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HAUMWOHANBbHBIN CTAHOAPT POCCUNCKOWN SGEQLEPALUUMN

CMNABbI HUKEJIEBbIE

OnpeneneHne cogepXaHus TaHTana.
CnekTpoMeTpr4eCcKuin MeTon aTOMHOM 3MMCCUU C MHOYKTUBHO CBA3aHHOMN Nra3Mou

Nickel alloys. Determination of tantalum.
Inductively coupled plasma atomic emission spectrometric method

[Nara BBegeHua — 2015—01—01

1 O6nacTb NnpuMeHeHus

Hacroawuin ctaHgapT ycTaHaBnMBaeT METOA aTOMHO-3MUCCUOHHONM CNEKTPOMETPUM C BO3OY>KOEeHMEM
CrneKkTpa MHAYKTUBHO CBA3AHHON NNasMon.

Merog npuMeHUM Ana ONpeaeneHua MacCoBOW AONU TaHTana B HUKENEBbLIX CrnaBax B AWanasoHe oT
0,1 % 8o 5 %.

2 HopmartuBHbIe CCbINKU

B HacToAWeEM cTaHAapTE UCNONb30BaHE HOPMATUBHBIE CCbINKN Ha CReayolne MeXayHapoaHble CTaH-
AapThl:

NCO 648:2008 Mocypa nabopatopHasa cTeknNAHHaA. [uneTkm ¢ ogHol meTkol {ISO 648:2008, Labora-
tory glassware — Single-volume pipettes)

MCO 1042:1998 NMocyaa naGopaTopHas cTeknaHHanA. Konbbl MepHble ¢ 0aHOH MeTkol (ISO 1042:1998,
Laboratory glassware — One-mark volumetric flasks)

NCO 3696:1987 Boga ans nabopaTopHoro aHanusa. TexHUdeckne TpeboBaHWA M MeToAbl UCNbITaHUA
(ISO 3696:1987, Water for analytical laboratory use — Specification and test methods)

MNCO 5725-1:1894 TouHOCTE (NpaBKUNBHOCTE W NPELU3UOHHOCTE) METOA0B U PE3YNLTATOR U3MEPeHU.
“YacTe 1. OCHOBHEIE nonoxeHWA W onpegeneHns (ISO 5725-1:1994, Accuracy (trueness and precision) of
measurement methods and results — Part 1: General principles and definiticns)

NCO 5725-2:1994 TouyHOCTE (NPABUNBHOCTL U NMPELU3UOHHCCTh} METOAOB U PE3YNETATOB U3MEPEHWIl.
YacTb 2. OCHOBHOW MeToA onpeaeneHUs NOBTCPAEMOCTU U BOCTIPOM3BCAMMOCTH CTaHAAPTHOMS MeToga Usme-
penus {ISO 5725-2:1994, Accuracy (trueness and precision} of measurement methods and results — Part 2:
Basic method for the determination of repeatability and reproducibility of a standard measurement method)

NCO 5725-3:1994 TouHoCTE (NPaBUNBHOCTE W NPELU3UOHHOCTE} METOAOE U Pe3yNETaTOB U3MEepPeHWd.
YacTb 3. NpoMEeXyTOUHLIe NOKasaTenu NpeUusMOHHOCTU CTaHAAPTHOMO MeToaa uamepeHus {|SO 5725-3:1994,
Accuracy {trueness and precisicn} of measurement methods and results — Part 3: Intermediate measures of
the precision of a standard measurement methed)

NCO 14284:1996 Cranb v uyryH. Ot6op U nogrotoBka ofpasyos And onpegeneHua XMMUYECKOro co-
cTaBa (ISO 14284:1996, Steel and iron — Sampling and preparation of samples for the determination of
chemical composition)

3 CywHocTb MeToga

Hacrosawmit MeTog OCHOBAH Ha PaCTBOPEHWUM aHANUTMYEeCKOW HaBecku B cMecu (hTOpMCTOBOAOPOA-
HOM, COMSAHOW, a30THON, 0pTOhOCHOPHON KUCNOT U OTTOHKM NApoB nocne A06aBneHUst XMOPHOM KUCHOTHI.
3atem go6GaensaloT hTOPUCTOBOAOPOAHYIO KUCTIOTY, @ TAKKE, €CIIU HY)XKHO, SNIEMEHT BHYTPEHHEro ctaHaapra
1 pa3baBnsIoT pacTBOP 40 HY>KHOrOo 06beMa. PacTBop pacnbinsoT B MUHAYKTMBHO CBSA3AHHYIO NNasMy aTOMHO-

U3pgaHue oduunanbHoe
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9MUCCUOHHOIO CNEeKTPOMETpa U U3MEPAIOT MHTEHCUBHOCTU M3NYYEHUS TaHTana u O4HOBPEMEHHO 3reMeHTa
BHYTPEHHEro ctaHgapTta, eCrnun Takon areMeHT BBOAAT.

Hanpumep, aHanuTuyeckas NMHUs TaHTana nokasaHa B Tabnuue 1.

MeTog rpagyvpoBK/M OCHOBaH Ha 04eHb BrM3KOM COOTBETCTBUM rPaayMPOBOYHbLIX PACTBOPOB NO MaTpu-
ue aHanuaupyembim oBpasuam, a MacCoBbI€ AONMW TaHTana B OrpaHMYMBaIOLLMX rpaayupoBOYHbIX pacTBoOpax
DOSDKHbI HAX0AMTLCA NpUGnNuanTensHo B npeaenax 0,75 % un 1,25 % 0T cogepkaHua TaHTana B aHanuaupye-
MoM obpa3sue. MoaToMy KOHUEHTpaLumsa BCeX dnemMeHToB B 06pasue aomkHa ObiTb NPMONU3MTENbHO M3BECTHA.
Ecnu Takoi unHdopmauummn HeT, obpasew, crneayet npoaHanManpoBaTtb NOMyKOIMYECTBEHHbIM MeToaoMm. Mpe-
MMYLLIECTBO 3TOW NpoLeaypbl B TOM, YTO BO3MOXHbIE BIIMAHWA MaTPUYHbIX 3NeMeHToB ByayT aBTOMaTUYECKu
KOMMEHCUPOBAaHbLI, B pe3ynbTaTe Yero NoBbILLAETCA TOYHOCTL OnpeaeneHuns. 310 0COOEHHO BaXKHO AnA yveTa
MEXINEMEHTHbIX BAMAHWUI, KOTOPbIE MOTYT ObITh 3HAYUTENBHBIMU NPU aHanM3e BbICOKONErMPOBaHHbIX cnna-
BOB. Bce BO3MOXHbIE BNUAHUA CriedyeT CHUXaTb 40 MUHUMAIBHOMO YPOBHS. M03TOMY Ba)HO, 4TOBLI MCMOMb-
3yeMblil CNEKTPOMETP YA0BNETBOPSAN YCTAHOBNEHHbIM UHCTPYMEHTASIbHbIM KpUTEPUSM MeToAa ANs BbiOpaH-
HbIX aHanNUTUYECKMX NUHUIA. JInHua, cooteeTcTBytowas 240,06 HM, AomkHA ObITh TLUATENLHO UCCNEAOBaHA.
Ecnin ncnonb3yotr gpyrme nMHUKM, OHW Takke AO0MKHbI ObiTb TLWATENbHO NPOBEPEHbl. AHANMTUYECKas NMHNUSA
ONs BHYTPEHHEero ctaHgapra Takke AoMkHa ObiTk TWaTenbHO BbibpaHa. PekomeHayeTcs ncnons3osarb nu-
HUIO ckaHaus 363,07 HM. 3Ta NuHKMA cBOBOAHA OT BUSHUIA BNEMEHTOB MPU UX COAEMKAHUAX, 0ObIYHbIX ANS
HUKENEBbIX CMaBoB.

