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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

CTANb N YYTYH

OnpefeneHne cogepxaHua TutaHa.
CnekTpopOTOMETPUYECKNA METOA C NPUMEHEHUEM AMaHTUNMPUIMETaHA

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

farta BBegeHna — 2012—03—01

1 O6nacTb NpUMeHeHNs

HacToswuii ctaHaapT ycTaHaBNMBaET C/IeKTPOhOTOMETPUYECKU METOL C NMPUMEHEHNEM AMAHTUMNN-
punMeTaHa s onpeAeneHns cofepXxaHns TuTaHa B CTann 1 YyryHe.
MeToa npvMeHUM ANs onpefeneHns MaccoBbixX onei TutaHa BavanasoHe ot 0.002 % o 0,800 %.

2 HopmaTuBHbIE CCbINKKN

B HacToswem cTaHfapTe UCNO/1b30BaHbl HOPMATUBHbBIE CCbISIKW Ha CrieAyloLlmne MexayHapoaHble CTaH-
fapTbl:

NCO 377-2:19894 OT60p 1 npuroToBneHve o6pasuos 4158 UCTbITaHW 13 4eopMUPYEMbBIX CTanei.
YacTtb 2. O6pasubl 414 onpefeneHus xummyeckoro coctaBa (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> Nocypa nabopatopHas. biopeTku. YacTb 1. O6wme TpebosaHus (1ISO 385-1:1984,
Laboratory glassware — Burettes — Pari 1: General requirements)

NCO 648:19773>Mocypa nabopatopHas. MNunetkn ¢ opHoil meTkol (ISO 648:1977, Laboratory
glassware — One-mark pipettes)

MNCO 1042:1998 MMocypa nabopatopHas. Konbbl MepHble ¢ ogHoi MeTkoi (1ISO 1042:1983. Laboratory
glassware — One-mark volumetric flasks)

NCO 5725:19864 [peLn3noHHOCTb METOAOB UcnbiTaHuii. OnpegenexHe NOBTOPSEMOCTU U BOCMPOU3-
BOAVMMOCTM pe3ybTaToB CTaHAAPTHOINO MeToAa C NOMOLL b0 MexnabopaTopHbIX ucnbiTaHnii (ISO 5725:1986
Precision of test methods; Determination of repeatability and reproducibility for a standard test method by
inter-laboratory tests)

1> feiictByeT MCO 14284:1996 «CTanb n4yryH. OT60p 1 NpurotoBieHne o6pasyoB AN onpejeneHna XMMnu4ecko-
rococrtasa».

21 fleiicteyeT NCO 385:2005 «lMocyaa nabopatopHas cTeknaHHas. BlopeTku».

3 feiictByeT NCO 648:2008 «lMocyna nabopatopHas cTeknsaHHas. MuneTkn ¢ 0J4HON MeTKO».

1 OeictByoT NCO 5725-1:1994 «TO4YHOCTb (MPaBUAbHOCTb M NPELU3NOHHOCTbL) METOLOB U pe3ynbTaToB nmepe-
Huii. YacTb 1. O6LWMe NpUHUUNLI N onpefeneHnsa*.

NCO 5725-2:1994 «TOYHOCTb (NPaBUIbHOCTb W NPELM3NOHHOCTb) METOL0B U pe3ynbTaToB U3MepeHuii. HacTb 2.
OCHOBHOI# MeToj onpeAenieHns NOBTOPSEMOCTY 1 BOCMPOU3BOAUMOCTH CTaHAaPTHOr0 MeToAa N3MepeHnsa».

NCO 5725-3:1994 «To4yHOCTb (NPaBUNBLHOCTb U NPELU3NOHHOCTL) METOAOB W pe3ynbLTaToOB U3MepeHuin. Hactb 3.
MpomMexyToUHble nokasaTenn NPeyn3MoHHOCTN CTaHAapTHOTO MeToa u3sMepeHnsa».

NCO 5725-4:1994 «To4yHOCTb (NPaBUNBLHOCTb M NPELU3NOHHOCTL) METOAOB W pe3yNbTaToB U3MepeHuin. Hactb 4.
OCHOBHble METO/AbI ONpeAeneHna NPpaBuabHOCTU CTaHAaPTHOTO MeTo4a NU3MepeHna».

NCO 5725-5:1994 «To4yHOCTb (NPaBUMLHOCTb M NPELU3NOHHOCTL) METOAOB W pe3ynbTaTtoB U3MepeHuin. Hactb 5.
AnbTepHaTUBHbIE MeTOAbl ONpeAeneHnsa NPeUn3noHHOCT CTAHJapPTHOTO MeToAa N3MEpPEHN».

NCO 5725-6:1994 «To4YHOCTb (MPaBWU/IBHOCTb W MPELU3NOHHOCTb) METOA0B W pe3ynbTaToB U3MepeHuii. Hactb 6.
Mcnonb3oBaHne 3HA4YEHUA TOYHOCTU Ha NpakKTUKe».

N3paHne opuymnanbHoe
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3 CywHocTb MeToAa

MeTog, OCHOBaH Ha pacTBOPEHWUM aHaNUTUYeCKol HaBeCcky B X/TIOPUCTOBOAOPOAHOM, a30THOW 1 cepHoit
KucnoTax.

JonnasneHne HepacTBOPMMOro OCTATKa C KNC/bIM CEPHOKUC/IbIM KasIMEM B KAYECTBE M/1aBHS.

