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[OCT 8776—2010

[lpeancnoBue

Llenin, oCHOBHbIE MPUHLNMBI UOCHOBHOW NOPSIAOK MPpOoBeAeHNUS paboT NO MEXIocyaapCTBEHHOW cTaHaap-
TU3aunn yctaHoBneHbsl FOCT 1.0—92 «MexrocyaapcTBeHHasi cuctema ctaHgapTusaumnn. OCHOBHbIE MONoXKe-
HUs» MTOCT 1.2—97 «MexrocygapcTBeHHasi cuctema ctaHgapTusaumn. CtaHaapThl MEXIOCya4apCTBEHHbIE,
npaBuia n pekoMeHaaLmnm no MexrocygapcrBeHHon ctaHgaptTusaunn. MNopsgok paspaboTkn, NPUHATUSA, NMPK-
MeHeHWsA, ODHOBNEHUA 1 OTMEHbI»

CBegeHUA o cTaHgapTe

1 PASPABOTAH MexrocyaapCTBeHHbIM TeXHUYECKMM KOMUTEeTOM no crtaHgaptusauymm MTK 502
«KobanbT»

2 BHECEH ®egepanbHbIM areHTCTBOM NO TEXHUYECKOMY PeryrnmpoBaHUIc 1 MeTPOoTrin

3 NMPUHAT MexrocyoapcTBeHHbIM COBETOM MO cTaHOQapTU3auun, MeTpororum n ceptTudgpukaymm (Npo-
Tokon Ne 37 o1 10 utoHa 2010 .)

3a NpUuHATUE cTaHdapTa NPOronocoBarnu:

KpaTtkoe HaumMeHoOBaHWe CTpaHbl Koa cTpaHsl CokpalleHHOEe HAUMMEHOBAHUE HALIMOHANBHOMO opraHa
no MK (MCO 3166) 004—97 no MK (MCQO 3166) 004—97 no craHgapTmM3aunm
benapycb BY “occTtaHgapTt Pecnybnuku benapychb
{azaxcraH KZ “occTaHgapT Pecnybnumku KasaxcraH
{bIPrbI3CTaH KG {blprel3cTaHaapT
MonaoBa MD Mongosa-CtaHpgapTt
Poccunckas Peaepauuns RU PeagepanbHOE areHTCTBO MO TEXHUYECKOMY
PEryrNnMPOBaHUI0 N METPOIIOTUN
TamKnKncTaH TJ TamKukcTangapr
Y3bekncTtaH UZ YactaHgapT
YKpanHa UA [focnoTpebcTanpgapT YKpauHbi

4 Tpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PeryrmpoBaHUio U METPONOran OoT 7 CEHTADPH
2010 . Ne 218-cT1 mexrocyaapcTteeHHbIM cTaHOapT OCT 8776—2010 BBegeH B AeCTBUE B Ka4eCTBe HaLUOo-
HanbHOro ctaHaapTa Poccunckon @eagepaunmc 1 anpena 2011r.

5 BSAMEHTOCT 8776—99

ViHcbopmalusi 0 88e0€eHUU 8 Oelicmeaue (fpekpaljeHuuU delucmeaus) Hacmosuwie2o cmaHOapma rnybrnuky-
emcs 8 ykazamerne « HauyuoHarbHbie cmaHoapmaiy.

ViIHgbopmauusi ob usMeHeHUsIX K HacmosweMy cmaHOapmy rnybrukyemcs 8 ykazamerne «HauuoHarnbHble
cmaHOapmbi», @ meKkcm U3MeHeHUU — 8 UHOpMaUUOHHbLIX yka3zamensix «HayuoHaneHbie cmaHOapmei». B
criydae repecmompa Uil ommMeHbl Hacmosueao cmaHOapma coomeemcemaeyrowas UHpopmMmayus bydem
onybrnukoeaHa 8 UHhbopMaUUOHHOM yKa3zamerse « HauyuoHarnbHbie cmaHdapmbi»

© CTtaHpgapTtuHdgopm, 2011

B Poccuinckon Pegepaumm HacToAWMA cTaHOapT He MOXKET OblTb MOSTHOCTbIO UM YaCTUYHO BOCTIPOU3BE-
OeH, TUpaXXMpoBaH N pacnpocTpaHeH B KadecTBe odulManbHOro nsgaHus 6es paspelweHnsa degepanbHoOro
areHTCcTBa No TeXHNYECKOMY perynmpoBaHuUC U MeTponor
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M E X T O CY 3D APCTWUBEWUHH bl I C T A H O A P T

KOBAJIbT

MeToAbl XMMUKO-aTOMHO-3MUCCUOHHOTO CNeKTpalabHOIO aHalin3a

Cobalt. Methods of chemical-atomic-emission spectral analysis

Ilata BBeaeHna — 2011—04—01

1 Obnactb npuMeHeHus

HacToawmn ctaHgapT ycTaHaBnMBaeT MeTo4bl XUMUKO-aTOMHO-3MUCCUOHHOTO CNekTpanbHOro aHanuaa
C AYyron NoCTOAHHOIO ToOKa U MHOYKTUBHO CBSA3AaHHOW NMa3Mon B Ka4ecTBe NCTOUYHUKOB BO3DYXXOEHUA cnekTpa
ansa onpegeneHUa MaccoBbliX gonen anemeHtToB B kKobanbTe no NOCT 123 1 kobanbTOBOM MOpOLUKe Mo
[OCT 9721.

2 HopMmaTuBHbIE CChINKN

B HacToqllemM cTaHOapTe UCNOMb30BaHbl HOPMaTUBHBLIE CChINKM Ha cneayoLlme MeXXrocyaapcTBeHHbIe
cTaHaapThl:

[OCT 8.315—97 locypnapcTBeHHaa cuctema obecrneyeHus eauHcTBa maMepeHun. CtaHaapTHbIe
obpa3subl cocTaBa M CBOUCTB BelecTB U MmaTepuanoB. OCHOBHbIE NONOXEeHUS

[OCT 12.0.004—90 Cwuctema cTtaHagapToB besonacHocTn Tpyaa. OpraHnsauunsi odyyeHnss bezonacHoC-
T Tpyaa. Obune nonoXxXeHus

[OCT 12.1.004—91 Cucrtema ctaHgapTtoB besonacHocTn Tpyaa. NoxapHaa 6eszonacHocTb. OOLme
TpeboBaHUA

[OCT 12.1.005—88 Cucrtema ctaHgapToB besonacHocTh Tpyaa. Oblne caHUTapHO-TUTMeHNYEeCcKMe
TpeboBaHMs K BO3AYyXY paboyent 30HLI

[OCT12.1.007—76 CuctemacTtaHaapToB be3onacHOCTUTPyAa. BpeaHble BewlecTBa. Knaccndpukaums
nodwmne TpeboBaHUA Be3onacHOCTA

[OCT12.1.016—79 Cuctema ctaHaapToB besonacHocTU Tpyaa. Bosayx paboyen 3oHbl. TpeboBaHUA K
MeToaukam NsMepeHus KoHUeHTpaLUun BpeaHbIX BELLECTB

[OCT 12.1.019—79* Cucrtema ctaHgapToB be3onacHOCTU Tpyaa. AnektpobesonacHocTb. ObLne Tpe-
OoBaHUSA U HOMeHKNaTypa BUAOB 3aLMThI

[OCT 12.1.030—81 Cucrtema ctaHgapToB 6e30nacHOCTU Tpyaa. INekTpobe3onacHOCTh. 3allUTHOE
3aseMNieHune, 3aHyneHue

[OCT 12.2.007.0—75 Cuctema crtaHaapTtoB bes3onacHocTu Tpyaa. Nsgenus anekTpoTexHU4ecKkue.
Obwmne TpedboBaHNA Be30NacHOCTI

[OCT 12.3.002—75 Cucrtema ctaHaaptoB OesonacHocTu Tpyaa. [Mpouecchl Npou3BOACTBEHHLIE.
Obwme TpedboBaHNA Be30NacHOCTI

[OCT12.3.019—80 CucrtemactaHgapToBbesonacHocTUTpyaa. IcnbiTaHUA UU3MepPEeHUs 3NeKTpuYec-
kne. Obwne TpeboBaHNA Be30NacCHOCTA

[OCT 12.4.009—83 Cucrtema ctaHaapToB besonacHocTU Tpyaa. [MoxapHaa TexHuKa ansd 3almnTtbl 00b-
ekToB. OCHOBHbIE BMALI. PasmelleHne n obcnyxneaHume

[[OCT 12.4.021—75 Cucrtema ctaHgapToB besonacHocTU Tpyaa. CUcTemMbl BeHTUNSAUMOHHBbIE. ObLme
TpeboBaHUS

* Ha tepputopumn Poccunckon @egepaumm ¢ 01.01.2011 gencteyet FOCT P 12.1.019—2009.

U3pgaHune odbmumanbHoe
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[OCT 61—75 KucnoTtaykcycHada. TexHu4yeckme ycroBus

[OCT 83—79 Hatpuun yrnekncnbelid. TeXxHU4YeCKne yCnoBus

[OCT 123—2008 KobanbT. TexHn4eckne yCrnoBus

[OCT 195—77 HaTtpuih cepHUCTOKUCTLIX. TexHn4YecKkne ycroBus

[OCT 244—76 Hatpua tnocynbdart Kpuctannmyiecknn. TexHn4eckme ycnoBus

[OCT 804—93 MarHun nepBuUYHbLIN B YyLLKax. TexHU4ecKne yCcrnoBus

[OCT 859—2001 Meab. Mapku

[OCT 860—75 Onogo. TexHMn4ecKue ycrnosums

[OCT 1089—82 CypbMma. TexHn4eckue ycrioBuma

[OCT 1467—93 Kagmui. TexHu4eckue ycrioBus

[OCT 3118—77 Kucnota condHad. TexHn4eckune ycrioBug

[OCT 3640—94 LunHK. TexHun4eckune yCcrnoBud

[OCT 3778—98 CBuHeL,. TexHn4eckmne ycnoBud

[OCT 4160—74 Kanuin 6poMUCTbIN. TeXHUYECKNE YCITOBUS

[OCT 4198—75 Kanun gpocdropHOKUCBIA 0aHO3aMeLLeHHBIN. TexXxHU4Yeckmne yCcnoBus

[OCT 4204—77 Kucnota cepHad. TexHn4yeckme ycrnoBud

[[OCT 44061—77 KucnoTta asoTHad. TexHn4eckme ycrnoBus

[OCT 4530—76 Kanbuun yrnekucnbln. TexHndeckme ycrnoBus

[OCT 5494—95 Tllygpa antommHueBasi. TexHn4deckme ycnoBus

[OCT NCO 5725-1—2003* To4yHOCTb (NpaBUIbHOCTb U MPELU3INOHHOCTb) MEeTOA4OB U pesynbTaToB
namepeHnn. Hactb 1. OCHOBHbIE NOMOXEHUSA U onpeaeneHns

[OCT NCO 5725-2—2003* To4yHOCTb (NpaBUIbHOCTb N MPELU3INOHHOCTb) MEeTOA4OB U pesynbTaToB
namepeHUn. Hactb 2. OCHOBHOW MeTOA onpeaeneHunsi NOBTOPSAEMOCTU U BOCMPOU3IBOAUMOCTU CTaHAapTHOro
MeToda U3MepeHUNN

[OCT NCO 5725-4—2003* To4yHOCTb (NpaBUIbHOCTb N MPELU3INOHHOCTb) MEeTOA4OB U pesynbTaToB
namepeHUn. Hacts 4. OCHOBHble MeToAabl onpeadeneHnUd NpaBUNbHOCTU CTaH4APTHOrO MeTo4a M3MepeHnm

[OCT NCO 5725-6—2003* To4yHOCTb (NpaBUIbHOCTb N MPELU3INOHHOCTb) MEeTOA4OB U pesynbTaToB
namepeHunn. Hactb 6. McnonbizoBaHMe 3HaYEHUN TOYHOCTU Ha NpaKTUKe

[OCT 5817—77 Kucnota BuHHas. TexHu4deckme ycnoBus

[OCT 5905—2004 (MCO 10387:1994) Xpom meTannuyeckMn. TexHudeckne TpedboBaHUA U YCNOBUS
MOCTaBKM

[OCT 6008—90 MapraHey MeTannmMyecknn M MapraHel, a3oTUpoBaHHbIA. TexHU4Yeckne ycroBus

[OCT 6709—72 Bopga auctunnupoBaHHad. TexHudeckne ycnoBus

[OCT 8655—75 Pocdop KpacHbIN TEXHUYECKUN. TeXHUYECKNE YCIOoBUS

[OCT 9147—80 Tllocyna n obopyanoBaHue nabopaTtopHble dapdopoBble. TeXHUYecKne yCnoBUs

