTCS ANS y4YeTa BNIUSHUS 3arpsA3HeHns peakTUBOB.
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10 MNMpoTokon ncnbiTaHUA

[1poTOKON UCMbITAHUA O0IMKEH coaepXKaTb:

- BCHO UHOpMaLUo, Heobxoanumyto Anst naeHTugukaunm obpasua, nadbopaTtopun U gaTty npoBeacHUs
aHanMaa;

- CCbINTKY Ha MeToA, NpuBeaeHHbIV B cTaHOapTe;

- pe3ynbTaTbl UCMbITAHUN U CNOcobbl UX 0BPabOTKK;

- NtoBble HeobbIYHbIE IBNEHUA, UMEBLLME MECTO B rnpouecce onpeaeneHus;

- NMobble AONONHUTENbHBbIE onepaLun, CNocobHbIE MOBMUATL HA pe3ynbTaThl UCNLITAHUNA.
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[MpunoxeHune A
(cnpaBo4HoOe€)

HNononHuTenbHana nHdopmMmaLuua o NnpoBeAeHUN MEXAYHapPOAHOro 3KCNepMMeHTa

Tabnuya 3 nonydeHa no pesynbraram MeXAYHAPOAHOro 3KCNEPUMEHTA, BbIMONMHEHHOIO HA BOCbBMW CTalbHbIX
obpasuax m Ha ogHoM o6pa3sLe YyLWKOBOro YyryHa B BOCbMU cTpaHax B 17 nabopatopusix.

[‘padhmnueckoe naobpaxeHme JaHHbIX NPeUmn3anoOHHOCTU MPUBEAEHO B NPUNoOXeHum B.

Mcnonbayemble ob6pasubl A4Nst UCNbITAHUK NpuBeAeHbl B Tabnnue A.1.

Tadbnwuwua A.1

Maccosasa nonsa tutaHa, %
Obpa3subl [Tony4veHo
CepTudUuumnpoBaHo
Wri 1 Wri 2

BHP-D3 (msirkas crans) 0,002 0,0019 0,0019
NBS 11h (msarkas crtanb) 0,004 0,0037 0,0036
JSS 500-5 (Hn3konermpoBaHHasi crarnb) 0,008 00,0061 0,0060
JSS 169-5 (msarkasi ctanb) 0,012 0,0107 0,0108
BCS 453 (msarkas cranb) 0,016 0,0141 0,0144
JSS 171-3 (msarkasi ctanb) 0,036 0,0350 0,0349
JSS 102-4 (vyryn) 0,083 0,0809 0,0809
NBS 121d (HepxaBetowas crarnb) 0,342 0,339 0,340
BCS 398 (NOCTOAHHBLIN MAarHUTHbLIW

cnnae) 0,790 0,764 0,764

NpOCTPaHAETCH.

1} Nannas npoba 6bina nckrnoyeHa ua pacyera, T. K. Ha Npoby C TakMMm cogepkaHnem TUTaHa AaHHbI METOA, He pac-

Mpnmevanne— W, . —obuee cpegHee 3Ha4YeHWe pPe3ynbTatoB, MOMYYEHHbIX B TEYE€HWE OAHOIO OHS;
W+ , — obuiee cpeaHee 3HaveHne pe3ynbTatoB ¢ y4eTOM AaHHbIX ABYX AHEN.
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[MpunoxeHve B
(cnpaBo4HOe€)

pachnyeckoe npeacraBneHne AaHHbIX NPeLU3UOHHOCTI

TOMHOCTb
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MaccoBas gona TutaHa, %

PncyHok B.1—Jlorapucommnyeckue 3aBMCUMOCTU MeXAY MaccoBbiMu Jonsamu tutana (We),
NOBTOPAEMOCTBIO (1) U BOCNpousBoanmMocTelo (RN R,,):

g r="0,467Ig Wy, {—2,189;
g R, =0,5581g Wy 4 —1,590;
g R, = 0,364 Ig Wi 5—2,091,

rae W, | — cpeaHee 3HaueHne coaepxaHus TutaHa, norny4eHHoe B 0vH AieHb, %;
W+ » — cpeaHee 3HadeHne coaepxaHua TutaHa, nony4eHHoe B pasHbie aHun, %
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Mpunoxenwne A
(cnpaBo4HoOe€)

CBegeHUA 0 COOTBETCTBUMU CCbINMOYHbLIX MeXAYHapOoAHbIX CTAHAAPTOB CCbLINMTOYHbLIM
HauuoHanbHbIM cTaHAapTaMm Poccunckon ®egepauumm (M oeMcTBYOLWMM B 3TOM KavyecTBe
MeXrocyaapcTBeHHbIM cTaHAapTaMm)