O6pa3oBaHe XenToro Kommnsekca ¢ 4.4-aAnaHTuAMpUIMETaHOM.

CnekTpohoTOMeTprUEcK1e U3MepeHNsi OKPaLLEHHOTO KOMIIEKCA NPU AJIMHE BOJHbI OKOJ0 385 HM.

4 PeaKTussbl

4.1 >Xeneso BbICOKOW YNCTOThI, cogepxaliee meHee 2 Mkr Ti/r.

4.2 Kucnblii cepHokucnblii kanuii (KHS04).

4.3 Yrnekucnbiii Hatpuii (Na2C 0 3), 6e3B0AHbIA.

4.4 XnopucToBOAOPOAHAs KMCAoTa, NA0THOCTb0 1.19 r/cm3.

4.5 A30THas kucnota, NNoTHOCTbI0 1.40 r/cm3.

4.6 ®TOpMCTOBOAOPOAHAS KMCMOTA, NIOTHOCTbIO 1.15 r/cm3.

4.7 XnopuctoBogopogHas KcnoTa, naoTHocTbio 1,19 r/cm3, pasbaBneHHasn 1:1.

4.8 XnopuctoBogopoaHas kucnoTta, naoTHocTbio 1,19 r/cm3, pasbasneHHasn 1:3.

4.9 CepHas kucnoTa, NNoTHOCTbI0 1.84 r/icm3. pa3basneHHas 1:1.

4.10 BwuHHasa kucnoTta, pactsop, NI0THOCTb0 100 r/am3.

4.11 Ackop6uHOBas kucnora, pactBsop, NIoTHocTbo 100 r/am3.

PacTBop roToBAT HENOCPeACTBEHHO Nepe UCNOo/Ib30BaHNEM.

4.12 LlaBeneBOKUC/bIi aMMOHWIA, pacTBoOp

PacTBopstoT 6 r MOHOrMApPUTa WaBeneBokucioro ammoHus [(COONH4)2H20) B Boge v pa3basnsioT 4o
200 cm3.

4.13 Xeneso, pacteop. 12.5r/am3

PacTtBopsitoT 1,25 r xenesa (4.1) B 10 cM3x/10pMCTOBOLOPOLAHOM KUC/OTbI (4.7) MpY OCTOPOXHOM Harpe-
BaHWK, [06aBNAIT 5 cM3a30THOW KUCNOTbI (4.5) 1 KUNATAT 40 TeX NOP. NOKa 06beM pacTBopa He yMeHbLUUTCA
npnénnsutTensHo Ao 10 cm3. PacTBop oxnaxgarT, NePeHOCAT B MepHyl Konby BmectumocTbio 100 cm3 ¢
OfIHOV MEeTKOi, pa36aBnsAlT f,0 METKM BOAON 1 NepemMeLInBaloT.

4.14 PacTBOp X0/10CTOr0 OnbITa

[OTOBAT pacTBOP XOJ/IOCTOrO ONbITa NapassiesiHo C onpefesieHneM TuTaHa, UCMNoNb3ys Te Xe Konnyec-
TBa peakTNBOB, KOTOPbIe ObIV B35ATbI A1 ONpefenieHns TutTaHa B o6pasue, Ho He Bxxefese. Heobxoaumo crne-
poBaTb MeToauke no 7.3.1 1 7.3.2, ganee pactsop pa36asnsatoT Bogoi o 100 cm3.

4.15 PacTtBOp AnaHTUAMpuaMeTaHa

PacTtBopsitoT 41 MoHorngpata — 4.4 MeTuneH-buc (2.3-gumeTun-1-cheHunn-5-nmpasonoH),
C23H240 2N4 H20. (guaHTunupunmeTtaHa) B 20 cM3X/10pMCTOBOAOPOAHON KNCNOThI (4.7) npa3basnsaioT BOAOWA
4o 100cm3.

4.16 CraHAapTHbI/i pacTBop TUTaHa

4.16.1 OcHOBHOI pacTBop, cogepxatwmii 1 r/gm3 TuTaHa, roToBSAT cnegywwmMm obpasom. Hasecky
0,500 r BbICOKOUMNCTOrO TUTaHa MeTas/l/IM4eckoro co CTeNeHb YNCTOThI 6onee 99.9 % B3BELIMBAIOT C TOYHOC-
Tbto 4,0 0.0001 rvnomeLiatoT BCTakaH BMecTumocTbio 300 cm3. Jo6aBnsatoT 180 cM3cepHOW KNCIOTbI MOTHOC-
Tbto 1.84 r/cm3, pa3baBneHHol 1:3. HakpblBaOT YaCOBbLIM CTEK/IOM, OCTOPOXHO HarpeBatoT A0 MOJHOIo
pacTBOpPeHNs MeTansna, OKUCAAIT a30THOW KMcnoToi (4.5). gobaBnsiemoii no kannaM. PacTBop oxnaxgawT
NepeHoCcsT B MEPHYH K016y BMeCTUMOCTbI0 500 cm3, pa36baBnstoT A0 METKM BOAON 1 NepeMeLIBatOT.

B 1cm33Toro pactesopacogepxutca 1.0 mr tutaHa.

4.16.2 CtaHpapTHbIii pacTBop, cogepxatwmin 50 mr Ti/gm3, rotoBaT cnegywowmm ob6pasom. 10.0 cm3
OCHOBHOr0O pacTtBopa TuTaHa (4.16.1) nomeLLaloT B MepHYy0 konby BmectumocTbio 200 cm3, pa3baBnstoT 4o
MeTKN BOZOW 1 nepemeLLmBaoT.