[OCT 9428—73 KpemHui (IV) okcua. TexHudeckme ycrnosud

[OCT 9721—79 TlMopolwok KobanbToBbIA. TeXHU4Yeckne yCroBud

[OCT 9722—97 Tlopolok HUKeneBblh. TexHn4eckme ycnoBus

[OCT 9849—86 llopowokkenesHbl. TeXxHU4ecKMe yCroBug

[OCT 10157—79 AproH razoobpasHblin U XKUAKUA. TEXHUYECKNE YCITOBUS

[OCT 10298—79 CeneH TexHn4ecknin. TexHnieckme ycnoBus

[OCT 10928—90 BucmyT. TexHunyeckne ycnosus

[OCT 11125—84 Kucnota azoTHad 0coboM YUCTOThI. TexHUYecKkmne ycrnoBus

[OCT 14261—77 Kucnota conaHas ocobou YACTOThI. TexHU4YecKne ycnoBus

[OCT 17299—78 CnupT 3TUMNOBLIN TEXHUYECKUU. TeXHNYeckne yCcrnoBus

[OCT 18300—87 CnupT 3TUNOBLIN PEKTUPUKOBAHHLIN TEXHUYEeCKMIN. TexHUYecKkmne yCroBuUg

[OCT 19627—74 ['napoXUHOH (NapagnokcndbeHson). TexHudeckme yCrnosus

[OCT 19908—90 Twurnu, yawwu, ctakaHbl, Konobl, BOPOHKN, NPOOUPKU N HAKOHEYHUKA N3 NPO3PaYHOro
KBapLeBoro crekna. Obuwme TexHN4YecKme yCrnoBus

[OCT 22860—93 Kagmuin BLICOKOU YNCTOThI. TexHU4Yeckne ycnoBums

[OCT 22861—93 CBUHeL BbICOKOU YNCTOTHI. TexHU4YecKne yCcnoBus

[OCT23148—98 (MCO 3954—77) llopoluKkn, npumeHaemMslie B nopoLukoson metannypriun. Otoop npob

[OCT 24104—2001** Bechbl nabopatopHble. ObLMe TexHNn4eckne TpeboBaHUS

* Ha tepputopum Poccunckon egepaunm gencrteyiot [OCT P MCO 5725-1—2002, TOCT P MCO 5725-2—2002,
[OCT P WNCO 5725-4—2002un [ OCT P CO 5725-6—2002.
** Ha tepputopun Poccunckon @egepaunm gencreyet [ OCT P 53228—2008: ¢ 01.01.2010 — B wactn BHOBb pa3spa-

barbiBaeMbIX 1 MogepHnanpyemolx Becos; ¢ 01.01.2013 — B yacTtn Becos, paspadboTaHHbix 4o 01.01.2010.
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[OCT 24231—80 LiBeTHble meTannel n cnnaebl. ObWme TpedboBaHMs K 0oTOOPY 1 NoAroToBKe Npob Ans
XUMUNYECKOro aHanmaa

[[OCT 25336—82 [locyaa n obopyaoBaHue nabopaTtopHble CTEKNSIHHBIE. TUMbI, OCHOBHbIE NapaMeTphl
N pasmMepbl

[OCT 25664—83 MeTon (4-meTunamumHodeHon cynbdar). TexHn4eckne ycrioBug

CTC3B 543—77 Yucna. llpaBuna sanncu n oKpyrneHud

[TpnumeyaHwune—[lpn nonNb3oBaHUM HACTOALWMM CTAHAAPTOM LienecoobpasHo NPoBEepPUTb AEUCTBUE CCbINOY-
HbIX CTaHAAPTOB NO yKasaTento « HaunoHanbHble CTaHAAPTbI», COCTABNEHHOMY MO COCTOSIHMIO HA 1 SIHBaps TEKYLLEro roaa,
1 N0 COOTBETCTBYIOLWUM MHPOPMALMOHHBIM YKa3aTensim, onybrnmkoBaHHbIM B TEKYLWLEM roay. Ecnu cebinoyHbiv cTaHaapT
3aMeHeH (U3MEHEH ), TO MPU NONb30BAHUMN HACTOSALWMM CTAHAAPTOM CneayeT PYKOBOACTBOBATLCSH 3aAMEHSIOLLNM {M3MEHEH-
HbIM) cTaHgapToM. Ecnm cebinOYHbIM CTAHAAPT OTMEHEH De3 3aMeHbl, TO NONOXEeHUe, B KOTOPOM AaHa CCbINTKa Ha HEro,
NPUMEHSETCH B HacTu, HE 3aTParnBaloLLEN 3TY CCbIIKY.

3 O6wume TpedoBaHUSA

3.1 Obwme TpeboBaHUA K MeTodaM aHanu3a AofmkHbl cooTBeTcTBOBaTh [OCT NCO 5725-1,
[OCTUNCO5725-2,TOCTINCO5725-4,TOCT NCQO 5725-6.

3.2 OT160p nnogrotoBky Npob kobansTta npoBoadaT no FOCT 123 nTOCT 24231, kobanbTOBOro NOPOLL-
kKa —noFTOCT 9721 nlTOCT 23148.

3.3 [nga ycTtaHOoBNEHUN rpaaynpoBOYHON 3aBUCUMOCT A PEKOMEHAYETCS UCMOSMb30BaTh HE MEHEE YeThl-
pex cTaHOapTHbIX 0bpasL 0B AN PACTBOPOB U3BECTHOW KOHLUEHTpaLU U SNEMEHTOB.

3.4 [lpuaHanunse NpoBOAAT ABa NapannenbHbIX onpeaeneHus.

3.5 3HaueHue pesynbTaTa aHanuMsa JoIMKHO OKaHYMBaTbLCS LU PO TOro XKe paspsga, Yto 1 3Ha4YeHne
pacLUMpeHHon HeonpeageneHHocTn U, rapaHTupyemMon npm NpUMeHeHnmn METOA0B aHannsa, ycTaHOBIEHHbIX
HaCTOALLIMM CTaHOAPTOM.

[Tpn cocTaBneHnn AoKyMeHTa 0 KadecTBe NpoayKuu Ha OCHOBaHUU pe3ynbTaToB aHannia JornyckaeTcs
pe3ynbTaT U3MEPEHUN XMMNYECKOrO CocTaBa NpeAcTaBIATb YACIIOM C TEM XKe KONMUYEeCTBOM 3Havawmx uudp,
4yTO 1N B Tabnuuax xumumdeckoro coctaBa Bl OCT 123 unl'OCT 9721.

3.6 [NpaBuna okpyrneHuns Yicen AomkHbl COOTBETCTBOBATL TpeboBaHnamMm CT C3OB 543.

4 TpedboBaHusa 6e30NacHOCTM

4.1 Bce paboTbl crieayeTt NpoBOAUTL Ha Npnbopax 1N 3nekTpoyCcTaHOBKAaX, COOTBETCTBYOLWUX NpaBunam
YCTPOWCTBA 3nekTpoycTaHoBOK [1] u TpeboBaHmam FOCT 12.2.007.0.

4.2 Tlpn aKkcnnyatauum npubopoB W 3MEKTPOYCTAaHOBOK Heobxoaumo cobnogate TpeboBaHUS
[OCT 12.3.019 nnpasun [2], [3].

4.3 Bce npubopbl M3anNekTpoyCTaHOBKA AOMKHbLI ObITb CHabXeHbl YCTPOUCTBAMU AN 3a3€MNEeHUS B COOT-
BeTCTBUMN C TpeboBaHUaAMU T OCT 12.2.007.01TOCT 12.1.030. 3azemMmneHne AoMKHO COOTBETCTBOBATL NPaBU-
nam [1].

4.4 AHanunskobanbTa nNpoBOAAT B NOMELLEHNAX, 000pya0BaHHLIX 00LLIEOOMEHHOW NPUTOYHO-BBITSXXHOM
BeHTUNAUMen no FOCT 12.4.021.

4.5 [Ons npenoTepalleHnst nonagaHus B BO3ayxX paboyein 30Hbl OKCUAOB yrnepoaa, asota 1 asposonen
OKCMOOB MeTannoB B KONMMYEeCTBax, nMNpeBblllawWMX npeaenbHo AonycTUMble KOHUEeHTpauunm Mo
[[OCT 12.1.005, a TakkKe € LeNbio 3alUThI OT YNbTPaPUONETOBOro U3NMYyUEHUS KaXKablid NCTOYHUK BO3OYKAEHNS
cnekTpa HeobxoamMmMo NoMeLLaTh B NpMUcrnocodbneHne, CHabXxeHHOe MEeCTHOW BbITSXKHOW BEHTUNSILMEN N 3aLLNT-
HbIM 3kpaHoMm no [OCT 12.1.019.

4.6 CTaHoKANA 3aTOUKWU YroNlbHbIX 3NMEKTPOAO0B A0/MKEH UMeTb acnupaLlMoHHOe YCTPOUCTBO ANS Npeao-
TBpaLWleHns nonagaHna yronbHOW Nbifi B BO3AyX padboyen 30HbI B KonnyecTBax, NpeBbilaowmx npegenbHo
OOMYyCTUMBIE.

4.7 KOHTpoOnb cogepXaHuUa BpeaHbIX BEWECTB B BO3ayXe paboyen 30HbI cneaqyeT OCYLLeCTBNATL B COOT-
BeTCcTBUK € TpeboBaHnamMn FOCT 12.1.007,TOCT 12.1.005nTTOCT 12.1.016.

4.8 YTnnusauuo, obesBpexnBaHmMe U YHUUTOXEHUE BpeaHbIX OTXOA0B OT NMPOW3BOACTBA aHaNnM3oB
kobanbTa cneayeT NPOBOANTL B COOTBETCTBUU C CAHUTaPHBLIMKU NpaBunamu [4].

4.9 OpraHuzauna obydyeHnss paboTatollero nepcoHana TpeboBaHuaM ©6e3ocnacHOCTM Tpyda — Mo
FOCT 12.0.004.

4.10 TpeboBaHus K NnpodeccuoHansHOMY 0TOOPY 1 NpoBepKe 3HaHUM paboTatoLlero nepcoHana — no
FOCT 12.3.002.
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4.11 lNomeweHns nadbopaTtopnn ACIHKHBI COOTBETCTBOBATbL TPEOOBaAHNAM NoXKapHon 6e30nacHOCTU Mo
[OCT 12.1.004 1 umeTb cpeactBa orHeTyweHund cornacHo FOCT 12.4.009.

4.12 TlepcoHan nabopaTtopun AomKeH ObITb obecneveH ObITOBbIMU NOMELLEHNSIMU COrMacHO CaHUTap-
HbIM HOpMaM [5] no rpynne npon3soacTBeHHbIX npoueccos llla.

4.13 lNepcoHan nabopaTtopun gomkeH BbITb obecneveH cneuoaeaon, cneyodbyBbio N APYrMMU cpea-
CTBaMM MHOMBUAYaANLHOW 3aLlLMThI [6].

5 MeToa XMMMKO-aTOMHO-3MUCCUOHHOIO CMEKTParbHOro aHanu3sa c oyron
NOCTOAHHOIO TOKa B KA4eCTBe MCTOYHUKA BO30OYKOEeHNA CNeKTpa

5.1 MeTog naMepeHus

[lManasoHbl onpegensemMbliX MACCOBbLIX ACNEeN 3NeMEHTOB, %:
- antommHun — 0,0001—0,5;

- BucmyT — 0,00001—0,005;

- xeneso — 0,001—1,0;

- kagmuin — 0,00005—0,01;

- kanbuun — 0,00005—0,1;

- KpeMmHun — 0,0002—0,3;

- MmarHun — 0,00002—0,02;

- MapraHey, — 0,00005 — 0,3;

- Meab — 0,00005—0,3;

- MblWwbAK — 0,0003—0,01;

- HUKene — 0,002—1,0;

- onoso — 0,00002—0,005;

- cBnHeu — 0,00005—0,01;

- ceneH — 0,0003—0,005;

- cypbma — 0,00005—0,01;

- pocpop — 0,0001—0,005;

- Xpom — 0,00005—0,1;

- UMHK — 0,00005—0,01.

MeToa namepeHns 0CHOBaH Ha BO3DYXXOEHUU CriekTpa B Ayre NoCTOAHHOIC TOKa C NocneayoLwen permc-
Tpaunen nanydveHuns cnekrTparnbHbIX MMHUA poTorpadonuyecknm Unn PoToanekTprudecknm crnocobom. IMNpu npo-
BeJeHNM aHanuM3a UCMonb3ylT 3aBUCUMOCTb WMHTEHCUBHOCTEW chnekTpanbHbIX NMUHUAUA 3TIEMEHTOB OT UX
MacCOBbIX Aonen B npobe. Npodby npeaBapuTenbHO NEPEBOAAT B OKCUAHYIC opMy.

[TYyHKTBI 1 NapamMeTpbl, OTHOCALLMECS TOMNbKO K poTorpamuyeckomMmy Unm TonbKo POTO3NEKTPUYEeCKOMY
cnocobam pernctpaumm cnektpa, 0d6o3HaveHbl B Tekete I n 3 coOTBETCTBEHHO.