Tabnuya 1—lNpuMep aHanNnUTUHECKOW NUHUK ANS TaHTana

SnemMeHT AHanuTuyeckas nNMHUA, HM MeLuatoLe anemeHTbI
TaHTan 240,06 Fe, Hf
MpuMmevyaHne — MKcnonb3oBaHUe BHYTPEHHErO CTaHAapTa HEeCYLLeCTBEHHO, T. K. He 0OHapyXeHo OTnu4ni B

pesyrnkratax, Nony4eHHbIX nadopaTopusiMiu, paGoTaBLLUMMKU C BHYTPEHHUM CTaHLapToM unu 6e3 Hero.

4 PeakTuBbl

Mpu npoBedeHUK aHanu3a, ecnm He yKa3aHo MHOE, UCMOSb3YIOT PeakTUBbI TOSIbKO YCTAHOBAIEHHOM aHa-
TNINTUYECKON CTENEHU YNCTOThI M TONbKO BOAY 2-01 CTENEHU YnCTOThI No UCO 3696.

4.1 OTOPUCTOBOAOPOAHASA KMCMOTA, C MAaccoBoi aonen 40 %, NNOTHOCTLIO p = 1,14 r/em3 unu ¢ macco-
Bow aonen 50 % 1 NNoTHOCTbLIO p = 1,17 r/cm3.

MPEAOCTEPEXKEHUE — dTopucTtoBOoAOpOaHAsn KMCNOTA 0BnagaeT kpanHe pasapaatowmm 4encTeu-
€M, pasbearoLM KOy U CAU3UCTbIe 000N0YKK, NPOBOLMPYET HEKOTOPbIE KOXHble 3a6oneBaHus, KOTopble
MEeANEeHHO M3neunBaroTca. B cnydae koHTakTa ¢ Koxei nopaxkeHHoe MecTo He0BX0AUMO OYEHb XOPOLLO Npo-
MbITb BOAON, 00paboTarsk renem, coaepxaiumm 2,5 % (Macc) rmokoHaTa KanbLus, 1 HeMeANEeHHO 006paTUTLCA
3a MeAULMHCKOWN NMOMOLLBIO.

4.2 XnopucrosogopoaHas kucnora (HCI), nnotHocTbio p = 1,19 r/emd.

4.3 AsortHas kucnora (HNOj), nnotHocteio p = 1,40 r/em3.

4.4 OprodocopHas kucnora (H;PO, ), nnotHocTbio p = 1,70 riem3.

4.5 Xnopxas kucnora (HCIO ), ¢ maccosoit aonen 60 %, NNOTHOCTLIO p = 1,54 r/cm3 unu ¢ MaccoBoii
noneii 70 % W NNoTHOCTLIO p = 1,67 r/cm3.

4.6 PacTBOp BHYTPEHHEro ctanaapra, 100 mr/gme

BbiGupaloT noaxoasLLmil aNEMEHT B KAYECTBE BHYTPEHHETO CTaHAAPTa U FOTOBAT PACTBOP C KOHLIEHTpa-
umen 100 mr/am3.

4.7 CrangapTHbiil pacTBop TaHTana, 10 r/am3

Bssewusalot 1 r BbICOKOYUMCTOrO TaHTana (He meHee 99,9 % noO MaccoBOW AOME) C TOMHOCTLIO A0
0,0005 r, noMeLLaloT ero B CTakaH U pacTBOPSAIIOT B CMECH, COCTOALLE U3 10 cm3 (pTOPUCTOBOAOPOAHOI KUCIO-
Tbi (4.1) 1 10 cM3 a30THOM KMCNOTLI (4.3). PacTBOP OXNaXAIOT U KONMYECTBEHHO NEPEHOCST B MEPHYIO KOnby
C OAHOIT METKOM BMECTUMOCTbIO 100 cm3. Pa3GaBnsioT A0 METKM BOAON U nepemeLwnBaloT.

3101 pacteop coaepxut 10 Mr/cm® TanTana.

4.8 CrangapTHblii pacTBop TanTana, 1 rigm3

Bssewunsaior 0,1 r BLICOKOYMCTOrO TaHTana (He meHee 99,9 % NO MaccoBoWi A0fe) ¢ TOUHOCTLIO 10
0,0005 r, NOMeLLAIOT HABECKY B CTakaH W PacTBOPAIOT ee B cmecH, coctoswen us 10 cm® dropucrosoao-
2
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POAHON KNcnoTbl (4.1) n 10 M3 a30THOIT KMCNOTBI (4.3). PacTBOP OXNa>KAAIOT U KOMMYECTBEHHO NEPEHOCST B
MEPHYI0 KONBY C OAHOI METKOI BMECTUMOCTBIO 100 cm3. Pa3BaBnsioT 4o METKW BOAON U NepeMeLLMBAIOT.

3T0T pacTBop coaepxuT 1 Mr/om® TaHTana.

4.9 CraHaapTHbIii pacTeop TaHTana, 100 mr/gmd

10 cm3 cTanaapTHOrO pacTsopa TaHTana (4.8) NepeHOCsT NPY NOMOLLYM FpagyMpPOBAHHONM NMUMNETKN (Mnu
BrOpeTKM) B MepHYIo konby ¢ oaHoi meTkoi. lo6aensiot 10 cm dropucToBogopoaHoit kucnoTbl (4.1) u 10 cm3
a30THON kucnoThbl (4.3). PacTBop pa3baBnsaioT 40 METKM BOAON U NEepeMeLLMBaloT.

310t pacteop copepxuT 0,1 Mr/cm® TaHTana.

4.10 CtaHaapTHble pacTBOPbl MELLAIOLLUX 31EMEHTOB

CraHaapTHbIe pacTBOPbLI FOTOBAT ANSA KaXA0ro aMeMeHTa, MaccoBas A0nsi KOTOPOro B aHanu3npyemom
obpasue npesbiwaeT 1 %. Ans NPUroToBNEHUA PacTBOPOB UCMOSb3YIOT YUCTbIe METans bl UM XUMUYECKUE
BELLECTBA, MACCOBAA A0NA TaHTana B KOTOPbIX MeHee 10 MKr/T.