PacTBop roToBAT HENOCPEACTBEHHO Nepe UCNOo/Ib30BaHNEM.

1cm33TOro pacrtsopa cofepXut 50 MKr TuTaHa.

MpumedaHue — EcnnHeTAPYruX ykasaHuii, MCNO/Mb3YIOT PEAKTUBbI YCTAHOBIEHHON aHAIMTUYECKON CTeNeHu
YUCTOTbI U AUCTUNNINPOBAHHYIO BOAY, AONONHUTENbHO OYULLEHHYIO NEPETOHKOW MW APYTUM CMOCOGOM.

5 Annapartypa

Bcs MepHas cTteknsiHHas nocyga fomkHa 6biTb knacca A B cootBeTcTBUM ¢ MICO 385-1, CO 648 nnn
MNCO 1042.

2
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OG6bIYHOE NabopaTopHoe 060py0BaHue, a Takke 060pyaoBaHne, nepeyncierdHoe 85.1,5.2.

5.1 Twurenb NN1aTUHOBBLIN UK U3 cnnaBa NNaTUHbI C 30/10TOM BMECTUMOCTbIo 30 cM3.

5.2 CnekTpochoTOMETp fO/MKEH 06ecneumBaTb M3MEepPeHUe OMNTUYECKOol NAOTHOCTU Ha AJ/IMHE BOJHBbI
385 HMm.

YCTaHOBKY A/IMHbI BOSIHbI HEO6X04MMO BbINOJHATL C TOYHOCTbIO 10 + 2 HM WU MeHee. Mpu n3mepeHun
3HayeHuii onTuyeckoi nnoTHocTn ot 0,05 o 0,85 cneayeT A06MBATLCA NOBTOPSAEMOCTU aHA/IMTUYECKOTO CUT-
Hasa ¢ TOYHocTbi i 0,003 nnn meHee.

6 OT60p Npob

OT60p Npob NpoBoAAT B cooTBETCTBUN C UICO 14284.

7 TlpoBepeHne aHanunsa

7.1 AHanuntu4yeckasn HaBecka

B3BelunBaloT aHaIMTUYECKYI0 HaBeCKY C TOYHOCTbLI0 A0 0,0005 r B COOTBETCTBUM C npegnosiaraembiMu
MaccOBbIMW JONAMMN TUTAHA:

a) N cofepxaHva TuTaHa B jmana3oHe MaccoBbix40neli 010.002% ao 0,125% HaBecka paBHa 1,00T;

6) ONA coAepXaHusi TuTaHa BAvanasoHe MaccoBbixgoseliotO. 1255 % 00,80% HaBecka paBHa 0,50rT.

7.2 XonocToi onbIT

MapannenbHO onpefeneHuto TUTaHa B obpasue, No TOW Xe MeToauke, NMPOBOAST XO/0CTOW OMbIT,
MCNosb3ys TO Xe KONMYECTBO BCEX PEAKTUBOB U Ty Xe KIOBETY /1 U3MepeHust ONTUYECKOW NAOTHOCTH, MpUMe-
HSIS1 B KAYECTBE aHaIMTUYECKOW HaBECKM B3BELUEHHOE 3KBUBA/IEHTHOE KONMYECTBO Xenesa (4.1).

7.3 OnpepeneHue TutaHa
7.3.1 PacTBOpeHue aHaINTU4YeCcKo HaBeckm

MomewatoT HaBecky (7.1) B XMMUYeckunii ctakaH BMecTMMOocTbio 250 cm3, fo6aBnsoT 20 cM3x10pucTo-
BOZOPOAHOI KNCNOThI (4.4), 3aKpbIBAOT CTaKaH YaCOBbIM CTEK/IOM M pacTBOPAT Npy Temnepatype ot 70 °C fo
90 °C fo npekpaleHus pactBopeHus. lo6aBnsawT 5 cmM3 a30THOI KMcnoThl (4.5) 1 BbinapuBalT A0 Tex nop,
noka o6bLemM pacTBopa He OCTUTHET npuMepHo 10cm3.

PactBop oxnaxpgatT, fo6asnsaoT 20 cM3 cepHoit kncnotbl (4.9) 1 BbinapuBakoT 40 NOABAEHUS GebIX
napoB Tpuokcuga cepbl (S03). HenocpeacTBeHHO nepef nosiBneHneM napos (S 03) HaunHaeTcs obpa3oBaHne
TBEPAbIX YACTUL, CONENA, YTO MOXET NPMBECTU K BbIGPOCY pacTBopa 13 cTakaHa, N03TOMY HarpeBaTb 3TO ciesy-
eT 0CTOPOXHO. Mocne nosasneHnsa napos S 03 BbigeNseTca CMecb TBEPAbIX CONE, NPU BbICOKOI Temnepartype
XMUAKOCTb MOXET 6bICTPO ncnapuTbes. MI36bITOYHOrO BbinapuBaHsa HE06X04MMO usberartb, BYACTHOCTH, BCAY-
yae aHanusa Xpomocofepxaliux CnnasoB, MNOCKOJbKY BbiMaBlMe CcOMM Xpoma TPyAHO noppatoTes
NMOBTOPHOMY PacTBOPEHMUIO.