5.2 CpegcrBa uaMepeHUn, BcnoMorarteribHble YCTPOUCTBA, MaTepuansbl, peakTUBbl, pacTBOpPbLI

CnekTpoMeTp MHOorokaHanbHbIM poToanekTpudecknn Tiuna MO C-8 (P3) nnu cnektporpad tuna CTI-1
(P, unn Nnrodon apyron cNeKTPOMETP Unn cnekTporpad ansa ynstTpaduonetToBon obnacTtu cnektpa ¢ cbpar-
HOW NUHenHoW aucnepcuneid He bonee 0,6 HM/MM.

NCTOUYHUK NUTAHWSA AYr NOCTOSIHHOMO ToKa Tuna Y1 3-4 unu niobon apyron, obecnevynsarol i Hanpsxe-
Hie 0o 400 B n cuny Toka go 20 A.

MukpodhoToMeTp HeperncTpupytowmnn niodoro tuna (eP).

[1pecc, obecnevnBaon ycunme, goctatovHoe ans tTabneTnpoBaHnUsa M3MenbYeHHbIX OKCUMOOB MeTarn-
NOB.

[1pecc-dpopma 13 nernpoBaHHOM cTanu ¢ NyaHCOHOM AMaMeTpoM 0T 4 40 8 MM.

[Teub mydensHasa Ndoro Tuna ¢ TepMoperynaTopom, obecnevmsaroLlasl HarpesaHue Ao TeMmneparTypsl
3850 °C.

Ualuum BeinapuTtenbHble Mnu Turnn us keapuesoro ctekna no FOCT 19908 ansa pactBopeHusi npob, Bbina-
PUBaAHUA PAcTBOPOB U NpokannsaHUAa cMecu conen. [lonyckaeTcsa AnNgd pacTBOPEHUS U BbiNnapuBaHUA NpuMe-
HATb KOMOBLI U CTakaHbl 3 XUMUYECKU U TepMUYecKn cTorkoro ctekna no FOCT 25336 nyalin, TUrMn U cTakaHbl
N3 cTeknoyrnepoga no [7].

CTtaHgapTHble obpa3ubl cocTaBa KobanbTa, M3rOTOBMEHHbIE B COOTBETCTBUM C NMpUNoXeHmem A vnu
MHBIM CNOCODOOM 1 YTBEPXKAEHHBIE B YCTAHOBNEHHOM MOPSIAKE.

[ padonUTOBLIE 3MEKTPOALI AMaMeTPOM 6 MM B KAYECTBE BEPXHUX 3NeKkTpoaoB no [8], [9].

[ padPUTOBLIE 3MEKTPoAbl AMaMeTpoM OT 6 4018 MM B KaUeCcTBe 3MeKTpoAoB-noacTaBoK no [8], [9].
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CTaHoK ¢ HabopoM PaCcoHHBLIX Pe3LOB A1 3aTOYKM SNEKTPOO0B.

doToNNacTUHKK cnekTporpadgunyeckme KoHTpacTHbele (PI) [10].

Becbl nabopaTopHble cneunansHOro N BbICOKOro Knacca TouHocTu noboro tunano FOCT 24104

Becbl TexHu4eckue nodoro Tuna, obecnevnsaroLme s3semsaHme maccebl 4o 500r.

CTynka ¢ NeCTUKOM araToBasi Unu AmMoBas.

CTtakaH4yunkm ang s3pewmBaHna no OCT 25336 nnu dapdoposbie nogoukn Tuna J1I3noFrOCT 9147 .

Konnaku cTeknsiHHbIE UMK NnacTMaccoBble ANS 3aluUThl OT 3arpsisHeHUa NoAroTOBNEHHbIX K aHanumay
TabneTok Npod, cTaHAAPTHLIX 0OPAa3LOB U 3aTOYEHHBIX 3TIEKTPOAOB.

[TnHLUeT.

Bara.

Boaga guctunnupoBaHHasa no [OCT 6709, aononHUTENbHO oYMLLEHHAa NePeroHKoM U MHbIM CMNo-
cobomMm.

KnucnotaasotHasano FOCT 11125unnlOCT 4461, x.4. unny.g.a., AONONHUTENBHO OYULLIEHHAA NEPEroH-
KOW U MHBIM criocobom 1 paszbasneHHas 1:11 1:2.

Kucnota consiHaa no FOCT 3118, pasbasneHHas 1:10.

CnupT 3TUNOBLIU pekTugpnkoBaHHbIN TexHUYeckunno FOCT 18300 nnu cnupT 3TUNOBLIA TEXHUYECKUAN NO
[OCT 17299, nononHUTenbHO CYULLEHHbIW NeperoHKon Nnm UHbIM cnocobom.

HaTpuii cannuMnoBOKUCIIbIA, PACTBOP B 3TUMOBOM CNIUPTE MacCOBOW KOHLUeHTpauumn 60 r/ams (dr).

[1IpoaBUTENbL, COCTOALLMN N3 OABYX PACTBOPOB (PI).

PacTtBop 1:
- MeTon (napameTtunamuHogeHon cynbat) no OCT 25664 — 2,5 T;
- TMAPOXHUHOH (NapaanokcndeHson)no FOCT 19627 — 12T;
- HaTpun cepHUcTokMcnbin 6essoaHbIn No FTOCT 195 — 55T;

- BOAa gucTunnuposaHHasa no FOCT 6709 — ao 1 am3.

PacTtBop 2:

- HaTpun yrnekmcnein 6essoaHein no FOCT 83 — 42 ;

- kKanun 6pomuctein no FOCT 4160 — 7 ;

- Boga aucTunnupoBaHHasi no FOCT 6709 — no 1 ams.

[lepen nposaBneHnem pacteopbl 1 n 2 cMelwnBatoT B COOTHOLWEHUK 0bbemoB 1:1. [lonyckaeTcst npume-
HATb KOHTPACTHO paboTaroWw i NPOSABUTENb APYroroe cocTasa.

PUKcakHbIN pacTeop (PI):

- Tnocynbdat HaTpusa Kpuctannudecknn no FOCT 244 — 400r;
- HaTpun cepHUctokucnbin no FOCT 195 — 25T;
- kncnota ykecycHas no FOCT 61 — 8 cm3;
- BoAa auctunnuposaHHada no FOCT 6709 — oo 1 am3.

5.3 lNoaroToBka K aHanu3y

HaBecky npobbl Maccon oT 5 Ao 10 rnomMeLlatoT B Yally U3 KBapLeBOro cTekna unn nHyto nocyay Ang pac-
TBOpeHud. Mpu aHanuse kobansTa Mapku KO k npobe npunueatoT oT 30 8o 50 cm3 consiHoM KUCNoThl, pa3bas-
nexHHon 1:10, n obpabaTtkiBatoT NPOLY Npu nepemMellmBaHnn B TeueHme 1 MruH. KUCnoTy cnuBatoT AeKaHTaumnein
M NPOMbIBaIOT Npoby ABa-TpU pasa Boaoh nopuusamm no 50 cm3 aekaHTaumen.

K npo6e npunusatoT nopumnsamm oT 3 4o 5 cm3 a3oTHYI0 KUCMOTY, pasbasneHHyto 1:1, 40 NONHOro pacTeo-
PeHWNs1 HABECKM NpW HarpeBaHUK. PacTBOp BbiNapuBatoT AoCyXa.

CyXON OCTaTOK B Yallle 13 KBapLIeBOro cTekna nomMellaroT B MydrenbHYIo NeYb, HarpeTyro Ao TeMneparTy-
pbl (815 £ 25) °C, nBblaepxnusarT Nnpu aton Temnepatype o1 1540 20 MuH. Nony4veHHbIe OKCUAbI OXNa)XaarT U
M3MeNbYaloT B CTYIKE.

OT nsmenb4YeHHOro matepuana otbuparoT Tpu HaBeckn maccon ot 0,200 ao 1,000 r B 3aBUCUMOCTU OT
YCNOBUN NPOBEAEHUA aHanM3a 1 MacCcoBbIX A0NeN onpeaenaemMbiX 3NeMeHTOB U TADNETUPYIOT UX C MOMOLLLbIO
npecca 1 npecc-popMmeil.

[Tpecc-bopMy OUMLLAOT OT OCTATKOB NPoObI BATOW, CMOYEHHOW 3TUMNOBLIM CNMPTOM. Pacxoa aTUNoBoro
cnupTa coctasnaeT 10 cm3 Ha Npoby.

CTtaHgapTHble 0bpasubl cocTaBa KobanbTa B BUAe MeTanna noaroTaBnuMBatoT K aHanusy Tak Xe, Kak U
npodbl. CTaHaapTHLIE 0bpasL bl cocTaBa KobanbTa B BUAS OKCUAOB NOAroTaBNMMBAOT KaHannay, He NpoBoas UX
yepes cTagunio pacTBOpPEeHUd B a30THOW KUCIIOTE.

5.4 llpoBegeHe aHanuaa

[ToaroToBKY cnekTpoMeTpa K BbINMONHEHNIO U3MEPEHNN NPOBOAAT B COOTBETCTBUN C UHCTPYKLUMEN NO 3KC-
nnayaTtaumm n oocnykmsaHuto cnektpometpa (P3).
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PekomeHayemble ANUHbI BOSTH aHaNnUTUYeCcKUX NMUHUA 1 Ananas3oHbl onpeaensieMblX MacCoBbIX A0MNEN
3N1eMeHTOB NpuBedeHbl B Tabnuue 1.

Tabnwuwua 1 — PekomeHayemble aHaNMTUYECKUE NMUHUN N ANanas3oHbl onpegensieMbiX MacCOBbIX A0NTEN 3NEMEHTOB
) _ [nanasoH onpegenaemMblX MacCOBbIX
OI'IpE,ElEJ'IFIEMbIH SNeMeHT ,D,J'IMHE\ BOJIHbl dHANMNTUHECKOWU JTUHKWKA, HM ,ElOJ'IeIH o/,
ANIOMUHUN 396,15 0,0001—0,0005
309,27 0,0005—0,01
257,95 0,01—0,5
Bucmyt 300,77 0,00001—0,005
Keneso 371,99 0,001—0,002
271,90 0,002—0,01
296,69 0,002—0,03
295,39 0,01—0,3
296,53 0,05—1,0
Kagmunm 228,80 0,00005—0,0003
214,44 0,00005—0,0005
326,11 0,0003—0,01
Kanbuum 422,67 0,00005—0,001
317,93 0,001—0,1
KpeMHui 288,16 0,0002—0,01
251,61 0,0003—0,01
251,92 0,005—0,3
Marnmn 285,21 0,00002—0,02
280,27 0,0001—0,005
MapraHed, 279,48 0,00005—0,005
257,61 0,005—0,05
293,31 0,01—0,3
Menb 324,75 0,00005—0,005
296,12 0,005—0,3
MblWbsK 234,98 0,0003—0,01
286,04 0,0005—0,01
Hukene 300,25 0,002—0,02
310,19 0,002—0,05
282,13 0,05—0,5
318,44 0,1—1,0
OnoBo 284,00 0,00002—0,005
286,33 0,00002—0,005
326,23 0,0005—0,005
CeuHeLl 283,31 0,00005—0,005
217,00 0,00005—0,005
287,33 0,001—0,01
CeneH 203,99 0,0003—0,005
200,28 0,0005—0,005
Cypbma 259 81 0,00005—0,01
200,83 0,00003—0,01
docdop 213,62 0,0001—0,005
214,91 0,0001—0,005
XPpOom 425,44 0,00005—0,005
301,49 0,0005—0,03
301,52 0,002—0,1
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OkonyaHue mabnuusi 1

,D,MEII'IBSOH onpeaesnisiembixX MaCCOBbIX

OnpepensaemMmbin 3NeMeEHT [dnuHa BONHBI aHANUTUHECKOWU JTIMHUN, HM noneii, %

LInHk 213,86 0,00005—0,003
200,20 0,0001—0,01

330,26 0,0003—0,01

KoBGanbT — nuHMA cpaBHEHUS 257,89 OcHoBa
278,59

278,70
297,55
205,41
213,66
291,00
291,02
204,92
366,006

423,00

[onyckaeTcsa MCNONb3oBaTh ApyrMe aHanuTtudeckme nMUHUK, ecrnn oHKU obecnedmBatloT onpeaeneHue
MAaCCOBbIX A0NIEN 3NEMEHTOB B TpebyeMOoM AnanasoHe ¢ HeonpeaeneHHOCTbIo, He NpeBLILLaoLLEN YCTaHOB-
NEeHHYH HAcToSALLMM CTaHOapTOM.

Tabnetky npobbl UK cTaHAapTHOro obpasya NnoMelaroT Ha anekTpoa-noacTaBky. BepxHuin anektpoa
pekoMeHAyeTcs 3aTavunMBaTh Ha yceYeHHbIN KOHYC.