5 Annapatypa

Bcsa MepHas cTeknaHHas nocyaa AormkHa ObiTb knacca A u kanubposaHa B cOOTBETCTBUM ¢ MICO 648
unm NCO 1042 B 3aBMCUMOCTM OT NpeaHasHa4YeHus.

Mcnone3ytot 06bl4HOE nabopaTopHoe 060pyAOBaHUE, a TaKXKe CneayioLLyio annaparypy.

5.1 CrakaHbl u3 nonuterpadropatuneHa (PTFE) unu us nepdropankokcu-cononumepa (PFA) ¢ rpa-
OUTOBOW NOASIOXKOMN.

5.2 MepHble konbbl M3 NONUMPONUAeHa BMecTMMocTbio 100 cm3 B cootBeTcTBMM © MCO 1042.

5.3 ATOMHO-3MUCCUOHHBIN cnekTpomeTp (ASC)

CnekTpoMeTp AOIMKEH UMETb B KayeCTBE MCTOYHMKA BO3OYX(EHUA WHAYKTUBHO CBSI3@HHYIO niasmy
(LCI) n cuctemy pacnbIfEHUA, YCTOMYUBYIO K (PTOPUCTOBOAOPOAHON kucnorte. Cnektpometp UCIM-ASC cun-
TaeTcA NPUroAHbIM, ECNK NOCNE ONTUMU3aUMM napaMeTpos No 7.3 6yaeT yaoBNETBOPATL MHCTPYMEHTaNbHbIM
KPUTEPUAM, USNOXEHHBIM B HUXKECNEAYIOLLMX NOANYHKTAX.

CneKkTpoMETp MOXET GblTb O4HOBPEMEHHOro MM nocneaoBaTenbHOro AencrTeus. Ecnu cnekTpomerp
nocneaoBaTenbHOro AencTeus 000pya0BaH YCTPOMCTBOM AN OAHOBPEMEHHOTO U3MEPEHUSA NUHUN BHYTPEH-
Hero craHaapTa, npu U3MEPEHUsIX MOXHO UCMONb30BaTb METOA C NPUMEHEHMEM BHYTPEHHEro craHgapTra.
Ecnu cnekTpomeTp nocneaoBaTenbLHOro AencTBusi He 000py0BaH TakuM YCTPOMCTBOM, BHYTPEHHUI CTaH-
JapT He MOXET ObITb UCNOMb30BaH, U NPUMEHSIIOT ankTePHAaTUBHbLIN MeToa 6e3 UCNOoNb30BAHWUA BHYTPEHHETO
cTanpapra.

5.3.1 lMpakTnyeckoe paspewieHne CNEKTPOMETpa ¢ nocriegoBaTesibHbIM AeHCTBUEM

PaccunTbiBalOT LUMPUHY NOMNOCH! (3@ MOMHYIO LUMPUHY NPUHUMAIOT LUMPUHY NONOCHI HA NONOBMHE MAaK-
CUMYMa BbICOTbI) B COOTBETCTBUU C A.2 NPUIOXKEHUA A ANSI UCNOMNb3YyeMON aHaNMTUYECKON NNHUK, BKIOUas
TIMHUIO BHYTPEHHEro ctaHaapra. LnpuHa nonocel AomkHA ObITh MeHee 0,030 HM.

5.3.2 MuHuManbHaA KPaTKOBPeMeHHasa CTabuINbHOCTb

PaccuutbiBalOT CTaHAApTHOE OTKIMOHEHUE AECATU U3MepeHuit abComntoTHOW MHTEHCUBHOCTU UIU OTHO-
LWWEHMS MHTEHCUBHOCTEN, COOTBETCTBYIOLLMX TAHTasNy u BHYTPEHHEMY CTaHAApPTY, C MCNOSb3OoBaHMEM Hanbo-
fniee KOHLEHTPUPOBAHHOIO rpayMpoBOYHOIO pacTBopa TaHTana B cooTBeTcTBuM ¢ A.3 npunoxenun A. OTHO-
CUTENbHOE CTaHAapTHOE OTKMOHEHUE He AOSMKHO npeBbiwaTth 0,4 %.

5.3.3 KoHueHTpauus, skBuBaneHTHass (OHOBOMY U3Ny4YeHUIO

PaccuntbiBaloT KOHLIEHTPAaLUIO, 9KBUBANEHTHYI0 hoHy (KOP), B cooTBeTCTBUU C A.4 NpUnoxeHust A ana
CNeKTpanbHOW aHaNUTUYECKOW SIMHMU, UCMONb3YS PacTBOpP, COAEPXALLMIA TONBKO aHANU3UPYEMbIA SNEMEHT.
MakcumanbHble 3Hauennst K3d He formxHbl npesbiwarts 0,8 mMr/am3.

6 OT60p Npo6 N nogroroeka obpasuoB

6.1 OT60p Npo6 u noaroroBka naboparopHbIX 06pa3LOB AOMKHLI ObiTb BLINOMHEHLI NO COrMALUEHUIO
CTOPOH, @ B Cily4ae pa3Horiacuini CTOPOH — MO NOAXOASLLEMY CTaHAAPTY.

6.2 Na6GopatopHbiii 06pa3eL, 00bIYHO TOTOBAT B BUAE (ppe3epHO Unu CBEpnUNbLHON CTPyXkn 6e3 ao-
NOMHUTENbHOW MexaHu4eckoin o6paboTku.

6.3 Na6opatopHbiii 06pa3seL} AOIMKEH ObITb YUCTbIM, NPOMBITEIM B YUCTOM aLETOHE U BbICYLUEHHbLIM Ha
BO34yxe.
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6.4 Ecnu ana npurotosneHusi nabopaTtopHOro obpasua MCMonb30BaHbl MHCTPYMEHTbI, U3FOTOBNEHHbIE
C NpUMeHeHuem TBepAOoN nanku, obpasew, AomkeH 6biTb 06pabotaH 15 % (N0 MaccoBOit A0N€E) a30THOM KUC-
NOTOW B TEYEHME HECKOMNbKMX MMHYT, 3aT€M HECKOMNbKO pa3 NPOMbIT B AUCTUNNMPOBAHHON BOAE, NOTOM B
aueToHe U BbICYLLUEH Ha BO3AyXe.

7 MNpoBeneHue aHanusa

7.1 AHanuTuvyeckasi HaBecka

Bssewumsatot 0,25 r aHanu3mpyemoro o6pasua ¢ TO4HOCTbIO Ao 0,0005 r.

7.2 MpuroToBneHue aHanusnpyemoro pacteopa Ty,

Mpn ncnons3osaHun ropucrosogopoaHoi kucnotel HF (4.1) pactBopeHune cneayet NnpoBoAUTL B CTa-
kaHax u3 PTFE unu u3 PFA ¢ rpadutoBoi noanoxKon.