Mocne oxnaxaeHns pacTteopa, Ao6aBnsaT 20 cM3 X0PUCTOBOAOPOAHONM KMCNOTbI (4.8) N OCTOPOXHO
HarpeBatoT 4,0 NOBTOPHOr0 pacTBOPEHMUS CONeNA.

MonyyeHHbI pacTBOp hUAbTPYIOT Yepes 6e330/bHY0 (hUbTPoBasbHY0 Bymary co cpegHeii naoTHOC-
TbiO M MPOMbIBAIOT ropsiveil BOAON, CHOBa NpoMbIBaloT B 10 CM3X/10pUCTOBOAOPOAHON KMCNOThI (4.7). a NOTOM
NpOoMbIBaIOT B ropsiveli Bofde. PunbTpaT COXpaHsIoT.

7.3.2 ObpaboTka HepacTBOPMMOrO ocTaTka

dunbTpoBasbHyto Gymary c octaTkom nomelyaroT BTuresb (5.7), BbICyLIMBAKOT M O30AS10T NPV TaKol HX3-
KO Temnepartype, HacKo/iIbKO 3TO BO3MOXHO, MOKa BCe cofepxallune yrnepos BelecTsa He yaanatcs, ganee
BblAepXMBalOT Npu Temnepartype npumepHo 700 °C B TeueHue npuMepHo 15 muH. OxnaxpatoT, fobasnsioT
HECKO/IbKO Kaneb cepHoli KucnoTbl (4.9) 12 cm3TopMCcTOBOAOPOAHON KACOThI (4.6), BbinapnBatoT 40 CyX0ro
ocTaTka 1 npokanusatrT npu temnepartype 700 °C.

MpumeyaHune — [indaHanMTMyeckux HaBecok, cogepxalinx Bosbhpam,o6paboTka oCyL,eCTBASETCA BCOOT-
BEeTCTBUU C pa3genom 9.

MpokaneunHblit ocTaTok cnnasnsatoT c 1,0 r KMcaoro cepHokncnoro kanus (4.2) Ha 6yH3eHOBCKO ropesnke u
oxnaxgatT. MNnas pacTBOpsAT Npu HarpeBaHun B 10 cm3 pacTBopa BMHHOI KMcioTsl (4.10) 1 no6aBnsioT K
OCHOBHOMY chunbTparty. [epeHocsAT Bce B MepHyto K0s16y BMecTumocTbio 100 cm3wmnmn 200 cM3B COOTBETCTBMM
c Tabnuueit 1, pa3baBnsaoT BOAON 4,0 METKM M NEPEMELLMBALOT.
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7.3.3 Pa3Butune okpacku

MomellaloTABeE aNNKBOTHbIE YACTY PACTBOPA B COOTBETCTBUM C TabnuLuei 1B 0TAe bHbIE MEPHbIE KONObI
BMECTMMOCTbI0 50 cM3, 4TOGbI FOTOBUTHL aHaIM3MPyeMbIii pacTBOp 1 pacTBOp CpaBHeHNs. BBoaAT fobasku ¢
NMOMOLL b0 6IOPETOK UM MUMETOK, MepeMeLLnBas pacTBop Nocne Kaxaoi Jo6aBku.

a) AHanusnpyemblii pacTBop:

- pacTBop xenesa (4.13). ecnn Heobxogumo (Tabnuua 1);

- pacTBOp X0/10CTOro onbiTa (4.14). ecnu Heobxogumo (Tabnuua 1):

- 2.0 cm3pacTBopa LWaBeneBoKUC/I0ro aMMoHus (4.12);

- 6.0 cM3x10pMCTOBOAOPOAHON KUCNOTHI (4.7);

- 8.0 cm3pacTBOpa ackop6uHOBOW KMcioThl (4.11). nocne gob6aBneHns HeobxoAnMa BblLepXKa B Teve-
Hue 5 MuH;

- 10.0 cm3pacTBOpa gnaHTunupunmetaHa (4.15).

b) PacTBop cpaBHeHus;

- pactBop xenesa (4.13). ecnu Heob6xoaumo (Tabnuua 1);

- pacTBOp X0n0cToro onbiTa (4.14), ecnu Heob6xoaumo (Tabnuua 1);

- 2.0 cm3 pacTBopa LWaBeseBokUCNoro amMMmoHus (4.12);

- 8.0 cM3Xx10pUCTOBOAOPOAHOM KUCNOTHI (4.7);

- 8.0 cm3pacTBopa ackopbrHoBOI kucnoThl (4.11). nocne fo6asneHns Heo6xoArMa BblepxKa B Teye-
Hue 5 MUH.

PacTBopbl a) 1 b) pazbaBnsaoT 40 METKM BOAOW U nepeMelunBatoT. PacTBopbl BeigepxusatoT 30 MUH Npun
Temnepatype ot 20 *C go 30 °C. Ecnv TemnepaTypa Haxoautcs B guanasoHe ot 15 °C go 20 °C, Heo6xo41MMo
YBE/IMYUTbL BPEMS BblAEPXKM 4,0 60 MUH.

7.3.4 CnoKTpohoTOMETPUNYECKNO UBMEPEHNS

YcTaHaBNUBAKT ANTMHY BOMHbI Ha cniekTpodoToMeTpe (5.2) 385 HM.