Tadbnwua OA.1

Obo3HavYeHne CCbITOYHOro
MEXOYHApPOOHOro craHaapTa

CteneHb COOTBETCTBUA

OBbo3HavYeHne n HaMMeHOBaHNE COOTBETCTBYIOLLErro
HALMOHANBHOIO cTaHaapTa

NCO 377-2:1989

IDT

[[OCT P CO 14284—2009 «Ctanb n 4vyryH. Ot6op n noa-

roToBKka ob6pasuoB Ansa onpeaeneHns XMMUYeCcKoro aHarnm-
3a»

NCO 385-1:1984

MOD

[OCT 29251—91 (UCO 385-1—84) «[locyaa nabopatop-
Has1 cTeknsaHHas. bropeTtkn. Hactb 1. Obwme TpeboBaHmnsa»

NCO 648:1977

MOD

[[OCT 29169—91 (MCO 648—77) «[locyna nabopaTtopHas
cTeknsHHas. [lmnetkm ¢ oaHONM MEeTKOW»

MCO 1042:1998

*

MCO 5725-1:1994

IDT

[OCT P NCO 5725-1—2002 « To4HOCTb (NpaBuribHOCTb W
NPEUN3NOHHOCTE) METOOAOB W pPe3ynbTaTOB U3MEPEHUN.
Yactb 1. OCHOBHbIE NONOXEHUA U oNpeaeneHnsa»

NCO 5725-2:1994

IDT

[OCT P UCO 5725-2—2002 « To4HOCTL (NpaBUIIbHOCTb W
NPEUN3NOHHOCTL) METOAOB W pPe3ynbTaToOB U3MEPEHUN.
UacTtb 2. OCHOBHOW MeTOo onpeaeneHns noBTopseMoCcTU U
BOCMNPOU3BOAVMOCTN CTAHOAPTHONo MeToa U3MEPEHNN

NCO 5725-3:1994

IDT

[OCT P CO 5725-3—2002 «To4HOCTb (NpaBUIIbHOCTb W
NPEUN3NOHHOCTE) METOAOB W pPe3ynbTaToOB U3MEPEHUN.
Yacte 3. [lpomexyTodHble nokasaTtenu npeum3noHHOCTU
CTaHOAPTHOrO MeToaa N3MEPEHNN»

NCO 5725-4:1994

IDT

[OCT P NCO 5725-4—2002 «To4vHOCTb (NpaBurbHOCTb W
NPEUN3NOHHOCTE) METOOAOB W pPe3ynbTaTOB U3MEPEHUN.
Yactb 4. OCHOBHble METOAbLI onpeaeneHns nNPaBUnbHOCTW
CTaHOApPTHOro MeToaa N3MEPEHNN»

NCO 5725-5:1994

IDT

[OCT P CO 5725-5—2002 « To4HOCTL (NpaBuUIIbHOCTb W
NPEUN3NOHHOCTB) METOAOB W pPe3yrnbTaTOB M3MEPEHUN.
YacTte 5. AnbTepHaTUBHbIE METOAbI OnpeaeneHus Nnpeunsn-
OHHOCTU CTaHOAAapPTHOro MeToga N3aMmepeHnmn»

NCO 5725-6:1994

IDT

[OCT P NCO 5725-6—2002 «To4yHOCTb (NPpaBuUnNbHOCTL W
NPEUN3NOHHOCTE) METOAOB W pPe3ynbTaToOB U3MEPEHUN.
YacTb 6. lcnonb3oBaHme aHa4YeHUN TOYHOCTU Ha MPaKTUKE »

NCO 14284:1996

IDT

[[OCT P CO 14284—2009 «CTtanb n 4yryH. Ot60op n noa-
rotoBka 00pa3yoB Ans onpeaeneHnss XMMnM4eckoro cocra-
Ba»

BETCTBUH CTaAHOAPTOB.

- IDT — naeHTu4HbIE CTAHOApPThI;
- MOD — mogndumumpoBaHHble CcTaHOAPThHI.

* COOTBETCTBYIOLWMN HAUMOHAaNbHBIM CTaHZ4apPT OTCYTCTBYET. 1o ero ytBepxaeHus pekomeHayeTcs NCnonb3oBaTh
NnepeBod Ha PYyCCKMN A3bIK 4aHHOIToO MexayHapogHoro ctaHgapra. [lepeBog gaHHOro mexayHapogHoro crtaHgapra Ha-
xoantcs B PegepalbHOM MHPOPMALUNOHHOM (POHAOE TEXHUYECKUX PErnamMeHToB N CTAHOAPTOB.

[TpwnmeyaHune—B HacTosAwen Tabnuue Ncnonb3oBaHbl CNeaywme yCrnoBHble 0003HAYEHNSA CTEMEHN COOT-
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Knto4yeBble cnoBa: cTanb U YYTIyH, ofpeadelieHnne coaepxXadaHnAd TUTadH4, CI'IeKTpOCbOTOMETpI/ILIeCKI/IIz MeETOO C
NMpMMEeREeHNEM ANaHTUNMMpPpUIIMEeTaHa
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