7.2.1 AHanuMTuyeckyio HaBecky nomeLLarot B ctakaH u3 PTFE unu us PFA ¢ rpaduToBOIi NOANOXKOM.

7.2.2 K Hasecke aoGasnsior 5 cm® HF (4.1), 30 cm3 HCI (4.2) u 3 cm3 HNO;, (4.3). Pacteopenue oGpas-
Lia NPOAOIKAIOT MPU KOMHATHOI TEMMEPATYPE B TeHeHue Houw. Mocne atoro go6asnsior 2,5 cm® H3PO, (4.4).
Ecnun HeoGxoAWUMO, CTakaH HarpeBaloT [10 NOMHOro pacTBOPeHUs Hasecku. [lobaensior 7,5 cm3 HCIO, (4.5) un
HarpeBsaloT A0 NOSABNEHWSA NapOB XITOPHOWM KUCNOTLI. BeinapuBaHue NnpoaomkatoT B TeHeHue 2—3 MUH.

MpumevyaHne — Bwmecto2,5cmd H3PO, (44)n 7,5 cm3 HCIO, (4.5) MoxHO Takke aobaBnaTh 5 cm3 H;PO,
(4.4)n5cmd HCIO, (4.5).

7.2.3 Pacreop oxnaxaait u aobasnsoT 10 cm3 Boabl ans pacteopenus coneil. HeGonbLuoi ocTarok
MOXET He pacTBOpUTLCA. B aToM cnyyae aobasnsaior 2 cM3 HF (4.1) n 0CTOPOXHO HArpeBaloT NPUMEPHO
20 MWMH 40 NONHOro pacTBOPEHUs 0caaka.

MpumevyaHue — Cnocob ansTepHaTMBHOMO pacTBOPeHUA No 7.2.2 U 7.2.3 MoXeT 6biTb cnegytowum: gobas-
nsitot 30 cmM® HCI (4.2), 3 cM3 HNO3 (4.3) 1 5 cm3 HzPO, (4.4) unm 20 em3 HCI (4.2), 10 cm® HNO;4 (4.3) n 5 cm® HyPO,
(4.4). HaunHatoT pacTBopeHWe Npu KoMHaTHON TemnepaType. Ecnu Heo6xoauMo, pacTBop HarpeBaloT 40 NOMHOrO pacTBo-
peHns ocTaTka. Jobasnstor 2 cM3 HF (4.1) n 5 M3 cepHoit KUCNOTSI (Hy8O,4, p=1,84 r/cm3) W HarpeBaloT 40 NOSBNEHNs!
NapoB cepHoii KUCTOTLI. PacTBop oxraxaarT n 4obasnsioT 10 cM3Bogsl Anst pacTBopeHns coneil. OCTOPOXHO HarpesaloT
[0 MONHOro pacTBOPEHUs ocTaTka.

7.2.4 PactBop oxnaxgaroT A0 KOMHaTHOW TeMnepaTypbl U KONMMYECTBEHHO NEPEHOCAT €r0 B MEPHYIO
konby 13 nonunponunera BMecTMMocTbio 100 cm3. Mpu NCNONBL3OBaHUKM BHYTPEHHETO CTaHaapTa Ao6asnsioT
rpagympoBaHHOI nuneTkoii 10 cm3 pacTBopa BHYTpeHHero craHaapra (4.6).

7.2.5 PacrBop pa36aBnsitot 10 METKM BOAON U NEPEMELLNBAIOT. MI3mepeHusi NPOU3BOASAT HACTOMNbKO Obl-
CTPO, HACKOSbKO 9TO BO3MOXHO.

7.3 OnNTMMU3auUsa CNeKTPpoMeTpa

7.3.1 Onsa ctabunusaumm npubop NCIM/ASC Bkmoualor no MeHbLwen mepe 3a 30 MuH 40 Havana nobbix
N3MEepPEeHun.

7.3.2 OnTumu3aumio napaMeTpoB Npubopa NPOBOASAT B COOTBETCTBUW G MHCTPYKLIMAMW NPOU3BOAUTENS.

7.3.3 YcraHasnuBaloT nporpaMmy Ans M3MepeHust UHTEHCUBHOCTU, ee cpeaHero 3Ha4YeHus n OTHOCU-
TENbHOro CTAaHAAPTHOIO OTKIMOHEHUs1 HA BbIBPAHHbIX aHANMUTUYECKUX NIUHUAX.

7.3.4 MNMpu ncnonb3oBaHUU BHYTPEHHEro CTaHAapTa yCTaHaBnNuBaloT NporpaMmMy ¢ BOSMOXHOCTbIO pac-
YeTa OTHOLIEHUA 3HAYEHUS MHTEHCMBHOCTU aHanuTa K 3HA4EeHUI0 UHTEHCUBHOCTU BHYTPEHHEro craHjaprta.
MHTEHCUBHOCTL BHYTPEHHETO CTaHAapTa A0MKHA U3MEPATLCA OAHOBPEMEHHO C UHTEHCUBHOCTLIO aHanura.

7.3.5 MNpoBepsIOT MHCTPYMEHTArbHbIE XapakTepucTuku npubopa Ha COOTBETCTBUE TpeboBaHUAM, U3-
NoXeHHbIM B 5.3.1-5.3.3.

7.4 MpeaBapuTenbHasa OLEHKAa aHanNnM3npyemoro pacteopa

FoToBAT rpasyMpoBOYHbLIN pacTBop K, ¢ marpuuei, noaoGHON pacTBopy aHanusupyemoro o6pasua, kak
YKa3aHO HUXe.

7.4.1 Vcnonb3ys rpaayMpoOBOYHYIO MUNETKY (Mnn BIOPETKY) U MEPHYIO KONBY BMECTUMOCTLIO 100 cm3 us
nonunponunena (5.2), MapkMpoBaHHyIO KX, roTOBAT rpalyMpoBOYHbLIN pacTeop K,, COOTBETCTBYIOLLNI OLIEHEH-
HOI MaCcCOBOI 0NE TaHTana B obpasle B NPOLUEHTaXx, Kak ykazaHo B Tabnuue 2.
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Tabnuuya 2 — MpeaBaputensHas oLeHKa aHanM3MpyeMoro pactsopa
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Mpeanonaraembin MaccoBas .
AnanasoH MaccoBbIX [ons TaHTana O6osHaueHue K, Cmmag:;ﬁgacmop Oﬁbzn;T(;T:HnacpJg oro
poneii TaHTana, % (K,), % P ™
0,10-1,0 1,0 K, 48 25
1,0-5,0 5,0 Kg 4.8 12,5

7.4.2 B mepHyto konby, mapkuposaHHyto K,, n06asnaioT craHaapTHele pacteopsl (4.10) B o6bemax, He-
00X0AMMBIX ANA CO3aaHUA MaTpuLbl, NO400HON pacTBOPY aHanmanpyeMoro obpasua, no Kaaomy fIeMeHTY,
MaccoBas fons KoToporo npesbilwaet 1 %. TOYHOCTb COOTBETCTBMA MaTpuLE AOMKHA ObITb B Mpeaenax npo-
LeHTa.