MoMeLLaloT ONTUYECKYHO KIOBETY, COAEPXaLLyto BOJY, B CNEKTPOMETP MyCTaHAB/IMBAIOT NPUGOP Ha Hyfe-
BYIO OTMOTKY abcop6Lun. BbI6UpaloT KIOBETY C pa3mMepoM NoAX0AsLLIMM A/1s 0XBaTa He06X0AMMOro AvanasoHa
(ta6nuua 1). Mpu “3MEHEeHWN pasvepa KoBETbl HE06XOAMMO NMOBTOPHO YCTAHOBUTL CEKTPOMETP Ha Hy/b
a6cop6Lunm, UCMOosb3ys HOBYIO KIOBETY.

M3MepstoT ONTUUYECKYH0 MAIOTHOCTb OKPALLEHHbIX PACTBOPOB ¥ PACTBOPOB CPABHEHWS A/151 aHanu3upye-
MOro o6pasiia 1 pacTBopa X0/10CTOro onbITa.

[N kax ol napbl nokasaHuii BENUUYMH abcopbLumm onpeaensioT ONTUYECKyH NI0THOCTL aHaIU3npyemo-
ro pacTBopa nyTeMm BblUMTaHWs NOKa3aHWsi BEIMUMHbI a6COPOLMM pacTBOpaA CPaBHEHMS U3 BENMUYMHBI CYMMap-
HoW abcopbuuun.

Tabnunuye 1

BmecTumocTb O6bem O6bem Obbem
Macca o o A06aBNeHHOTO AnvHa
MaccoBas aons - MepHou KON6bl aJIMKBOTHOWN AOGaBI’IeHHOFO
aHanuMTM4Yeckoi pactBopa ONTUYECKOTO
TuTaHa, % aHanu3npyemoro 4acTu pactBopa. pactBopa
HaBeCKu, 1 XO0N0oCTOo nyTU KIOBETbI, CM

pacTBopa, cm3 cma xenesa. cma onbiTa, 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 TloaroToBKa rpagynpoBOYHbIX PaCTBOPOB

HaBecku xenesa (4.1) maccoii 1,000 r. B3BeLLeHHbIe € TOYHOCTbIo A0 0,001 r, noMeLLatT B Cepuio cTaka-
HOB BMecTuMOCTbIo 250 cm3. lo6aBnsawT 06beM CTaHAapTHOrO pacTteopa TutaHa (4.16.2) no taénuue 2 un
Janee npoBoAAT aHanu3 no 7.3.1.

3arem fo6aBnAoT 10 cCM3XN10pPUCTOBOAOPOAHON KNCNOThI (4.7), 1,0 rKNCNOrO CEPHOKUCIOrO Kanuns (4.2)
1 10 cm3 pacTBopa BUHHOW KMCoThl (4.10) Kk KaxAoMy ounbTpaTy, XOpoLIo NepemMeLlnBatoT 40 NOJIHOrO pac-
TBOPEHNs. PacTBOp OXNaxaatoT, NOMeLLaoT B CEPUI0 MEPHbIX K016 BMecTuMocTbio 100 cm3, pa3basnsaioT 4o
MeTKN BOLOW 1 NepemMeLLnBaioT.

4
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ANNKBOTHYIO YacTb 06bemMoM 10,0 cm3 KaXxa0oro rpagynpoBOYHONO pacTBOpa NMOMeLLalT B OTAE/bHYI0
MepHYy0 Konby BMecTMMOCTbI0 50 cmM31 4,06aBA0T peakTuBbl A/15 NOSIHOMo NPOSB/IEHNSA OKPACKM, Kak yka3aHo
B 7.3.3.

HeT HeobxoauMocTu A06aBNATL pacTBop Xenesa (4.13) n pacTBOp X0/10CTOro onbiTa (4.14).

MpumedyaHne — HeT HEO6XOAMMOCTM FOTOBUTL PACTBOP CPABHEHNSA 45 KAXA0r0 rpagyMpoBOYHOro pacTso-
pa. FOTOBAT PAacTBOP CPABHEHMS TONILKO AJISt HY/IEBOTO PACTBOPA U N3MEPSIOT OTHOCMTE/IbHO 3TOT0 PAcTBOPa ONTUYECKYHD
NNOTHOCTb KaXAOro rpagynpoBOYHOro pacTeopa.

Ta6nuya 2

o KoHueHTpauusa tutaHa MaccoBas 0018 TuTaHa,
CTaHAapTHbI pacTBop TUTaHa,
MaccoBas fona TuTaHa. % OKpaleHHOoro rpagynpooo4yHoro cooTBeTCTBYHOLWan
cmn pacTteopa. Mkr/cm5
0.002—0.050 0» 0 0
1 0.1 0.005
3 0.3 0.015
5 0.5 0.025
7 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 15 0.075
20 2.0 0.100
25 25 0.125
0.125—0.500 0 0 0
5 0.5 0.100
10 1.0 0.200
15 15 0.300
20 2.0 0.400
25 2.5 0.500
0.50—0.80 0" 0 0
5 0.5 0.20
10 1.0 0.40
15 15 0.60
20 2.0 0.80

11 HyneBoil pacTBoOp.

7.4.2 CnekTpooToMmeTpuyeckme nsmepeHuns

BbINOAHAIOT CNeKTPOhOTOMBTPUYECKME U3MEPEHNS KaXA0ro pacTeopa no 7.3.4. ina npegnonaraembix
MaccoBbix foneli TuTaHa 4o 0.050 % BbINOMHAKT N3MEPEHUS B KIOBETE AIMHON ONTMYECKOro nyTu 2 cm. Ans
OCTa/IbHbIX PACTBOPOB M3MEPEHUS BbIMOHAIOT B KIOBETE C A/IMHON ONTUYECKOro NyTu 1cm.