[na yoaneHnsa NoBepPXHOCTHLIX 3arpa3HeHU anekTpoabl NpeaBapuTenbHO NPoKanMBaroT B Ayre rnocTo-
AHHOro ToKa B TeveHue 20 c npu cune Toka oT 6 4o 10 A, BKMoYas UX B KAYeCcTBe aHo4a Ayru. QnekTpoabl 0c. M.
OOMycKaeTCcd He npokanmeaTb.

dopma 1 pasmMmepbl 3NEKTPOAOB U UX pacnonoXeHne BO BpeMs aHanMTU4eckon 3KCno3numm npuseaeHol
Ha pUCyHKe 1.

a — 00 Ha4ana akenoamumun; 6 — npu aHoOHOW NONAPHOCTU obpasua; 8 — Npu KAaToaHOU NONAPHOCTH obpa3ua

PucyHok 1

CnekTporpamMmmel poTorpagpupyoT Yepes TpexcTyneH4yaTtein ocnadutens. lNpn padboTte B y3KOM UHTEpBane
onpeaenseMblX MacCOBbIX A0NEN 3NIEMEHTOB poTorpadompoBaHne MOXKHO NPpoBoanTb bes ocnadbutensa (PI).

ONeKTpoa-noacTaBKy c NOMeLLEHHOW Ha Hero TabneTkon Npodbl UNK cTaHgapTHOrO 0bpasLa BKNYatkoT B
KayecTBe aHoda Ayru. Peructpauuio cnektpa HavynHatloT TONbKO Nocne nepexoga aHoAHOTIo NATHa Ayr Ha pac-
nnas Npood.l.

[lepexon yCKopAT TeM, UTO NMOCe HECKONbKUX CeKYHA ropeHnd Ay BbIKoYakoT TOK U MOBTOPHO BKITHO-
YaroT ero, Nnoka pacrnras elle He yCrnes OCTbITh.

[lepBOHaAYanbHO YCTAHOBMEHHBLIN AYrOBOW NMPOMEXYTOK KOPPEKTUPYIOT nepnognveckn B TeUeHUe BCeu
3KCMO3ULNK MO YBENMUYEHHOMY N30DPaKEHUIO YT HA 3KpaHe cpeaHen NUH3bl OCBETUTENbHOW CUCTEMBI UM C
MOMOLLLIO cneunanbHOU KOPOTKOOKYCHOU NMPOeKUMOHHOW NUH3BLL. PerncTpayuio crnekTpa nposogaT npu cne-

v



[OCT 8776—2010

OYOLWMX cpegHUX YCNOBUAX: LUMPUHA BXOOHOM LWenu cnektpanbHoro npnoopa — o1 0,010 Ao 0,015 mm, ocBe-
LleHWe LWenn TPpexXNMH30BbIM KOHOEHCOPOM, BblCOTa AMadparMbl Ha cpegHen NMH3e KoHOgeHcopa — 5 MM,
cuna Toka — oT 5 a0 6 A, akcnosnunss — ot 40 go 50 ¢, macca tabneTtkn — o1 0,200 go 0,500r. Mo nsmepeHu-
aAM, NONy4YeHHbLIM Ha MepBOM 3Tane, onpedendroT nerkonetTyvyne anemMeHTbl — BUCMYT, KagMUUA, MbILLBbSK,
OINOBO, CYPbMY, CBMHELL, ceneH, LMHK 1 pocdop.

ObpasyoLwmnncsa npy NpoeBeaeHN NepBOro 3tana Koponek NnoMeLlaoT Ha CBeXXe3aTOoYEeHHYI0 NOACTaBKY U
BKIIOYAIOT ee B KauecTBe KaTtoda Ayru. Pernctpauyuio crnekrTpa HadnHaloT rnocne nepexoaa KatoaHoro NATHa Ayr
C NOACTaBKU Ha pacnnaBneHHYo YacTb KOpOonbKa U NMPOBOOAT ee NpU TeX XKe cpeAHUX ycnoBuax. BelcoTa anade-
parmMbl Ha cpeaHen NH3e koHaeHcopa — 3 MM. 10 U3MepeHusam, nonyvyeHHsIM Ha BTOPOM 3Tane, onpegensoT
TpyaHONeTy4ne snemMeHTbl — antoMUHUN, XXeneso, KanbLun, KpeMHU, MarHnii, MapraHel, Meib, HUKeNb U XPOM.

[ns cHUXKeHNA npeaenoB 0bOHapYXXeHUs NEerkoneTyvynx anemMeHToB (KaaMus, CBUHLA, ceneHa, CypbMbl,
LIMHKa 1 pocdopa) No aHanUTUYeCKUM NMIMHUAM, ANMUHBI BONMH KOTOPbIX MeHee 230 HM, NpOoBOAAT ACNONTHUTENb-
HblM aTan. oTonnacTUHKKM cbpabaTkIBaloT B pacTBoOpe canuuUUnoBOKUCTIOro HaTpus B TedeHme 60 ¢ n cywiar.
Tabnetky npobbl U cTaHOAapPTHOrC obpasLia BKNIOYAaKoT B KAYeCTBE aHo4a AYrn. YCNOBUA perucTpaLnum cnekrpa:
lnpuHa wenn cnekrtporpaga — ot 0,018 ao 0,020 MM, ocBelleHMe Wenn TPpeXJIMH3OBbIM KOHOEHCOPOM,
BblCOTa AMadparmel Ha cpegHen NMH3e KoHaeHcopa — 5 MM, cunaToka — oT 18 0o 20 A, akcnosnumna — o145
no 60 c, anekTpoa-noacTtaBka gnametTpom 15 MM ¢ yrnybneHnem Ha TopueBon 4vactu 1,5 MM, Macca
Tabnetkm — o1 0,700 oo 1,000 r (PI).

[Tpn HeoBXOAMMOCTU onpeaeneHna MaccoBOW OONM ceneHa pekoMeHayeTCcs NPOoBOAUTL ocnabnexHme
NMUHWUN cnekTpa KobanbTa 1 ero cnnowHoro ooHa Ang ynydlleHns COoTHoLWeHUst curHan/gpoH. B atom cny4vae
OTOMPAaT HaBeCKN oKcuaa maTepuana npobbl u ctaHgapTHoro obpasua o1 0,600 oo 0,900 r B 3aBUCUMMOCTU OT
YCIOBWUW NPpOBeJeHNa aHanmsa u MaccoBOW 0N ceneHa, CMeLlUMBatloT ¢ MeJikon MeaHOM CTPY)KKOU B COOTHO-
LLUEHWUW MACChl Mean K HaBecke Npobbl U cTaHAgapTHOro obpasua 1:3 1 TabneTupyoT. YCNoBUA peructpanmm
criekTpa: wnpuHa wenum cnekrporpadga — o1 0,020 0o 0,030 mMm, ocBellieHUe LWeNN TPEXTTMH3OBLIM KOHEHCO-
DOM, BbICOTa AnadpparMbl Ha cpeaHen NMH3e KoHaeHcopa — 5 MM, cuna 1oka — oT 18 ao 20 A, 3KCno3u-
uma — o1 20 go 30 ¢, anekTpoa-noacrtaska gnameTtpom oT 15 ao 18 mm. lonyckaeTcsa Kaxxayo cnekTporpaMmmy
nony4vaTtb NyTemM HanoXeHUs N3ny4eHuUin N3 HECKONbKUX OPUKETOB Ha OAHO U TOXEe MEeCTO POTOMNMACTUHKN.

doTONNACTUHKM NPOABNAIOT B TeueHUne 4—6 MuH npu temnepatype oT 18 °C go 20 °C, dukcupytoT, Npo-
MbIBaloT U cywat (PI).

OnTuMM3saLnio yCrnoBuUn npoBedeHUa aHanmsa KOHKpeTHOro Buaga Unm Mmapky npoaykumm ocyLecTBNSIOT
nyTem noadopa sHavyeHU NnepemMeHHbIX napameTpoB (Macca TabneTky, TOK Ayrn, 3KCNo3nLKUA, LIPUHA BXO-
HOW LLUENK cnekTpansbHOro npubopa), Belbopa onTtuManbHbIX aHanNnMTUYEeCKUX NUHUIA, TUNa OTONNACTUHOK,
hopMbI BEPXHEro U HMXKHEro anexkTpoaa 1 T.m.

5.5 ObpaboTka u opopmMneHune pe3ynbLTaToOB aHanunsa

B cnekTpax npod 1 ctaHaapTHLIX 00pasyuoB N3MEPSAT UHTEHCUBHOCTU aHaNMnMTUYEeCKNX NMNMHNIA 3NeMEH-
TOB W JIMHWN cpaBHeHUA KobanbTa.

[lonyckaeTcd BMeCTO MHTEHCUBHOCTU NMTMHUX CpaBHEHUSA UCMONb30BaTbh MHTEHCUBHOCTb HEPA3TOXKEHHO-
roceeTa (P3) M MUHUMAaNbHOE 3HaYeHNEe ONTUYECKOU NNOTHOCTU POHA, MU3MEPEHHOTo PAAOM C aHaNMUTUYECKOW
NTMHUEN.

[Tpun poTorpadmnyeckomn perucTpaLmm cnekTpa B cnekTporpammax npob 1 ctaHaapTHbIX 00pasLoB N3Me-
PAOT NOUYEPHEHUA S aHaNMUTUYECKUX NUHNA onpeaensdeMbiX 3NeMeHTOB U NMUMHUN CpaBHEHUS, BbIDUpasi CTyNEeHb
ocnabneHnsa ¢ onTUManbHbIMUA 3HAYEHUSIMU NMOoYepHEHNN. 10 N3MepPeHHBbIM 3HaAYEeHUSIM TpexX pes3ynbTaToB
MHTEHCUBHOCTEN BLIYNCAOT PA3HOCTU NoYepHeH AS U ux cpeaHeapudpmeTnieckme sHadyeHuna ASCp ang
KakaQoro ctaHgapTHOro obpasua u Kaxgoro eAMHNYHoro onpeaeneHuns npobel. lNepea BblvMcneHmnem cpeaHe-
apudpMeTU4ecKoro 3HaveHuUsa pekomMeHayeTcsl NPOBECTU MPOBEPKY NPUrcaHOCTU pe3ynbTaTOoB U3MepPeHUN
MHTEHCUBHOCTEN B COOTBETCTBUN C NpUNoXXeHnem b.

[10 BbIMMACNEHHBIM 3HAYEeHUAM ASCp Ons ctaHaapTHLIX 0Opa3LOoB U COOTBETCTBYIOLMM UM 3HAYEHUAM
MacCCOBbLIX AoNnen onpegendemMblX 3neMeHToB C CTPOAT rpaaynpoBoYHble rpadokn B KoopanHaTax: ASCD —-1gC.

[10 3HaUYEeHUAM AS¢p, AN Npob HaxXoasaT MaccoBbIe A0NM onpeaensieMblX 3NIEMEHTOB MO COOTBETCTBYHO-
LLIMM rpagyvUpoBOYHEIM rpagmnKkam.

[Tpy dpoTOSNEKTPUYECKON PEerncTpaLn crnekTpa rno NnonyyYyeHHbIM pesynbtatamM Tpex USMepeHn NHTEeH-
CUBHOCTW [ aHaNUTUYECKUX NUHNKA onpeaensieMblX 3NIEMEHTOB BbIMUCMIAOT cpeaHeapudpmMeTUYeCcKne 3Haye-
HIS Icp ONs1 KaKOoro craHgapTtHoro obpasua M Kaxaoro eauMHudHoro onpegenerHunst npobdol. [lepen
BblUMCIIEHUEM cpedHeapUPMeTUIEeCcKoro 3HadyeHUa pekoMeHOyeTcs MNPOBECTU MNPOBepKYy NPUroaHOCTU
pe3ynbTaToB U3MEPEHNUN B COOTBETCTBUU C npunoxeHnem b. o BbIMMCNEHHBIM 3HAYEHUAM Icp Onga cTaHgap-
THbIX 0DPAa3LOB 1 COOTBETCTBYIOLLMM UM 3HAYEHUAM MaCCOBbIX A0ONeN onpeaensdemMsbix 3nemMmeHToB C CTPOoAT
rpagyvnpoBoYHbIe rpadouUKn B KoopauHaTax: Icp — Cunnunlg Icp —1g C.

8
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[Tpn paboTe Ha cnekTpoMeTpe C KOMMNbITEPOM 3HAYEeHUA MaCCOBbLIX 40NeW 3NeMeHTOB B CTaHAaPTHbIX
obpasuax n cCooTBETCTBYOLWME UM cpeaHeapudpmeTnyeckme sHadyeHUA UsMmepeHUn MHTEHCUBHOCTEN aHanUTn-
YeCKMX NMTUHUM onpedendemMblX 31eMeHTOB BBOAAT B KOMMbIOTEPHYIO CUCTEMY, KOTOpasa popMUpyeT ypaBHeHUe
rpagyynpoBOYHON 3aBUCUMOCTH.

[1o 3Ha4YeHUaMm Icp nnunlg Icp 0na npod HaxoOaT MaccoBble 40N onpeaenseMblX 3NeMEHTOB N0 COOTBET-
CTBYIOLUM rpagynpoBOYUHBIM rpadgukam.