7.4.3 [anee B konBy Ao6asnsior 2,5 cm3 HyPO, (4.4), 7,5 cm3 HCIO,, (4.5) 1 10 cm pacTBopa BHYTPeH-
Hero ctaHgapTta (4.6). Pa3baBnsioT BOAOW A0 METKM U NEPEMELLUBALOT.

7.4.4 TOTOBAT HYNEeBON pacTeop K, TakuM >xe cnocoGoM, Kak 1 rpagynpoBoYHbIi pacteop K,, T. €. BBO-
AAT BCE MHIPEAWEHTHI 38 UCKIIOYEHNMEM TaHTana.

7.4.5 UNamepstor aGconioTHbIE MHTEHCUBHOCTY (I 1 1,) pacTBopos Ky n K.

7.4.6 N3mepsioT aGCOIOTHYIO MHTEHCUBHOCTb /14, @HANM3Mpyemoro pacteopa T,.

7.4.7 PaccuuTbiBatOT NPMONMSUTENLHOE 3HAYEHNE MaCCOBO 0NW TaHTana Wy, B NPOLEHTaxX B aHanu-
31pyemMoM pacTBoOpe No CrneayowemMy YPaBHEeHUIO

WTa = 112 Wy = Wo)lL = Io.

7.5 MpuroToBneHue rpagynpoBOYHbIX PACTBOPOB K,-'-|-al " Kh,Ta B Ka4eCTBE OrpaHny4nBatoLLmnx

[N Kaxporo aHanu3Mpyemoro pacteopa T, roToBAT ABa GNM3KMX MO MaTpULIE rpaJynpOBOYHbIX pac-
TB0pa K; 1, 1 K, 1 C conepxaHuem TaHTana B K; , HEMHOTO MeHbLLIE YeM B aHanu3upyemMom pacTeope, a B
K, 7a HEMHOTO BonbLue. 3TN rpafyupPOBOYHbIE PACTBOPLI FOTOBST CREAYIOLLMM 06pa3oM.

7.5.1 BHOCAT CTaHfgapTHbI pacTBop TaHTana (4.8 unu 4.9) rpaayvpoBaHHON NUNETKOW U GIOpeTKol B
ctakaH u3 PTFE unu us PFA, mapkupys ero K.  Tar B TAKOM KOMMyecTse, 4ToOLI MaccoBas 40NA TaHTana w; 1,
B NPOLIEHTaX NPUGIN3UTENBHO Gbina B npeaenax Kp,x 0,75 <K; i Ta < Ky1a % 0,95. K 3, BbIGUpaloT Tak, uToBb
06bem pacrTBopa MOXHO Gbino nerko oTobpartb rpagyupoBaHHON NUNETKOMN.

7.5.2 BHocAT cTaHAapTHLIN pacTBop TaHTana (4.8 unu 4.9) rpagyupoBaHHON NUNETKOW UNK BIOpETKON
B cTakaH u3 PTFE unu u3 PFA, Mmapkupys ero K,7 Ta» B TAKOM KONU4eCTBe, YT00bLI MaccoBas aons W), 1o B MPO-
ueHTax 6bina npubnuanTenbHO B Npeaenax KTTa x 1,05 < Kh Ta < Ky * 1,25. Kh Ta BbIOMPAIOT TaK, YTOGOLI
0o6beM pacTBopa MOXHO Obifo nerko 0706pan: rpagyupoBaHHON NUNETKOM.

7.5.3 K rpapyupoBouHbiM pacteopam K; 1, u Kj, 7, A06aBNAIOT BCE MaTPU4HbIE ANEMEHTBI, UCMOMNb3yst
NOAXOAALUME KOMMYECTBA CTAaHAAPTHLIX PacTBOpoB (4.10), Maccosas A0NA KOTOPLIX B PACTBOPE AHANM3u-
pyemoro o6pasua Bbiwe 1 %. TOYHOCTb COOTBETCTBUSI BBOAMMBIX MAaTPUYHbLIX 91EMEHTOB N0 MaccoBOM Aone
AomkHa 6biTb He meHee 1 %.

7.5.4 [lanee npoaomkaiot npoueaypbl B COOTBETCTBUMN C 7.2.2 00 7.2 5.

7.6 U3smepeHue aHanusnpyembiXx pacTBOPOB

CHavana M3Mepﬂl0T abCOoNIOTHYI0O UMW OTHOCUTENbHYIO MHTEHCUBHOCTb aHANUTUYECKOW NUHUW Tpajyu-
POBOYHOTO PacTeopa K; 1, C HAMMEHbLLMM COAePXaHMeM TaHTana, 3aTemM aHanusupyemoro pacteopa Ty, u
nocne 3Toro U3MEPAIT NHTEHCUBHOCTL FPaayNpOBOYHOTO pacTeopa Ky, 1, ¢ Gonee BbICOKUM COflepXKaHNEeM
TaHTana. MosTOpPAIOT 3T0 YepeaoBaHUe TPU Pasa, PacCUUTLIBAOT CpPeAHEe 3HAUYSHNE UHTEHCUBHOCTH I, 1
Ip Ta AT HWKHETO W BEPXHETO FPAaAYMPOBOYHOTO PACTBOPA COOTBETCTBEHHO W [17, ANS aHANM3UPyeMoro pac-
TBOpA.

8 ObpaboTka pe3ynsraroB
8.1 Metop pacueTa

MaccoBylo A0MI0 TaHTana B NPOLIHTAX Wy, B AHANM3UPYEMOM pacTBope Tr, PACCUNTLIBAIOT MO YpaB-
HEHMIO
Wra =W T + Uga = i 7) Wp 7 = W )l T2 = Jj T



FOCT P NCO 22725—2014

8.2 NpeunsmoHHOCTb

8.2.1 JlaGopaTtopHblie UCNbITAHUA

OecaTtb nabopatopuii U3 ceMu CTpaH, y4acTBOBAaBLUMX B NPOrpaMMe MEXNabopaTopHbIX UCNbITAHUI NOA,
pykosoacTeom ISO/TC 155/SC 3/WG 8, BLINOMHAMNK NO TPU ONpeAeneHna TaHTana Ana BOCbMU YPOBHEN CO-
Aepxanuin. Kaxxgaa naboparopus BbINOMHANA No ABa oNpeAeneHna B yCNOBUAX CXOAUMOCTN B COOTBETCTBUN
¢ UCO 5725-1, 1. e. 04MH UCNOSHUTENb, OAHA U Ta Xe annapaTypa, UAeHTUYHbIe YCNOBUS aHanusa, OauH 1 ToT
e rpaaympoBOUHbIN rpacuk U MUHUMANBHBIA NPOMEXYTOK BpemeHn. TpeTbe onpeaeneHne BeINONHANOCH Ha
ApYron AeHb C UICNONb30BaHMEM TOW e annaparypbl, HO C APYrMM rpagynpoBoYHbIM rpadouKom.