7.4.3 TlocTpoeHune rpaflyupoBOYHOro rpaduka

Mo HaVifeHHbIM 3HaYeHUSIM ONTUYECKOMN NI0THOCTW PACTBOPOB M COOTBETCTBYIOLLMM MM KOHLEHTpaLUAM
TUTaHa B MKIr/CM3CTPOSIT rpagyvpoBOYHbIE rpadivku.

8 O6paboTka pe3ynbTaToB

81 Mertog pacyeTta

Mo 3HaYeHWAM ONTMYECKON MAOTHOCTM OKpALUEHHbIX aHanM3upyemblX pacTBOpoB (7.3.4) HaxopsT,
MCNO/b3ys rpagynpoBOYHbIli rpadvik (7.4.3). KOHLEHTpaUWM TUTaHa B MKr/cm3.

Maccosyto fonto TutaHa tvVTj, %, BbIUMCAAIOT No hopmyne

W w \ AU 41N o \' a2 o 50 1nn - wwevl 2o
wTt, 0>TM Pt ,0)— » -~ ~- 100 (Pti.l 100 20(VnV, e

roe pt| O0— KOHUeHTpauumsa TuTaHa B pacTBOpE XO/1I0CTOro OnbiTa (C MONPaBKO Ha ero pacTBOP CpaBHEHWS),
MKr/cMm3;
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p Til — KOHUEeHTpauusa TUTaHa B aHaM3nMpyemMom pacteope (C NonpasKol Ha pacTBOP CPaBHEHWS),
MKr/cm3;
V0 — o06bem aHannsmpyemoro pactsopa (tabnuuya 1), cm3;
V, — o06bem annkBoTHOI yacTu (Tabnuua 1), cm3;
V(— 06bem okpalueHHoro pactsopa (7.3.3), cM3;
T — Macca aHanutuyeckoi HaBecku (7.1). .

8.2 TlNpeunsnoHHOCTb

OKcnepuMmeHTanbHas NpoBepka aHHOro MeToAanpoBoannack B 17 nabopatopusx A 4eBATA YPOBHER
cofepxaHna TuTaHa, npuyem Kaxgas naboparopus NpoBoAuaa no Tpu onpeaeneHus Ansa Kaxaoro cogepxa-
HUA TUTaHa (NnpumeYdaHusa 1um 2).

VMcnonb3yemsble ncnbiTyemble 06pasybl npuBeaeHsl BTabnmue A.1.

Mony4yeHHble pe3ynbTaTbl 06pabaTbiBanuchk B cooTBeTCTBMM ¢ MCO 5725.

lMony4yeHHble AaHHble Noka3sasv IorapuMUUeckyto 3aBUCMMOCTb MeXAy CoepXaHnem TuTaHa, NoBTo-
pPSeMOCTbI0 (CXOAMMOCTbIO) T M BOCNPOM3BOAUMOCTbIO R 1 Rw pe3ynibTaToB UCnbITaHUA (NpyMedaHme 3), kak
ykasaHo B Tabnuue 3.

padhnueckoe npeacTaB/ieHne TOYHOCTHbIX XapakTepuCTUK AaHo B NpUIoXeHun B.

MpumevaHuns

1 [Ba 13 Tpex onpefeneHunii BbINOAHANNUCL a YCIOBUAX NOBTOPAEMOCTH (CXOAMMOCTM), Kak ykazaHo B MCO 5725,
T. €. O4VH onepaTop, Ta e annapartypa, UAeHTUYHbIE YC/TOBUSA BbINONHEHUS UBMEPEHUIA, OAWNH U TOT Xe rpasyupoBOYUHbI i
rpacuk, Bnpegenax MMHUManbHOro nepuosa BpeMeHu.

2 TpeTbe N3MepeHue BbINOMHANOCH B pa3Hble Nepuoabl BpeMeHu (B pa3Hble AHM) TEM Xe onepaTopom (CM. npume-
YyaHue 3)c UCNoNb30BaHNEM TOI Xe annapaTypbl, HO C HOBbIM TPaAYNPOBOYHbLIM rpadUKoM.

3 McxoAs M3 NONyYeHHbIX pe3ynbTaToB, B NepBblii AeHb NOBTOPSEMOCTb (CXOA4MMOCTb) I M BOCNIPOU3BOAMMOCTbL R
paccunTbiBanucb no MCO 5725. 3 nepBoro pesynbTaTa, NONy4YEeHHOro B NepBblil f,eHb, U pe3ynbTaTa, NoJy4YeHHOro BO
BTOPOi fleHb, paccunTbiBanach mexaabopaTtopHas BocnponssogumocTb (fiw).

Ta6bnuya 3

Mpefen BOCNPOU3BOAUMOCTU. »»
Mpopaen nosTopsemocTu

Maccosas gonsa tutaHa. %
(cxoaumocTw) r,.%

R
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 Ocobblli cnyyai

Mpu pa3noxeHMn aHaNUTUYECKol HaBecku, codepxalleli Bonbgpam, HepacTBOPUMbI/ OCTaTOK, NOy-
YeHHbIli nocne 06paboTky ero cepHoli M hTOpMCTOBOAOPOAHOW KACNOTaMK, BbICYLUMBAHWUA W NpOKaNnBaHUs
npu 700 °C. cnnaBnsawT ¢ 5 r kapboHaTa HaTpus (4.3) npu 950 °C. OxnaxaeHHbIn nnas pacteopsaoT B 200 cm3
BOAbl. HarpeBaloT pacTBop 0 KuneHns u puabTPyoT Yepe3 unbTPoBasbHY0 Gymary cpefHei ni1oTHOCTH,
3aTem NpombIBaloT PUNLTP ropsyelt BOAON, hunbTpaTt oTépackiBaloT. PubTP C 0CAAKOM NOMeLLalT B TUresb
(5.1), BbiCyLUIMBAIOT ¥ MpoOKasMBatoT npu Temnepatype 700 sC.