[1pOBEPKY NPpUeMneMoCcTU pe3ynbTaToB aHanusa B YCNoBUAX MOBTOPAEMOCTU NPOBOOAT NMyTEM CpaBHe-
HASA pacxoXXaeHUs pesybTaToB ABYX nNapannenbHbIX onpeaeneHi c npeaenom noBTopPAeMOCTU I, NpUBeaeH-
HbIM B Tabnuue 2. PesynbTaThl NapannenbHbiX onpegeneHum npusHatoT npuemMnemMbiMn U no HUM BbIMUCTIAIOT
pesynbTaT aHanMsa KkakcpegHeapudpmeTmndeckoe sHaueHne pesynbTaToB NapannenbHblX onpeaeneHun, ecrni
BblinonHaeTcaycnosne C.... — C.. <r, r=2,77 ¢, ANAypPOBHA BEpOATHOCTU 95 %, rae o, — cpeaHeKBagpa-
TUYEeCcKoe OTKITOHEHUE pe3ynbTaToB napannenebHbiX onpegeneHni, NoTy4YeHHbIX B YCITOBUAX MOBTOPAEMOCTM.

[Tpn pacxoxgeHnn pes3ynbTaToB NapannenbHbIX onpeaeneHUin bonee 4onyckaeMoro npegena noBTopsi-
eMOCTU aHanns3 NOBTOPAIOT, MOSYYUB eLle ABa pesyNnbTaTta napannenbHbiX onpegeneHnn. Ecnv npnatom gua-
Nas3oH (C.ax — Cmin ) PE3YNIbTATOB YeTbipex onpeaeneHn paseH Um MeHblle no 3Ha4YeHUo KpUTn4ecKoro
ananasoHa CR g5 (4) ANA ypOoBHA BepOoATHOCTN 95 % npu n = 4, TO B KA4eCTBE OKOHYaTEeNbHOro pesynbraTa
NOMMKHO PUKCUPOBATLCA cpeaHeapudMeTUIecKoe 3HaYeHNe pesynbTaToB YeThipex onpeaeneHuii.

3HadyeHune Kputudeckoro ananasoHa CRy, g5 (4) AnsadeTblipex napannebHbiX onpegeneHnin paccyHmTbiBa-
joT o popmyne CRy g5(4) = 3,6 - 6,,rAe 6, — cpeaHeKBaapaTnyeckoe OTKIOHEHNE pe3yNbTaToB Napannes-
HbIX onpeaeneHn, NoNyYeHHbIX B YCNOBUAX MOBTOPSEMOCTH.

Ecnu ananasoH vYeTbipex namepeHni bonbLie KpUTUYECKOoro ananasoHa ana n = 4, To nocTynarT crneay-
FOLLIMM ODPa30oM: BBISICHAOT NPUYKHBLI NPEBbILLIEHNUSA KPUTUYECKOTO AnanasocHa U NOBTOPSAOT aHanus Ha npodax,
MONy4YeHHLIX NPpU NOBTOPHOM 0TOOpe Npob. [lonyckaeTcsl B KAYeCTBE OKOHYATENbHOro pesynbtata UKCUpOo-
BaTb MedunaHy pe3ynbTaToB YeThipex onpegeneHunn

C=med{Cy+ Cyt Cy+ Cg} = Med {Cpyjn + Co+ Cy+ Cpgd = "2 3. (1)

Pes3ynbTaT aHanu3a B AOKYMeHTax, npegycMaTtpuBarolx eroc UCNonb3oBaHue, npeactasnsaoT B suae C
mmeeunae Cx U(C £ A)npuk=2(P=0,95), rae kK — kKoapPpununeHT oxeaTa no pekomeHgaumam [11]. B cny-
yae npeacrtaBneHusa pesynbtaTa aHanusa B Buae C yKkasbIiBatoT CChINKY HAa AOKYMEHT, yCTaHaBNMBaKO LA 3Ha-
YeHne pacliMpeHHoON HeonpeaeneHHOCTU (TrpaHnLbl NOrPeLHOCT) pe3ynbTaTOB aHanMaa.

3Ha4YeHUda paclMpeHHOW HeonpeaeneHHOCTU pe3ynbTaToB aHanusa U npueeageHsl B Tabnuue 2.

5.6 KOHTponb TOYHOCTU aHanu3a

KOHTpONb TOYHOCTU aHanunsa ocylecTBNAT B cooTBeTCTBUN C T OCT UCO 5725-1,TOCT UCQO 5725-2,
[OCTNCO 5725-4, TOCT NCO 5725-6 He pexxe oaHoro pasa B kBaptan. [lepnognM4HOCTb onepaTUBHOMO KOH-
TPONA TOUHOCTU aHanM3a, a Takke npoueaypbl KOHTPONA CTAabUNBbHOCTU Pe3yNbTaTOB aHann3a, pernaMmeHTU-
PYIOT B AOKYMeHTax nabopatopun. B kKavyecTBe HopMaTUBA NPU KOHTPOMNE TOYHOCTU UCTMONb3YIOT 3HAYEHUS
paclmMpeHHoW HeonpeaeneHHOCTU MeToda aHanusa U no pekomeHgauuam [11], npuseaeHHbIe B Tabnunue 2.

HopMaTuBbl KOHTPONSA NPeLn3noHHOCTU — Npeaen NOBTOPAEMOCTU U Nnpeaen BOCNponu3BOAUMMOCTU ABYX
pe3ynbTaToB U HOPMATUB KOHTPONMSA TOUHOCTU (pacLlunpeHHOW HeonpeaeneHHOCTU) NpuBeaeHsbl B Tabnuue 2.

Tabnwnua2— HopMmaTtvBbl KOHTPONSA NPELUN3NOHHOCTU (MOBTOPSIEMOCTU U BOCNPON3BOANMOCTU) U HOPMATUB KOHTPO-
NS TOYHOCTU — pacLUNPEHHON HeonpeaeneHHOCTU NP AoBeEPUTENBHON BeposaTHOCTHU P = 0,95
B npoueHTax

§ lpenen [lpepnen PaclunpeHHas
Onpepensaembin 3NeMEHT Maccoesasa nons
NOBTOPAEMOCTU 1 BOCMPOU3BOAUMOCTU R | HeonpeaeneHHocTk U (kK = 2)
ANIOMUHUIA 0,00010 0,00005 0,00007 0,00005
0,00020 0,00010 0,00014 0,00010
0,0005 0,0002 0,0003 0,0002
0,0010 0,0006 0,0008 0,0006
0,0020 0,0010 0,0015 0,0010
0,005 0,001 0,002 0,001
0,010 0,003 0,005 0,003
0,020 0,008 0,012 0,008
0,050 0,019 0,026 0,019
0,100 0,030 0,040 0,030
0,20 0,05 0,07 0,05
0,50 0,10 0,16 0,11
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[lpodomxerue mabnuusi 2

B npoueHTax

. [lpenen [lpenen PacwupeHHas
OnpenensaemMbin 3NeMeHT Maccosasa nons
NOBTOPAEMOCTH 1 Bocnpounssoaumoctu R | HeonpepeneHHocts U (kK = 2)
BucmyT 0,000010 0,000005 0,000007 0,000005
0,000020 0,000008 0,000011 0,000008
0,00005 0,00002 0,00003 0,00002
0,00010 0,00004 0,00006 0,00004
0,00020 0,00008 0,00011 0,00008
0,00050 0,00015 0,00021 0,00015
0,0010 0,0002 0,0003 0,0002
0,0020 0,0006 0,0009 0,0006
0,0050 0,0014 0,0020 0,0014
yKeneso 0,0010 0,0004 0,0006 0,0004
0,0020 0,0008 0,0011 0,0008
0,0050 0,0018 0,0025 0,0018
0,010 0,003 0,005 0,003
0,020 0,006 0,009 0,006
0,050 0,014 0,020 0,014
0,10 0,03 0,04 0,03
0,20 0,05 0,07 0,05
0,50 0,11 0,16 0,11
1,00 0,20 0,30 0,20
Kaamuu 0,00005 0,00003 0,00004 0,00003
0,00010 0,00005 0,00007 0,00005
0,00020 0,00010 0,00014 0,00010
0,0005 0,0002 0,0003 0,0002
0,0010 0,0004 0,0006 0,0004
0,0020 0,0008 0,0011 0,0008
0,0050 0,0018 0,0025 0,0018
0,010 0,003 0,005 0,003
Kansunu 0,00005 0,00003 0,00004 0,00003
0,00010 0,00005 0,00007 0,00005
0,00020 0,00009 0,00013 0,00009
0,00050 0,00025 0,00026 0,00018
0,0010 0,0004 0,0006 0,0004
0,0020 0,0008 0,0010 0,0006
0,0050 0,0015 0,0016 0,0011
0,010 0,002 0,003 0,002
0,020 0,006 0,009 0,006
0,050 0,010 0,016 0,011
0,10 0,02 0,03 0,02
KpemHui 0,00020 0,00012 0,00016 0,00011
0,0005 0,0003 0,0004 0,0003
0,0010 0,0006 0,0008 0,0006
0,0020 0,0010 0,0015 0,0010
0,005 0,002 0,003 0,002
0,010 0,003 0,005 0,004
0,020 0,007 0,010 0,007
0,050 0,017 0,023 0,015
0,10 0,03 0,04 0,03
0,20 0,06 0,07 0,05
0,30 0,09 0,10 0,07
Marnumm 0,000020 0,000012 0,000017 0,000012
0,00005 0,00003 0,00004 0,00003
0,00010 0,00007 0,00010 0,00007
0,00020 0,00013 0,00018 0,00013
0,0005 0,0003 0,0004 0,0003
0,0010 0,0006 0,0007 0,0005
0,0020 0,0009 0,0012 0,0009
0,0050 0,0020 0,0020 0,0014
0,010 0,003 0,004 0,003
0,020 0,005 0,006 0,004
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B npoueHTax

. [lpepnen [lpepnen PaclupeHHas
Onpepenaembin 3NEeMEHT Maccosasa nons
NOBTOPAEMOCTHU 1 BOCMNPOU3IBOOAUMOCTU R | HeonpeaeneHHoCcTb U (kK = 2)
Mapraneu 0,00005 0,00002 0,00003 0,00002
0,00010 0,00003 0,00004 0,00003
0,00020 0,00006 0,00008 0,00006
0,00050 0,00013 0,00019 0,00013
0,0010 0,0002 0,0003 0,0002
0,0020 0,0005 0,0006 0,0005
0,0050 0,0010 0,0015 0,0010
0,0100 0,0020 0,0028 0,0020
0,020 0,004 0,005 0,004
0,050 0,008 0,012 0,008
0,100 0,016 0,022 0,016
0,20 0,03 0,04 0,03
0,30 0,04 0,06 0,04
Meab 0,00005 0,00003 0,00004 0,00003
0,00010 0,00005 0,00007 0,00005
0,00020 0,00010 0,00014 0,00010
0,0005 0,0002 0,0003 0,0002
0,0010 0,0004 0,0006 0,0004
0,0020 0,0008 0,0011 0,0008
0,0050 0,0018 0,0025 0,0018
0,0100 0,0030 0,0050 0,0030
0,020 0,006 0,009 0,006
0,050 0,014 0,020 0,014
0,10 0,03 0,04 0,03
0,20 0,05 0,07 0,05
0,30 0,07 0,10 0,07
MblWwbsK 0,00030 0,00014 0,00020 0,00014
0,0005 0,0002 0,0003 0,0002
0,0010 0,0004 0,0006 0,0004
0,0020 0,0008 0,0011 0,0008
0,0050 0,0018 0,0025 0,0018
0,010 0,003 0,005 0,003
Hukenb 0,0020 0,0005 0,0006 0,0005
0,0050 0,0011 0,0015 0,0011
0,0100 0,0020 0,0028 0,0020
0,020 0,004 0,005 0,004
0,050 0,008 0,012 0,008
0,100 0,016 0,022 0,016
0,20 0,03 0,04 0,03
0,50 0,05 0,08 0,06
1,00 0,10 0,15 0,10
OnoBo 0,000020 0,000008 0,000012 0,000008
0,00005 0,00002 0,00003 0,00002
0,00010 0,00004 0,00006 0,00004
0,00020 0,00008 0,00011 0,00008
0,00050 0,00018 0,00025 0,00018
0,0010 0,0003 0,0005 0,0003
0,0020 0,0006 0,0009 0,0006
0,0050 0,0014 0,0020 0,0014
CBuHeU 0,00005 0,00002 0,00003 0,00002
0,00010 0,00004 0,00006 0,00004
0,00020 0,00008 0,00011 0,00008
0,00050 0,00020 0,00028 0,00020
0,0010 0,0003 0,0005 0,0003
0,0020 0,0006 0,0009 0,0006
0,0050 0,0014 0,0020 0,0014
0,010 0,003 0,004 0,003
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B npoueHTax