8.2.2 [InuHa BOSHbI, BbIGPaHHAA ONA U3MepPeHUN

OnuHa BorMHbI, BbIOpaHHas ANs u3MepeHuit, 06paboTaHHbIX CTaTUCTUYECKU, ANa BCex naboparopwuii,
yyacrteoBaBwmx B pabote, 6bina ogHa u T1a xxe — 240,06 HM. He HanaeHo CyLeCTBEHHOW pasHULbl Mexay
pesynesratamu naboparopwii, paboTaBLuMMK C BHYTPEHHUM CTaHZapToOM unu 6e3 Hero.

8.2.3 CraTucTnyeckui aHanus

CraTtuctuyeckuin aHanu3s 6bin nposeaeH B coorsercTeumn ¢ UCO 5725-1, UCO 5725-2 u UCO 5725-3.
Pesynbtathl ogHoM nabopatopun Gbinu 3abpakoBaHbl kak Henpuemnemble. CTaTUCTUHECKAA OLIEHKA TaKKe
nokasana, 4To xapakTepUCTUKN MeToAa He Obinn AOCTATOYHO YAOBMETBOPUTENLHBIMU AN COAEPXXaHUIA TaH-
Tana meHee 0,1 % Ha HWKHEN rpaHuue AnanasoHa v Bbile 5 % Ha BepxHeWn.

Mpu oueHke pe3ynbTatoB ObiN UCNONL30BAH METOA pacyeTa C MPUMEHEHUMEM cnocoba CrmaXxuBaHUA
BEMUYUH ANA Npejena cxoauMoCTU r, BHYTPUnabopaTopHOM BOCNPOM3BOAMMOCTN R, U MexmnabopaTopHOi
Bocnpoussoanumoct R. Ana cogep>xaHun TaHTana B npegenax maccosbix goneun ot 0,1 % no 5 % aaHHble
npeacraeneHsl B Tabnuue 3.

Tabnuuya 3 — Mpeaensl NOBTOPAEMOCTU U BOCNPOU3BOAUMOCTH

Mcomen 2900 | Mpagenoroprenacrar | PR snpanoperopoi | Mcsen voxsaoparomod
0,1 0,0014 0,0046 0,0113
0,2 0,0028 0,0082 0,0203
0,5 0,0070 0,0175 0,0441
1,0 0,0139 0,0313 0,0794
2,0 0,0276 0,0557 0,1428
50 0,0684 0,1197 0,3103

8.3 MpaBunbHOCTL

HangeHHble 3HaYeHMs1 MacCoBbLIX AONEN TaHTana B aHanu3aupyembix obpasuax (cM. npunoxeHue B)
npeacraeneHbl B Tabnuue 4, rae npuBeaeHbl YCTAHOBEHHbIE 3HAYEHWUA CoAEepXXaHUA TaHTana Ans 3Tux oob-
pa3uoB. [lBe U3 yCTAaHOBIIEHHbIX BEIMYUH aTTeCTOBaHbl. CpaBHUBasi HAWAEHHbIE U YCTAHOBMEHHbIE 3HAYEHUS
conep>xaHuin TaHTana B obpasuax, MOXHO caenarb BbiBog 06 yA0BNETBOPUTENLHON NPaBUNLHOCTU NONYYEH-
HbIX PE3ynLTaToB.

Tabnuuya 4 — OueHka NpaBUNbHOCTH

Houep odpastp jrovciihysciyod I coviientogog
8-1-Ta? ETI 569P 0,0020 0,0090
8-2-Ta ETI673P 0,141 0,1388
8-3-Ta MBH 211X11224 0,316 0,3209
8-4-Ta ETI 596P 1,19 1,2312
8-5-Ta ETI 597 2,30 2,3686
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Homep obpasya

OBosHauEHe MpuHsTOE 3HAYeHUe, HallaeHHoe 3HayeHue,
maccoBas gons, % maccoBas gons, %
8-6-Ta MBH 219X1867 3,41 3,4601
8-7-Ta® ETI 2042 7,92 7,9862
8-8-Ta? ETI 1868P 8,89 8,9218

a O6pasLbl C HeyLOBMNETBOPUTENBHBIMU A@HHBIMW NPELM3UOHHOCTH.
b HeatTecToBaHHOE 3HaueHMe.

9 lNpoToKkon ncnbiTaHun

MpoToKoN NCNbITaHUI AOMKEH COAEPXKaTh:

- BCIO MHdOpMaLUo, HeoBXoauMYIO Ans naeHTudgukaumum obpasua, nabopartopum u AaHHble aHanNU30B

Unu ot4yet o6 NCNbITAHUAX;

- CChbISIKY Ha METOA NPUBEAEHHLIN B HACTOSALLEM CTaHAAPTE;
- pesynbTaThl UCTILITAHUA U €4UHULBI, B KOTOPbLIX OHW BBIPAXEHbI;

- Mobble HeOObIYHbIE ABMEHNUS, UMEBLUME MECTO B NPOLecce OnpeaeneHus;

- nioBble AONONTHUTENbHbIE Onepauun, CNOCOOHbIE NOBAUATL HA pe3ynbTaTbl UCNLITAHWA.
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lMpunoxexnune A
(obsizaTenbHoe)

MpoBepka 3axcnnyaTauMoHHbIX napametpoe UCIM-npubopa
A.1 BBeneHue
Mpu npoBepke napametpoB NCIM npuGopa Gbinu YacTUHHO UCNONb3oBaHbl AOKYMeHTHI ISO/TC 47 n ISO/TC 155.
A.2 Paspelwsatowan cuna cnekrpomerpa

PaspelueHne cnekTpoMeTpa MOXHO ONpPeaensTb Kak pa3HOCTb ANUH BOMH, Ak, MeXAy ABYMS CNeKTpanbHbIMU Nu-
HUSIMU, KOTOpLIE BCE elle MOXHO HabnioaaTb oTaensHo. lMpakTudecku napametp FWHM (nonHas WMprHa Nonockl Ha
NONIOBUHE MaKCUMyMa BbICOThI) UCTIONb3YETCA Kak Mepa pa3peLueHns.