MpopomkaoT onepauun no 7.3.2, Ha4YMHas co cno.: «lpokaneHHbIn ocTaTok cnaaensaT ¢ 1.0 r kucnoro
CEPHOKMCOro kanus (4.2)...» 1 A0 KoHua.

BbINONHSAKT OTAE/bHbIN X010CTOM ONbIT (7.2) U TOTOBSIT OTAE/bHbI pacTBOP X0/10CTOro onbiTa (4.14).

MpumeyaHune — YkazaHHasa onepaynsa npoBoANTCA AN yyeTa BAUAHUA 3arpsa3HEHNS peaKkTUBOB.
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10 T1pOTOKO/ UCNbITAHUSA

MpPOTOKON UCMbITAHUS LOMKEH COAEPXATb:
- BCI0 MHhOpMaLMo, HE0BX0AUMYIO Anst uaeHTUdukauum o6pasua, nabopaTopun 1 gaTy NpoBeseHNs

aHanmsa:
- CCbISIKY Ha MeTof, NPMBEAEHHbIN B cTaHapTe;
- pe3ynbTaTbl UCTIbITAHWI N CNOCO6LI X 06paboTKyY;
- no6Gble HeOBbIYHbIE SBIEHUS, UMEBLUME MECTO B NPoLEcce onpeaeneHns;
- No6Gble fOMNONHUTENIbHbIE ONepaLym, CNOCO6HbIe NOBUATL HA Pe3yNbTaTbl UCMbITAHWIA.
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MpunoxeHune A
(cnpaBouHoOE)

[ononHntenbHaa nHopmauus o NpoBeAEeHUN MeXAYHapPOAHOTo aKcnepuMmeHTa

Ta6nuua 3 nosyyeHa no pesynbtataMm MexXAyHapOAHOro 3KCMNEepPUMEHTA, BbINOMIHEHHOTO Ha BOCbMM CTafibHbIX
o6pasyax v Ha 0A4HOM 06pasLe Yy KOBOro YyryHa B BOCbMU cTpaHax B 17 na6opartopusx.

Iparueckoe n3o6paxeHne JaHHbIX NPELN3MOHHOCTU NPUBEAEHO B NpUNoXeHun B.

Mcnonb3yemble 06pasubl 415 UCMbITAHM NpUBeAEHbl B Tabnuue A.1.

Tabnunya Al

MaccoBas gons tutaHa. %

O6pasupl MonyyeHo
CepTudnmpoBaHo

"V, nr*
BHP-D3 (markasa ctanb) 0.0024 0.0019 0.0019
NBS 11h (markasa ctanb) 0.004 0.0037 0.0036
JSS 500-5 (HM3KoNnernpoBaHHas cTasnb) 0.008 0.0061 0.0060
JSS 169-5 (msirkasa ctanb) 0.012 0.0107 0.0108
BCS 453 (markas ctanb) 0.016 0.0141 0.0144
JSS 171-3 (mAarkasa ctanb) 0.036 0.0350 0.0349
JSS 102-4 (4yryn) 0.083 0.0809 0.0809
NBS 121d (HepxaBetwas ctanb) 0.342 0.339 0.340

BCS 398 (NOCTOSHHbI MarHUTHbI
cnnas) 0.790 0.764 0.764

11 flaHHas npo6a 6bina NckalYeHa u3 pacyerta, T. K. Ha NPO6Y C TaKMM COAEPXKAHUEM TUTAHA AaHHbIi MeTo4 He pac-

npocTpaHseTcs.

NMpumeuaHue — WTl , — obuiee cpefjHee 3Ha4yeHUe pes3ynbTaToOB, NOJYUYEHHbIX B TeYEHWE OAHOTO [AHS;
WTI2 — obuiee cpegHee 3HaYeHMe pe3ynbTaToOB C yYeTOM JaHHbIX 4BYX AHEIA.
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MpunoxexHune B
(cnpaBouHoe)

Ipachnyeckoe npeacTaBneHne AaHHbIX NPELU3NOHHOCTH

ToxXoCTb
0,05*

opa-

0,01-

0f1102-
0001-

0,0005-

0,0002 = SO I T — (52 LE T [ T D [ S—— Tmmmmen L1111 111
0001 0,002 ofaB oja Q Qfib 01 0,2 0o~ 1
Maoccses oS TuTaHa, %

PucyHok B.1 — Jlorapudmunyeckme 3aBUCUMOCTU MeXAY MaccoBbiMu gonamu tutaHa (IVTi).
NOBTOPAEMOCTbIO () M BOCAPOM3BOAUMOCTbIO (A 1 AX):

1/n=0.467Ig WTI ,-2,189.
lg Ax =0.5581g WTj ,-1.590;
4 A.A=0.364 Ig IVTi 2- 2.091.