. [lpepnen [lpepnen PaclwiupeHHas
Onpepenaembin 3NeMeHT Maccoesana nons
NOBTOPAEMOCTH I BOCNPOU3BOAMMOCTU R HeonpeaeneHHocTe U (K = 2)
Cenen 0,0003 0,0002 0,0002 0,0002
0,0005 0,0003 0,0003 0,0003
0,0010 0,0005 0,0005 0,0005
0,0020 0,00006 0,0008 0,0000
0,0050 0,0015 0,0018 0,0014
CypbMma 0,00005 0,00003 0,00004 0,00003
0,00010 0,00004 0,00006 0,00004
0,00020 0,00008 0,00011 0,00008
0,00050 0,00018 0,00025 0,00018
0,0010 0,0003 0,0005 0,0003
0,0020 0,0006 0,0009 0,0006
0,0050 0,0014 0,0020 0,0014
0,010 0,003 0,004 0,003
Docdop 0,00010 0,00004 0,00006 0,00004
0,00030 0,00011 0,00016 0,00011
0,00050 0,00018 0,00025 0,00018
0,0010 0,0003 0,0005 0,0003
0,0020 0,0006 0,0009 0,0006
0,0050 0,0014 0,0020 0,0014
XPOM 0,00005 0,00002 0,00003 0,00002
0,00010 0,00004 0,000006 0,00004
0,00020 0,00007 0,00010 0,00007
0,00050 0,00015 0,00021 0,00015
0,0010 0,0002 0,0003 0,0002
0,0020 0,0005 0,0006 0,0005
0,0050 0,0010 0,0015 0,0010
0,0100 0,0020 0,0028 0,0020
0,020 0,004 0,005 0,004
0,050 0,005 0,008 0,006
0,100 0,010 0,014 0,012
LIMHK 0,00005 0,00002 0,00003 0,00002
0,00010 0,00004 0,00006 0,00004
0,00030 0,00011 0,00016 0,00011
0,00050 0,00018 0,00025 0,00018
0,0010 0,0003 0,0005 0,0003
0,0020 0,00006 0,0009 0,0000
0,0050 0,0014 0,0020 0,0014
0,010 0,003 0,004 0,003

[Ona npomMeXxyTouHbIX 3Ha4YeHUN MacCOBbIX A0NEeN 3NeMeHTOB pacyeT 3HadeHu r, R u U NpoBoasAT MeTo-
OO0M NNMHENHOW MHTEePNOonsALnN.

6 MeTog4 XMMMKO-aTOMHO-3MUCCUOHHOIO CNEeKTparbHOro aHanmsa ¢ UHAYKTUBHO
CBSAI3aHHOM NJ1a3MOM B Ka4yeCcTBe UCTOYHMKA BO30OYXXAEHUSA CneKTpa

6.1 MeToag usamepeHun
[lManasoHbl onpegensieMblX MAcCOBbLIX AONEN 311IEMEHTOB, %:

- antoMnHnia — 0,0005—0,3;

- xenes3o — 0,001—1,0;

- kagMunn — 0,0002—0,005;
- KpeMmHun — 0,001—0, 3;

- marHnn — 0,0005—0,01;

- mapraHey, — 0,0002—0, 3;
- Mmeab — 0,0005—0, 3;

12
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- HUKenb — 0,001—1,0;

- pocpop — 0,001—0,01;

- uMHK — 0,0005—0,01.

MeToa oCHOBaH Ha BO3DYXXAeHWUM cnekTpa MHAYKTUBHO CBA3AaHHOW NMa3Mou ¢ nocneaytolen perucTpa-
Lnen n3nyvueHns cnektpanbHbIX MMHUA POTOSNEKTPUYECKUM criocobom. [Tpn npoBeaeHNN aHann3a UCMoNb3y-
10T 3aBUCUMOCTb MHTEHCUBHOCTEWN CneKkTpanbHbIX NMMHUN 3NeMEeHTOB OT UX MacCcoBbLIX Aonen B npobe. INpody
npeaBapuUTenbHO PacTBOPSAOT B CMeCK CONAHOM M a30THOU KUCIOT.

6.2 CpepcrtBa UsMepeHUin, BCnomMoraTteribHble YCTPOUCTBA, MaTepuanbl, peakTUBbI, pacTBoOpbI

ABTOMaTU3NPOBAaHHbLIA CNeKkTpoMeTp (nonmxpomMaTop UMM MOHOXPOMAaTOP) aTOMHO-3MUCCUOHHBIN C
MHOYKTUBHO CBA3aHHOW NNa3MoON B KAYeCTBe UCTOYHUKA BO3DYXKOeHUA cnekTpa co BCeMU nepudpepunHbIMin
YCTPOUCTBaMMN.

Becbl nabopaTtopHble crieymanbHOro Unm BelCoKoro Krnacca todHocTun noboro tunano FNOCT 24104
AproHno F'OCT 10157.

KnucnotaasotHasno[OCT 11125unnlOCT 4461, x.4. unny.g.a., AONONHUTENBHO OYULLIEHHAA NEPEroH-
KOW U NHBIM cnocobom 1 pasdasneHHaa 1:1.

Kucnota consgHasi no FOCT 14261 n paszbasnenHast 1:1.

Cmechb kucnoT: K 800 cm3 Boabl aobasnsoT 300 cm? consiHoM KMcnoThl U 100 cmS a30THOM KUCHOTHI.
[Mopowok antoMmuHnesbin no FOCT 5494,

[Mopolwok xenesHbin Mapku NMXXB-1no FOCT 9849 nnu xxenes3o KapboHUNbHOe, oc.u., no [12].
Kagmunnno FOCT 1467 unnl OCT 22860.

KobanbT mapkm KO no NOCT 123 ¢ ycTaHOBNEHHLIMA MACCOBLIMU AONIAMM OnpeaensieMblX 31EMEHTOB.
HaTpun KpeMmHekucnblt 9-soaHbIn no [13].

[Topowok HUKeneBbIN KapboHUNbHLIM NO TOCT 9722.

MarHun nepeudHbii no FOCT 804.

MapraHey no F'OCT 6008.

Meab noITOCT 859.

Kanun pocgpopHokucnbint no FOCT 4198, BeicywleHHbIN Npyu TeMnepaType (105 £ 2) °C B TeueHne 1 4.
LnHk no TOCT 3640.

HaTpuin yrnekucnbin no TOCT 83, pacTBop MaccoBol KoHLUeHTpaumm 200 r/ams3.

Boaa auctunnupoBaHHada no 'OCT 6709, gononHUTENbHO oYMLLEHHad NeperoHKou UM UHbIM Cro-
cCODOM.

PacTBop kobanbTa MaccoBol KoHLeHTpauun 200 r/am3: HaBecky kobanbTa maccoit 100,00 rnomMeLLatoT B
cTakaH BmecTumMocTsio 1000 cm3, nobaensaoT 50 cm3 Boabl U nopumamum ot 5 go 10 cm® npunusatot 400 cm3
a30THOW KnucnoTel. PacTeop BhinapueatloT Ao ob6bema ot 250 ao 300 cm3, oxnaxkaaloT, NepeBoaaT B MEPHYIO
Konby BMecTuMocTbio 500 cM3 1 JoNnBaKT A0 METKM BOAON.

PacTBop Xenesa 1 HUKeNs MaccoBbIX KOHLLEeHTpaLumii 1 r/gm3: Hasecky xenesa maccoi 0,5000 r pacTso-
PAOT NpU HarpesaHum B 30 cM3 cMecu KUCNOT, KUMATST oT 5 40 10 MUH, OXNaxaatoT 1 NepeBoasT B MEPHYIO KOJ-
6y BMecTuMocTbio 500 cm3. Hasecky Hukenesoro rnopotuka maccoin 0,5000 r pacTBOPSAIOT MPU HarpeBaHum B
25 cM3 a30THOM KUCNOTbI, pasbasneHHon 1:1, kunatar oT 5 oo 10 MuH, pasbasnsioT Bogon ao 100 cm3,
PUNbTPYIOT pacTBoOp Yepes pUnbTp cpegHen NIOTHOCTU, NPOMbIBAKOT PUNLTP YeThipe-NATb pas3 ropsayvyen
BOOOW, OXNaaatoT, NepeBOOsAT B TY XKe MepHYH KONby 1 AoNMBaoT 40 METKU BOAON.

PacTBop MapraHua U mMeauM MacCoBbIX KOHLEeHTpauuin 1 r/am® u MarHns mMaccoBOW KOHLLeHTpauun
0,1 r/am3: HaBecku MapraHLua u megm maccoi no 0,5000 r umarHus maccoin 0,1000 r oTaenbHO PacTBOPSAOT NPU
HarpeBaHUn B 25 cM® a30THOM KUCMOThI, pa3basneHHon 1:1, kunataT oT 5 40 10 MUH, OXNaxKaaoT, KaxKablA pac-
TBOP NepeBOasAT B MepHble Kondbl BMecTumocTbio 100 cMm3 Kaxkaasa U AoNvBaoT 40 MeTKU BoAoN. B MepHy1o Kon-
By BMecTumocTbio 100 cm3 oTBuparoT no 20 cm3 nony4veHHbIX pacTBOPOB MapraHua v meam n 10 cm3 pactesopa
MarH1ug 1 gonmearwT 4O MEeTKU BOAOMU.

PacTBop antoMUHUA MacCOBOW KOHLeHTpauum 1 r/am3: HaBecky antoMUHUEBOro MOpPOLUKa Maccon
0,4000 r pacTBOPAIOT NPpU HarpeBaHuu B 25 cM3 conaHom KUCNOThI, pa3basneHHon 1:1, nepeBoaaT B MEPHYIO
Konby BMmecTUMocTbio 100 cM3 1 gonuealoT 4o MeTKU Boaon. B MepHyto konby BMmecTuMocTbio 100 cmS3 oT6Upa-
0T 25 cM® nony4eHHoro pacTsopa 1 A0N1BatoT 40 METKU BOAOMN.

Pactesop kKagMmns 1 LUMHKA MaccoBbIX KoHUeHTpauui 0,02 r/am3 n docdopa MacCoBON KOHLEHTpaLnn
0,04 r/gm3: HaBeckn kagmMua U uuHka maccoin no 0,1000 r oTaenbHO PacTBOPSAOT NPU HAarpeBaHuUm B 25 cM> a3oT-
HOW KNCNOTLI, pasdbaBneHHon 1:1, oxnaxgatoT, KaXKablid pacTBOPp NepeBoasiT B MepHble KONMObbl BMECTUMOCTbIO
500 cM3 Kaxgasa U onuBaloT A0 MeTKU Boaon. Hasecky dpocdopHokucrioro kanuamaccoi 0,4393 rpacteopatoT
B BOJE, NepeBoAAT B MEPHYIO Konby BMecTUMocTbio 500 cmS 1 gonueatoT 4o MeTKn Boaon. B mepHyo konby

13



[OCT 8776—2010

BMmecTuMocTbio 100 cm3 oTbupatoT no 10 cm3 Nony4YeHHbIX pacTBOPOB KaaMmna U LnHka n 20 cm3 pacTteopa
dpocdopa n gonmeatoT 40 METKU BOOON.

PacTBop KpeMHUSA MaccoBo KoHLeHTpauumn 0,5 r/am3: HaBecKy KpeMHEKUCNoro HaTpusa Maccon 2,5297 r
pacTBOpsAOT B 50 cM3 pacTBopa Yrnekucrnoro HaTpus, NepesoasT B MEPHY0 Konby BMecTUMocTsio 500 cm3 n
OONMMBAOT 40 MEeTK BOOON.

Ona npurotoBNeHUs pacTBOPOB C U3BECTHLIMU KOHLIEHTpaLUSIMU 3NeMeHTOB AonyckaeTcs UCNONb30-
BaTb OKCUAbI UM CONK CTabUNBLHOMO COCTaBa, a TakKe rocyJapcTBEHHbIE CTaHAapTHLIE 0OpasLbl pacTBOPOB
MeTannos.

PacTBOpPbI MU3BECTHLIX KOHLEHTPaUWUN 3NTEMEHTOB XPaHAT B NONMSTUNEHOBOW Nocyae.
6.3 NoaroTtoBKa K aHanu3y

6.3.1 lpurotToBneHue rpagynpoBOYHbLIX PpacTBOPOB

Ona npurotoBneHsa rpagynpoBOYHLIX pacTBOpoB 1—11, pekoMeHayeMbI COCTaB KOTOPLIX NpUBeJeH B
Tabnuue 3, B MepHble Konbbl BMecTUMocTbio 100 cM® Kaxkaas oTéupaloT pacyeTHble 06beMbl PacTBOPOB C
N3BECTHOW KOHLUEHTpaLUUen 3aNeMeHTOB 1 A0NUBAOT A0 MeTKU BoAOW. [1prn HEOBX0AUMOCTU BHOCAT NOMNpPaBKA
Ha MACCOBYHO OO0 3NEMEHTOB B KObanbTe, UCNOMb30BAHHOM ANA MPUroTOBNEHUA €ro pacTeopa.