TeopeTudyeckn paspelleHue AOMKHO WMETb TakoW Xe NOPSAOK, KaK LKMpWHa (PU3NYECKOW MUHWMKU cnekTpa B
OMNTUKO-3MUCCUOHHOW cnekTpomeTpun (O3C) ¢ UHAYKTUBHO CBA3AHHOW NNasMol, oT 2 NM Ao 5 NM (1 NUKOMETP paBeH
10-12 m). NpakTudeckn, ofHako, HabniogaeMas LMPUHA SMUCCUOHHBLIX MIMHWIA CNEKTPa W, CrefoBaTenbHO, paspeLueHne
4acTo ONpeAenATCS WNPUHON MOMOCE CNEKTPanbHLIX NMHWIA (f,,) MCNONL3yeMoro cnekTpoMetpa. Ecrin nomexamu, no-
ABNAIOWMMUCA B pesynbrate abeppauuii, MOXHO NpeHebpeyb, TO LWMPUHY NONOCHI MOXHO NPEACTaBUTb YpaBHEHUEM

Fop = LMH = (dMdX)(b; + bo)/2,

rae b;jn by — WHUpNHa BXOAHON U BLIXOAHON LS CNEKTPOMETPA COOTBETCTBEHHO;
di/dx — cooTBeTCcTBME (3KBMBanNeHT, o6paTHas) NMMHERHOW AUcnepcun, KoTopas faHa ypaBHeHUeM

d\Mdx = d(cos B)/nL,

L — dokycHoe paccTosiHue CneKTpoMeTpa,

N — NOpsAOK CNEKTParbHOW NUHUK;,

d — akBuBaneHT (06paTHasa) NNOTHOCTU LUTPUXOB B PELUETKE;
B — yron gudpakuum (oTpaxeHus).

B 06bl4HbIX NPOMBILLSIEHHBIX CNEKTPOMETpax paspelleHne HaxoguTcs B npeaenax oT 4 go 30 nM. Xopollee pas-
peLueHne UMEET OYEHb BaXXHOE 3HaYeHUe AN YCTpaHeHUs cnekTpanbHbIX NOMeX, KOTopble YacTo HabnioaaloTes B MeTofe
NCM/O3C. MockonbKy NMHWUA ¢ ANUHOW BONHBI BTOPOro nopsaka Gyaer UMeTb TOT Xe yron Audpakuyuu B, Kak 1 JIMHUA ¢
LTVMHOI BOMHEI 2\ NepBOro nopsiaka, CNEKTPOMETP AOMKEH UMETb NMGO BO3MOXHOCTb AJ11 COPTUPOBKU MOPSAKa FMHWIA,
nn6o onTuYeckuid punitp, YTOOBLI UCKNIOYUTL BAUSIHUE OT YaCTUYHOIO NepPeKpbIBaHUA NTIMHUAMU APYrUX NMOPSAKOB.

A.3 OueHKa KpaTKOCPOYHOI U AONTOCPOYHON CTaGUILHOCTH

OueHka KpaTKOCPOYHO CTabUNBHOCTU 3aKNOYaETC B U3MEPEHUN CTaHAaPTHOMO OTKNOHEeHUS NOBTOPAEMOCTU Ha
NCIM-cnektpomeTtpe. Ceputo 3 10 nocrnefoBaTeflbHbIX U3MEPEHUH UHTEHCUBHOCTU (Hanbonee KOHLUEHTPUPOBaHHOIO)
MHOrO3MIEMEHTHOrO rpaflyMpoBOYHOro pacTBopa BbINONHAKT, 3afasan obbIYHOE UHTErpanbHoe BpeMsa cUCTembl. Paccyu-
ThIBAIOT CPE/HIOI0 MHTEHCUBHOCTL [, 1 CTaHAapPTHOE OTKIIOHEeHUe S; BecATn U3MepeHuin, a Takke OTHOCUTENbHOe CTaH-
AapTHoe oTKnoHeHue RSD, B COOTBETCTBUM C ypaBHEHUEM

RSD, = (S,/Icp) % 100.

B meTtoae UCI/ASC pgna pacTBOpoB € KOHUEHTpauuen, No MeHbLUeid Mepe AByKpaTHOW no cpasHeHuto ¢ BEC
(doHoMm), 3HaveHus RSD, Haxogswmecs mexgy 0,3 % u 1,0 %, sBnsoTcs obWwenpuHATEIMU. MHOroaneMeHTHele rpa-
LYVPOBOYHbIE PaCcTBOPLI MOXHO WUCMONb30BaTh ANA UIMEPEHUA PasUYHbIX aHanUTUYEeCKUX TUHUA, NPUCYTCTBYIOWUX B
ONTUYECKOW CUCTEME OfJHOBPEMEHHOIO AENCTBUA.

OueHKa JonrocpoYHOi cTabUnNBHOCTH 3TO, MO CYTH, U3MEPEHWe MHCTPYMeHTarbHoro Apelida. OHa Tpebyetcs Torb-
Ko, ecnu MCI cnekTpoMeTp He paboTaeT B Te4eHUe ANUTENbHOro BpeMeHU. STU UCTIBITaHUA BbINOMHAKTCA TaK Xe, Kak U
LNS OLieHKN KpaTKOBPEMEHHON cTabunbHOCTU, HO CO crneLuansHBIMU MHTepBanamu BpeMeHu oT 15 MUH Ao 1 4 # ¢ nocne-
JYIOLWMM NOCTPOeHMeM rpaduka 3aBUCUMOCTM OTKITOHEHWUS KaX4oro HaugeHHOro 3Ha4eHWs KpaTKOBpEMEHHO! cTabunb-
HOCTW OT ee CpefHEero 3Ha4YeHUsa oTHoCUTeNbHO BpeMeHUn. OTkoHeHus Gonee 2 % B Yac He npueMneMsl. Ecnv npubop He
cnocobeH paboTaTb Myulle, TO B TeYEHWEe aHanusa cneayeT KOHTPONMUMPOBaTL NPoLEece, Yalle N3Mepsas rpagynpoBoYHbie
pacTBOpLI, @ CPefHNEe 3HAaYEHNS pe3yNETaToB aHanu3sa pacTBopoB Uccreayemoro obpasLia fomkHbl BbITb pekanubpoBaHsbl
WHTepnonsauMei npy nopsgke U3MepeHns X UHTEHCUBHOCTU MeXay ABYMS «OrpaHU4MBaroLMMU» KOHTPOMbHbLIMU rpagyu-
POBOYHLIMU pacTBOPaMM.