rae Wj, , — cpeAHee 3HauyeHne CoOAepXaHnus TuTaHa, Noly4eHHoe a 04NH AeHb. %;
IVTi 2 — cpefHee 3HaYeHNe COAEPXKAHUSA TUTAHA, NOJIyYeHHOe B pasHble AHU. %



FoCT PNCO 10280—2010

Mpunoxexnune JA
(cnpaBo4HOe)

CBefileHNsi 0 COOTBETCTBUM CChIJTOUYHbLIX MEXAYHAPOAHbIX CTAHAAPTOB CChIIOYHbLIM
HauMoHanbHLIM cTaHaapTam Poccuiickoii ®enepayumn (M AelicTBYOLW MM B 3TOM KayecTBe
MEeXTocyapCTBEHHbIM CTaHAapTaM)

Ta6nuya [JA1

O603HayYeHne CCbIIOYHOrO O603HaueHne 1 HauMeHoBaHVe COOTBETCTBYHOLLETO
CTeneHb COOTBETCTBUSA
MeXAyHapo[HOro ctaHaapTa HaLMOHaNbHOrO CTaHjapTa
NCO 377-2.1989 IDT FOCT P NCO 14284—2009 «CTtanb 1 4yryH. OtT6op u nog-

roToBKa 06pasyoB AN ONpefefieHns XMMUYeCcKoro aHanm-
3a»

NCO 385-1:1984 MOD FOCT 29251—91 (MCO 385-1—84) «lMocyga nabopaTtop-
Hasa cTeknsHHasa. BiopeTkn. Yactb 1. O6wme Tpe6oBaHua»

NCO 648:1977 MOD FOCT 29169—91 (MCO 648—77) «lMocyna nabopaTtopHas
cTeknsiHHas. MNMuneTkn ¢ 0fHOW MeTKo»

MNCO 1042:1998 *

NCO 5725-1:1994 IDT FOCT P NCO 5725-1—2002 «TOYHOCTb (MPaBWU/IbHOCTb U

npeun3noHHOCTb) MEeTOAOB W pe3yNbTaTtoB W3MeEPEHWIA.
YacTb 1. OCHOBHbIE NOMIOXEHUA U onpeaeneHns*

NCO 5725-2:1994 IDT FOCT P NCO 5725-2— 2002 «To4YHOCTb (NMPaBUIbHOCTb 1
Npeyn3MoHHOCTb) METOAO0B U pe3ynbTaToB W3MepeHuil.
YacTb 2. OCHOBHOI1 MeTo/ onpejeneHnss NoOBTOPSAEMOCTU 1
BOCMPON3BOAMMOCTI CTaHAapTHOrO MeToja UsMepeHnit»

NCO 5725-3:1994 IDT FOCT P NCO 5725-3— 2002 «TOYHOCTb (MPaBUIbHOCTb U
Npeun3noHHOCTb) MEeTOAOB W pe3ynbTaToB W3MeEPEHWIA.
YacTb 3. MMpomexyTouHble nokasaTenn npeuns3noHHOCTH
cTaHfjapTHOro MeToja M3MepeHnii»

NCO 5725-4:1994 IDT FOCT P UCO 5725-4—2002 «TOYHOCTb (NPaBUAbLHOCTb W
NpeLn3MoHHOCTb) MeTOA0B W pe3ynbTaToB W3MepeHWuid.
YacTtb 4. OCHOBHblE METOAbl OnpejesieHns NpaBUibHOCTH
CTaHJapTHOro meTofa U3MepeHuii»

NCO 5725-5:1994 IDT FOCT P NCO 5725-5—2002 «TOYHOCTb (NPaBU/bHOCTb 1
Npeyn3MoHHOCTb) METOA0B W pe3ynbTaToB W3MepeHUii.
YacTb 5. AnbTepHaTUBHbIE METOAbI ONpejesieHns npeynsmn-
OHHOCTW CTaHJapTHOrO MeToAa U3MepeHui»

NCO 5725-6:1994 IDT FOCT P NCO 5725-6—2002 «TOYHOCTb (MPaBUIbHOCTb 1
NpeynsMoHHOCTb) METOAO0B W pe3ynbTaToB W3MepeHWii.
YacTb 6. Micnonib3oBaHne 3HAYEHU TOUHOCTH Ha NpakTuKe»

NCO 14284:1996 IDT FOCT P NCO 14284—2009 «CTanb 1 4yryH. Ot6op v noa-
rotToska o6pasuLoB ANA onpejeneHns XMMUYeckoro cocra-
Ba»

* COOTBeTCTBYWLW NI HALMOHANbHbI/ cTaHAapT OTCYTCTBYeT. [l0 €ro yTBEPXAEHNA peKOMeHAyeTCst UCMNO0Mb30BaTh

nepeBof Ha PYCCKUiA S3bIK AAHHOTO MEXAYHAapOAHOro cTaHAapTa. MepeBo AaHHOTO MEXAYHapO4HOro cTaHhapTa Ha-
xoAnTcs B ®efepanbHOM MHDOPMALMOHHOM (OHAE TEXHUYECKUX pernaMeHToB U CTaH4apToB.

MpumeyaHune — B HacToAwel TabauLe UCNonbL30BaHbl caeyloLine YCI0BHbIe 0603HaYeHUSA CTENeHN CooT-
BETCTBMA CTaHAapTOB:

- IDT — nAaeHTU4YHbIE CTaHAapThl;

- MOD — moguduunpoBaHHble CTaHAapPThI.
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