Tabnwua 3— CocTaB rpagynpoBOYHbIX PAaCTBOPOB
B munnurpammax Ha Kybudeckmun geummeTp

MaccoBas KOHUEHTPAaUMSA SNEMEHTA B rpaaynpoOBOUHHbIX pacTBOpax
ONEMEHT

1 2 3 4 3 0 7/ 8 9 10 11
ATOMUHNI — 1 5 25 50 — 0,1 0,5 5 50 100
Keneso — O 10 50 100 — 0,2 1 10 100 200
Kagmuu — 0.2 0.4 1 5 — 1 1 1 1 1
KpemMHuin — 1 5 10 20 — 0.25 0,5 2.5 25 50
Mardui — 0.5 1 5 10 — 0.05 0,25 2.5 5 10
MapraHeu, — 1 5 25 50 — 0,1 0,5 5 50 100
Meab — 1 5 25 50 — 0,1 0,5 5 50 100
Hukenb — 5 10 50 100 — 0,2 1 10 100 200
docop — 0,4 0,8 2 10 — 2 2 2 2 2
LInHK — 0,2 0,4 1 5 — 1 1 1 1 1

MaccoBas KoHLeHTpaLuna kobanbTa B rpagynpoBoYHbIX pacTBopax 1—>5 coctasnsaeT 50 r/ams, B rpagyu-
PDOBOYHBIX pacTBopax 6—11 — 10 r/gm3.

6.3.2 lNpurotoBneHue pacTBOopoB Npoo6

Hasecky npobbl Maccoit 5,000 r nomeLaT B cTakaH BMecTUMOocTbio 250 unu 400 cm3, pacTBopsioT B
100 cm3 cMmecu KucnoT, AobaBnsst cMecb HeBOMbLMMK NOPLUUSIMU, BbiNnapuawT 4o obbema oT 25 go 30 cm3,
nepeBoasaT B MEPHYIO Konby BMecTumocThbio 100 cm3 1 gonusaoT A0 MeTKU BoAo. MonydeHHbIA NepBUYHbIN
PACTBOP UCNONBL3YIOT A4 onpeaeneHna kKagMmua, LHka 1 dpocdoopa.

B MmepHyto konby BmecTumocTbio 100 cm3 oTbupatoT 20 cM3 nepBnYHOro pactTeopa v AonMBaloT 40 METKU
BOAOW. PacTBOp UCNONbL3YIOT ANg onpegeneHns HUKenNs, Xenesa, Mmegn, MapraHua, KpeMHua, antoMuHUa U
MarHus.

6.4 lNpoBeaeHUe aHanu3a

[ToAroTOBKY CNEeKTpoMeTpa K BbIMOMHEHUIO U3MEPEHUI MPOBOAST B COOTBETCTBUN C MHCTPYKLIMEN MO 3KC-
nayaTtaunm n obcnyXnMBaHuto cnekTpomMeTpa.

MHCTpyMeHTanbHble NapaMeTpbl CNEKTPOMETpa U pacxod aproHa yctaHaBnmMBaroT B nNpeaenax, obecne-
YMBaKOLWMX MaKCUMarbHy0 YyBCTBUTENbHOCTb onpeaeneHns MacCcoBbIX A0NEeN 3N1eMeHTOB.

PekomeHayeMbie ANnHbI BOMTH aHaNnMTUYECKUX NIMHUIA 1 Anana3oHbl onpeaensieMblX MacCcoBbIX 40NEN
3NeMeHTOB NpuBeaeHbl B Tabnuue 4. 3 npuBeaeHHLIX NTMHUA BbIDUpAaOT onTUManbHble B 3aBUCUMOCTU OT
MaCCOBbIX 40NIEN 3NeMeHTOB B Npobax, TMna cnekTrpomMeTpa, BO3MOXHOCTEN pa3MeLLeHUSA BhIXOAHbIX LWenewn
Ha KapeTkax Nnpndopa n gpyrux KOHKPETHbLIX YCIOBUA aHanmMaa.
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Tabnwuua 4 — PekomeHayemble ANMHbI BONH aHANMMTUYECKUX NIMHUW U Anana3oHbl onpeaensieMblX MacCoOBbIX A40NEN
3MEMEHTOB

y ) [lnana3soH onpegensiemMbiX MAcCOBbIX
OI‘Ipe,ElEJ'IFIEMbIM JIEMEHT ,D,J'IMHB BOJIHblI aHAJTUTUHESCKOWU JIMHWKA, HM ,ElOJ'IEEﬁ cyﬂ
ANIOMUHNA 309,27 0,0005—0.,3
394 40 0,0005—0,3
396,15 0,0005—0,3
Keneso 259 94 0,001—1,0
238,20 0,001—1,0
234.35 0,002—1,0
Kagmun 226,50 0,0002—0,005
214 .44 0,0004—0,005
KpeMHuu 251,61 0,001—0,3
Marnun 279,55 0,0005—0,01
280,27 0,0005—0,01
MapraHeu 257,01 0,0002—0,3
259 37 0,0002—0,3
293,31 0,0002—0,3
Menab 324,75 0,0005—0,3
224,70 0,001—0,3
Hukenb 216,50 0,001—1.0
227,02 0,001—1,0
351,50 0,001—1,0
352,45 0,001—1,0
docdop 178,29 0,001—0,01
213,62 0,001—0,01
214 .91 0,001—0,01
LInHK 206,20 0,0005—0,01

[onyckaeTca Mcnonb3oBaTh ApyrvMe aHanuTUYeckue NMHUKU, ecniv OHKM obecnedymBatoT onpeaerieHune
MacCOBbIX A0Nen 31IeMeHTOB B TpebyemMoM gmnanasoHe ¢ HeonpeaeneHHOCTbIo, He NpeBbillaoLWen yCTaHOB-
NTEHHYI0 HACTOALWMM CTaHOapTOM.

[Tpn paboTe Ha MOHOXpOoOMAaTOopPe NPOBEPAIOT NONOXEHNE aHANUTUYECKNX NUHNA, NCTMIONb3YS rpagynpo-
BOYHbLIN pacTBOp 5 1nun 10.

[ paaynpoBOYHbIE 3aBUCMMOCTU AN KagMugd, LUMHKa U doocdpopa HaxodaT, UCNoNb3ysa rpagynpoBoYHble
pacTBopbl 1—95, a ANda HUKen4, XKenesa, MmapraHua, Mmeaun, MarHusa, antoMUHUA U KPpeMHUA — rpagyupoBOYHbIe
pacTBopbl 6—11.

[1na kaxxaoro rpagynpoBOYHOMO pacTeopa BhIMOMHAKT HE MeHee 5 uaMepeHU MHTEHCUMBHOCTEN aHamnu-
TUYECKNX NMUHUW onpegendaemMblX 31eMeHToB. [1o BblMMCNEeHHBIM cpeaHeapUdPMeTUYeCKUM 3HaYeHUAM UHTEH-
CUBHOCTEN onpedenstoT napamMeTpbl rpagynpoBOYHbIX FrpadKoB, KOTOPLIE BBOAAT B NaMAThL KOMMbIOTEpa Ha
cTaann co3gaHng aHanMTu4ecKkom nporpamMmmel.

[lepen Ha4Yanom namepeHnin n4yepes Kaxkable 2 4 padboTbl Npndopa NPOBOAST KOPPEKTUPOBKY rpagynpo-
BOUYHbLIX rpadoUKOB Mo ABYM rpaaynMpoBOYHBIM pactBopam —2usunn/ mn 1.

[na kaxpgoro pacteopa nNpobbl BbINOMHAKT TPU U3MEPEHUA MHTEHCUBHOCTEN aHaNUTUYECKUX NNHNN
onpeaensaemMblX 31eMeHTOB.

6.5 O6paboTkaun ochopMmneHue pe3ynbTaTtoB aHanusa

MaccoBble 4onun onpeaensieMblX 311eMeHTOB B Npobe 1 nx cpegHeapndmeTmyeckme 3Ha4eHNUA CHUTLIBA-
0T C 3KpaHa MOHUTOPAa U NEeHTHLI NeYaTatoLLero yCcTponcTBa.

YyeT mMacchl HaBecku, pasbaBneHnsa pacTBOPOB NPob 1M Apyrnx nepemMeHHbIX napameTpoB NPoBOAAT
aBTOMaTUYECKN Ha CTaanU BBEAEHUSA aHaIMTUYECKON NporpamMmbl B KOMMbHOTER.

[MpoBEpPKY NPMEeMIIEMOCTN Pe3ybTaTOB aHann3a B yCIIoBUSAX MOBTOPAEMOCTU NMPOBOAAT NyTEM CpaBHe-
HUSA pacXoXaeHns pe3ynbTaToB ABYX NapannenbHbliX onpeaeneHnia ¢ npeaenomMm NoBTOPAEMOCTN r, NpUBeaeH-
HbIM B Tabnuue 5. PeaynbTaTthl napannenbHbiX onpeaeneHnin NpyusHatoT npueMieMbiMyA 1 MO HUM BbIYUCIAIOT
pe3ynbTaT aHann3a Kak cpegHeapudmeTyeckoe sHa4YeHe pe3ybTaToB naparnsenbHbiX onpeaeieHni, ecnm
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BbinonHaetcaycnosne X, — X .. <r,r=2,77 - ¢, ANAYypOBHA BepoATHOCTM 95 %,rae o, — cpeaHeKkBaapa-
TN4yeckoe OTKIIoHeHWe pe3ynbTaToB NapannesibHbIX onpeaeneHni, noslydeHHbIX B YCITOBUAX NOBTOPAEMOCTMW.

[1pn pacxoxaeHuUM pesynbTaToB ABYX NapannefbHblX onpeaeneHun bonee gonyckaemoro npegena
NOBTOPAEMOCTWN aHann3 NOBTOPAOT, NOMNY4MB eLle ABa pe3ybTaTa napannefbHblX onpegeneHni. Ecnun npu
3TOM AnanasoH (Xhax — Xmin ) PE3YNbTaToB YeThbipex onpeaeneHnin paseH Uin MeHblle No 3Ha4eHNIo KPUT K-
Yyeckoro AnanasoHa CRg g5 (4) ANA YPOBHSA BEPOATHOCTM 99 Y% Npu n = 4, TO B Ka4eCTBe OKOHYaTENIbHOro
pesynbTata [OOJ/DKHO UKCUPOBaTbCA cpeaHeapudmMeTnyeckoe 3HadeHne pe3ynbTaToB  4YeTblipex
onpeneneHun.

3HavyeHune Kputudeckoro ananasoHa CRy g5 (4) AnAYeTbipex napanneneHelX onpeaeneHnuin paccynTbiBa-
0T no gopmyne CRy g5 (4) =3,6- o,, rAe o, — cpedHekBaapaTuyeckoe OTKNOHeHWe pe3ynbTaToB napall-
NnenbHbIX onpeaeneHnn, NoNny4YeHHbIX B yCITOBUAX MOBTOPAEMOCTH.

Ecnn gnanasoH YeTbipex nsmepeHni bosblie KpUTUYeCcKoro ananasoHa anda n = 4, To noctynawT cneay-
FOLLIIM 0Dpa3oM: BbIACHAIOT NPUYUHBI MPEBbILLEHNA KPUTUYECKOro AnanasoHa 1 NoBTOPAOT aHanus Ha npobax,
nonyYeHHbIX Npy NOBTOpHOM NpobooTbope. [lonyckaeTca B Ka4ecTBe OKOHYaTelbHOro pesynbtarta (PUKCUPO-
BaTb MeanaHy pe3ynbTaToB YeTbipeXx onpeaeneHnn

X=med{X;+Xo+ Xg+ Xy} =med {X .+t Xo+ Xg+ X . }=

Min

Xo + X1 | (2)
2

PesynbTart aHanusa B AOKYMeHTax, npegycMaTpuBaroLLnMX ero UCNonHeHue, npeactasndaoT B Buae X nnu
seuae X z U(X A)npuk =2 (P = 0,95). Bcny4yae npeacrtaBneHunsa pesynbtata aHanunsa s Buae X ykasbiatoT
CCbINTKY Ha OKYMEHT, yCTaHaBMBaoLWMn 3Ha4YeHne pacluMpeHHon HeonpeaeneHHoCTU (rpaHiLbl NorpeLlHoc-
TW) pe3ynbTaToB aHanusa.

3HavyeHUd paclunMpeHHoOW HeonpeaeneHHOCTU pe3ynbTaToB aHanmsa U npueedeHsl B Tadbnuue 5.