A.4 OueHKa aKBMBaneHTa ooHOBOI KOHUeHTpauuu (BEC)

BkBMBareHT PoHOBON KoHUeHTpauun BEC ncnonbaytoT Kak Mepy MHCTPYMEHTanbHON YyBCTBUTENBHOCTU. AHanu-
TUYECKUIA CUrHaN M3MepstoT 0BbIMHO Ha OTHOCUTENBHO BBICOKOM YPOBHE OHa, U MHTEHCUMBHOCTL POHa ABMSETCA CO-
CTaBNAOLWEA curHana nydile, ecnu 3To genaetcst No cobCTBEHHON YyBCTBUTENBHOCTU. Ee paccuuThiBatoT cnefyowmm
obpasom:

BEC = (Igg/Inet) * Ca
rae Igg — WHTEHCHMBHOCTb oHa;

I ot — WHTEHCUBHOCTb aHannTa (o6Las MHTEHCUBHOCTL 3@ BbIYETOM MHTEHCUBHOCTM (hoHa);

Cp — KOHUEHTpauus aHanuTta, Kkotopasi AaeT 3Ha4YeHUe UHTEHCUBHOCTM, PaBHOW .
3HaueHus BEC ans aHanusupyeMblX 311eMeHTOB MOryT ObiTb HaiiaeHbl B Tabnmuax AnuH BorH (06bl4HO MMEHoTCs B

nporpaMmHoM oBecneverHun npubopa). X HauMeHbLUas YncroBas BennmymHa AomkHa 6biTb MeHbLle BEC.
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MpumeyaHus K nporpaMmMe UCNbITAHUN

Mpunoxexnue B
(cnpaBouHoe)

rocT P UCO 22725—2014

B.1 XuMmnueckuii coctas o6pasLoB, MICMIONb30BaHHbIX B NporpaMmMe UCNbITaHWHA

XuMuveckuii coctaB o6pasLoB (B NPOLEHTaX MaccoBbIX AONE), UCNONb3OBaHHLIX B NpOrpaMMe UCTbITaHUui, npea-
cTaBrneH B Tabnuue B.1. [inA nporpaMMbl ucnbiTaHuit o6pasLbl npoMapkuposaHel ot 8-1-Ta o 8-8-Ta. 3HaveHUa macco-

BbIX AONEN BCEX ANEMEHTOB, 3a UcKtodeHneM Ta, AaHbl NpUbNnUanTensHo.

Tabnuya B.1 — Xumudeckuii coctas aHanmaupyembix obpasuos

3HaveHunA B MaccoBbIX gonsx, %

Ne obpasua Ta Cc Si Mn Ni Cr Mo w Al Co Ti Fe Nb Zr

ETI569 | 0020 ] 006 |004| 22 (56| 17 | — [ — [ — [ 18 [24 a7 ] — | —

BCS 673 0,141 0,05 0,251 0,10 | 51 18 2,2 0,06 | 0,40 | 0,30 1,3 20 6,0 —

MBH 211

X 11224 0,316 0,02 0251009 | 70 14 4,0 — 6,0 0,30 1,3 0,50 29 0,10
ETI 596 1,19 0,12 — — 66 19 1,3 3,6 — 75 — — 1,2 —_

ETI 597 2,30 0,15 0,20 | 0,08 | 66 16 2,6 2,3 —_ 10 — 0,30 | 0,60 —

MBH21S | 541 | 012 015|020 [ 50| 72 | 60 |060| 70 | 11 |25 | 18 | 010|050
ETI 2042 7,92 <0,01 — — 65 7,4 1,9 54 5,0 6,5 1,2 — — —

ETI 1868 8,89 <0,01 0,10 — 68 7,9 — 9,9 54 — — — — —




FOCT P UCO 22725—2014

Mpunoxexue JA
(cnpaBouHoe)

CBegeHnsa 0 COOTBETCTBMM CCbINTOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB
CCbUTOYHbIM HaUMOHaNbLHbIM cTaHaapTam Poccuiickon Peaepauumn
U AEeMCTBYIOIMM B 3TOM KayeCcTBe MeXrocyapCTBeHHbIM CTaHgapTam

Tabnuya JAA1

O603Ha4YeHne CCbINIOYHOro CreneHb O6o3HaueHne U HauMeHoBaHWe COOTBETCTBYIOLLEro HaLWoHanbLHoro,
MexAyHapoaHoro ctaHaapra COOTBETCTBUA MeXrocyAapCTBEHHOrO cTaHAapTa

MCO 385-1.1984 MOD MOCT 29251—91 (MCO 385-1-84) «[lMocyaa nabopaTopHas CTEKNSAH-
Has. BropeTkun. Yactb 1. O6wme TpeboBaHNA»

NCO 648:1977 MOD FOCT 29169—91 (MCO 648-77) «lNocyaa nabopaTopHas CTeKIsHHas.
MuneTkn ¢ oaHON METKON»

NCO 1042:1998 — *

NCO 3696:1987 — *

NCO 5725-1:1994 IDT MOCT P NCO 5725-1—2002 «To4yHOCTb (NpaBUnNbHOCTL U NPELU3NOH-
HOCTb) METOAO0B W pe3ynsTaToB UsMepeHuid. Yactb 1. OCHOBHble Nono-
XKEHUS U onpegeneHnsa»

NCO 5725-2:1994 IDT MOCT P NUCO 5725-2—2002 «To4HOCTb (NpaBUIIbHOCTL U NPeLU3noH-
HOCTb) METOA0B W pe3ynsTaToB U3MepeHuidl. YacTb 2. OCHOBHOW MeToA
onpeAeneHUs NOBTOPAEMOCTH U BOCTIPOU3BOAUMOCTHU CTaHAAPTHOIO Me-
ToAl@ U3MEPEHNA»

NCO 5725-3:1994 IDT MOCT P NCO 5725-3—2002 «TovHOCTb (NPaBUnbHOCTE U NPELU3NOH-
HOCTb) METOAO0B U pe3ynbraToB UsMepeHUin. Yactb 3. [poMexyTouHble
nokasaTenu NpeLn3MOHHOCTU CTaHAapTHOrO METoAa U3MepeHniny

NCO 14284:1996 IDT MOCT P UCO 14284—2009 «Ctanb u 4yryH. Ot6op u nogrotoBka o6-

pasyoB Ana onpepeneHna XMMUYeCcKoro coctaBa»

COOTBETCTBUA CTaHOapTOB!:

- IDT — nAeHTUYHble CTaHAApPTHI;
- MOD — moguumuupoBaHHble cTaHgapTsl.

* COOTBETCTBYOLLMIA HALMOHambHbIA CTaHAapT oTcyTCTBYET. [lo ero yTBepXaeHUst peKOMEHAYETCA UCnonb3oBaTh
NepeBof Ha PYCCKWIA A3bIK JaHHOro MeXayHapoAHoro ctangapta. [NepeBos AaHHOro MexXayHapoAHOro ctaHgapTta Ha-
xoguTes B GefepanbHOM MHPOPMALMOHHOM POHAE TEXHUYECKUX PETMTAaMEHTOB W CTaHAapTOB.

MpumedaHue — B HacTosieii TaBnuue Mcnonb3oBaHbl Criegylolne ycrnoBHble 0603HaYeHnsl CTeneHu
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YK 669.14:620.2:006.354 OKC 77.120.40

KnoueBble crioBa: cnnasbl HUKENEBbLIE, ONpeaenieHne CoAep)KaHus TaHTana, Mertog atoMHO-3MUCCUOHHOMN
CNEKTPOMETPUU C UHAYKTUBHO CBSA3AHHOMW MNa3Mon
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