6.6 KOHTpoONnb TOMHOCTU aHanNu3a

KOHTpONb TOUHOCTU aHanusa ocywecTBNAT B cooTBeTCTBUM C T OCT NCO 5725-1,TOCT NCO 5725-2,
[OCTINCO5725-4, TOCT NCO 5725-6 He pexxe oaHoro pasa B kBaptan. [lepnoanyHOCTb onepaTUBHOMO KOH-
TPONS TOMHOCTW aHaNM3a, a Takke npoueaypbl KOHTPONS CTAbUNMbHOCTU Pe3ynbTaToOB aHanmaa, pernaMmeHTu-
DYIOT B AOKYMeHTax nabopaTtopun. B KayecTBe HOpMaTUBA NMPU KOHTPOME TOYHOCTU UCNONb3YIOT 3HaYeHUS
paclmMpeHHon HeonpeaeneHHOCTU MeToaa aHanusa U no pekomeHgauuam [11], npuBeaeHHbIe B Tabnuue 5.

HopmMaTuBbl KOHTPONA NMPELU3NOHHOCTU — npeaen NoBTOPSEMOCTU U Npeaen BOCMPOU3BOAUMOCTA
OBYX pe3ynbTaToOB N HOPMATUB KOHTPOMA TOYHOCTU (paclUMpPEeHHON HeonpeaeneHHOCTU) — npuBeaeHbl B Tab-
nuue 5.

Tabnwua 5 — Hopmatnebl KOHTPONSA NPEUN3NOHHOCTU (NOBTOPSAEMOCTU U BOCNPOU3BOAUMOCTHU ) U HOPMATUB KOHTPO-
NS TOYHOCTU — paclUMPEHHas HeonpeaeneHHOCTb NPu A0BEPUTENBbHON BepossTHOCTU P = 0,95
B npoueHTax

Onpenensiemsli lpenen [lpenen PaclunpeHHas
SANEMEHT Maccosas aons NOBTOPAEMOCTHU BOCMNPOU3BOAUMOCTU R HeonpeaeneHHocTb U (kK = 2)

ANMOMUHUN 0,00050 0,00023 0,00028 0,00020
0,0010 0,0005 0,00006 0,0004
0,0020 0,0007 0,0009 0,0006
0,0050 0,0015 0,0019 0,0014
0,010 0,003 0,004 0,003
0,020 0,005 0,006 0,004
0,050 0,012 0,015 0,011
0,100 0,022 0,028 0,020
0,30 0,06 0,09 0,07

yKeneso 0,0010 0,0004 0,0005 0,0004
0,0030 0,0009 0,0012 0,0008
0,0050 0,0015 0,0019 0,0014
0,010 0,003 0,004 0,003
0,030 0,007 0,009 0,006
0,100 0,020 0,028 0,020
0,20 0,04 0,06 0,05
0,50 0,10 0,14 0,10
1,00 0,20 0,28 0,20
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B npoueHTax

Onpepensaembin
SNEeMeHT

MaccoBasa gons

[Tpenen
NOBTOPAEMOCTU 1

BOCMNPOU3BOANMOCTU R

[lpepnen

PacliunpeHHas
HeonpeaeneHHocTe U (k = 2)

Kaamunn 0,00020 0,00008 0,00010 0,00007
0,00030 0,00017 0,00020 0,00014
0,00050 0,00026 0,00030 0,00021
0,0010 0,0004 0,0005 0,0004
0,0020 0,0006 0,0007 0,0005
0,0050 0,0014 0,0017 0,0012
KpeMHuiA 0,00050 0,00025 0,00030 0,00021
0,0010 0,0006 0,0007 0,0005
0,0050 0,0015 0,0019 0,0014
0,010 0,003 0,004 0,003
0,030 0,007 0,009 0,006
0,050 0,011 0,014 0,010
0,100 0,024 0,030 0,021
0,30 0,07 0,09 0,06
Marnmnm 0,0005 0,0004 0,0005 0,0004
0,0010 0,0007 0,0009 0,0006
0,0050 0,0015 0,0019 0,0014
0,0100 0,0028 0,0030 0,0021
MapraHeu 0,00020 0,00007 0,00010 0,00007
0,00050 0,00016 0,00020 0,00014
0,0010 0,0003 0,0004 0,0003
0,0050 0,0009 0,0011 0,0008
0,0100 0,0019 0,0024 0,0017
0,030 0,004 0,005 0,004
0,050 0,006 0,007 0,005
0,100 0,012 0,018 0,013
0,30 0,04 0.06 0,04
Meab 0,00050 0,00019 0,00026 0,00020
0,0010 0,0003 0,0004 0,0003
0,0020 0,0006 0,0007 0,0005
0,0050 0,0015 0,0019 0,0015
0,0100 0,0020 0,0028 0,0020
0,020 0,004 0,005 0,004
0,030 0,006 0,007 0,005
0,050 0,008 0,010 0,007
0,100 0,018 0,026 0,020
0,30 0,04 0,05 0,04
Hukene 0,0010 0,0003 0,0004 0,0003
0,0050 0,0009 0,0011 0,0008
0,0100 0,0019 0,0024 0,0017
0,050 0,006 0,007 0,005
0,100 0,011 0,018 0,012
0,30 0,03 0,04 0,03
0,50 0,05 0,07 0,05
1,00 0,10 0,14 0,10
docop 0,0010 0,0004 0,0005 0,0004
0,0020 0,0008 0,0010 0,0007
0,0030 0,0011 0,0014 0,0010
0,0050 0,0015 0,0018 0,0013
0,010 0,003 0,004 0,003

17



[OCT 8776—2010

OkonyaHue mabrnuup!

9)

B npoueHTax

Onpenensemein

Maccosasa nons

[lpenen

[lpenen

PacwmnpeHHas

SNeMeHT NOBTOPAEMOCTHU BOCNPOU3BOAUMOCTU R HeonpeneneHHocTh U (kK = 2)
LnHK 0,00050 0,00026 0,00030 0,00021
0,0010 0,0004 0,0005 0,0004
0,0020 0,0006 0,0009 0,0006
0,0030 0,0008 0,0010 0,0007
0,0050 0,0012 0,0014 0,0011
0,0100 0,0024 0,0030 0,0021

[na npoMeXXyTo4vHbIX 3Ha4YeHUN MaCCOBLIX 40Nen 3N1eMeHTOB pacyeT 3HadeHun r, R n U npoBoasaT MeTo-
OO0M NNMHENHOW MHTEePNOoNSALnN.
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[MpnnoxeHve A
(pexomeHayemoe)

MeToauka npuroToBrieHMA CTaHA4AaPTHLIX 06pa3LoB ANA rpagynpoBKU

CTtaHgapTHble 0bpasubl AN rpagynpoBKu NPeacTaBnsaioT cobon namenbyYeHHbIN OKCua kobanbTa ¢ BBEAEHHbLIMU
nobaskamu onpegensemolxX anemeHToB. CocTaB cTaHAapTHLIX 06pa3uoB paspabaTbiBaloT € y4eTOM MACCOBbIX JONEN ar1e-
MEHTOB B aHanuanpyemblX npoaykrax. MeTponormyeckne xapakTepucTukn cTaHgapTHbIX 0OpasuoB yCTaHABNMBAKOT B
cooTBeTcTBUM c TpeboBaHnsasmm [ OCT 8.315. CtaHgapTHble 06pasubl MOryT MPUMEHATLCH B KAYeCTBE 0Dpa3uLoB gns rpagy-
MPOBKU NPU COOTHOLLEHUN NOTPELLHOCTU aTTECTOBAHHOIO 3HA4YeHUs1 CTaHAAPTHLIX 00Pa3uoOB N NOrPELHOCTU MEeTOAUKU
BbIMONMHEHUA namepeHun He bonee 1:3.

A1 Cpencrtea namepeHnn, BCnomoratenbHble YCTPONCTBA, MaTepuanbl, PeakTUBbl, PAaCTBOPbLI

Becbl nabopaTtopHblie cneunanbHOro N BbICOKOro Knacca touHoctu ntodboro tmnano FOCT 24104.
[Teyb mydhenbHas Nobdoro Tmna ¢ TepmMoperynaTopom, obecnevmBarowasn HarpesaHue go remnepatypol 850 °C.
CTynka c nectmkom aratoBasi Ui silUMOBas.
Yawwn BeinaputenbHble 3 kBapueporo crteknano [ OCT 19908 nnun cteknoyrnepoga no [7].
Crmpt sTMNOBbLIN pekTUdhUKoBaHHbIM TexHudyecknn no [OCT 18300 wvnun cnupTt 3TUNOBLIN TEXHUYECKUN 1O
[[OCT 17299, 4oNONHUTENBHO OHYULLEHHBIV NEPETOHKOW UITN MHBIM CMIOCODOM.
KucnotaazotHasg oc. 4. nofOCT 11125umnn x4.noOCT 4461, nnny.a.a.nol OCT 4461, oonoONHUTENbHO OUUNLLEH-
Has NePEeroHKOW NN MHbIM cnocodbom n pasdasnenHas 1:1umn 1:2.
Kucnota cepHasa no FOCT 4204, pasbasneHHas 1:2.
Kucnota consgHas no [ OCT 3118, paszbasnennHas 1:10.
{ncnotasuHHas no [ OCT 5817.
lopowok antommHneBbinno [ OCT 5494
Bucmytno I OCT 10928.
"lopowok xeneaubin mapku [MXKB-1 no TOCT 9849 nnu xeneso kapboHmnnbHoe, 0c.u., no [12].
{agmmnno [ OCT 1467 nnn T OCT 223860.
Kanbuum yrnekucneim no [ OCT 4530.
KobanbT mapkn KO no FOCT 123 ¢ ycTaHOBMEHHBIMU MAaCCOBbLIMU A0ONAMN ONpeaensieMbIX 3N1EMEHTOB.
{pemuuu (IV)okengno FOCT 9428, namenbyeHHbIN U NPOCESHHBIM Yepe3 CUTO ¢ pasmepom sueek 0,074 mm, unn tet-
PA3TUNOBLIN 3PUP KPEMHUEBOU KUCNOTLI, PACTBOP B 3TUIMOBOM CINMUPTE.
Marnnmn nepemniHbin no [ OCT 804.
Mapraneuy no [ OCT 6008.
Meab no [ OCT 859.
Mbiwbsk no [14].
[Topowok HuKeneBbin KapboHUnbHbIM NO OCT 9722.
Onosono [ OCT 860 nnmn nopoLloK onoea.
CBuHeu no [ OCT 3778 unn [ OCT 22861.
CeneHno [ OCT 10298.
Cypbmano [ OCT 1089.
docapop kpacHbe no [ OCT 8655 nnn kanun pocpopHokucrbiv no [ OCT 4198, BbICyWEHHBIM NPKU TEMNeEpaType
(105 + 2) °C B TeveHune 1 u.
Lnnk no [ OCT 3640.
Xpomno [ OCT 5905.
Bopa auctunnupoBanHas no [ OCT 6709, 4ONONHUTENBHO OYULLEHHAA NEPETOHKON UITN UHBIM CIIOCOBOM.
[nsa npurotoBneHus pacTtBOPOB BBOOAMMbBIX 3MNEMEHTOB AOMNYCKAETCH UCMONMb30BaTh OKCUAbI UINMU a30THOKUCTIbIE
conu ctabnnbHOro COCTaBa, a TakXe rocyaapCTBEHHbIE CTAHAAPTHLIE 0bpa3ubl pacTBOPOB MOHOB METArSOB.

A.2 N3roToBneHve maTepvana ctTaHgapTHbIX 00pa3LUoB

[Tepen npurotToBneHnem pactBopa OCHOBbI KATOAHbIE NNACTUHbI KoBanbTa NnpeaBapuTenbHO o0bpabaTbiBalOT COMS-
HOW KNCNOTOW, pazbasneHHon 1:10, npoMbIBalOT BOAOW, 3aTEM 3TUMOBbLIM CIMPTOM M OCYLLAKT PUNbTPOBaNbHON Bymaron.
Haeecky kobanbTa pac4eTHOW MacChl PacTBOPSIIOT NPU HArpeBaHMM B a30THOM kKncnote, paszbasneHHon 1:1.
HaBeckn pacyeTHOM MacCbl HUKENEBOIO MOPOLLKA, Xernes3a, Mmean, MmarHusi, mapradua, antoMMHUEBOro NopoLLKa,
LMHKA, CBMHLUA, BUCMYTA, KagmMmusa n hocdopa pacTBOPSIOT NPU HAarpeBaHum B a30THOW KUCNoTe, pasbdbasnenHHon 1:1.

[Tpn ncnonb3oBaHMn POCHOPHOKUCTIONO Kanus 4ns BBegeHus pocoopa ero pacteopsoT B Boge. CypbMy pacTBOpSi-
10T B MPUCYTCTBUN BUHHOW KUCIOTbI MPU COOTHOLWEHUN MACChl CYPbMbl U BUHHOW KNCINOThI 1:5. MbIWBbAK M CEneH pacTBOPAIOT
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B ropsivyen a3oTHOW KNCNOTE. YIMEKNCIbIN KanbUWW PacTBOPSAIOT B a30THOM Kncnote 1:1. Xpom pacTBOPSIOT B CONAHOWN KUC-
norte, pasbasneHHon 1:1, ¢ nocneayrowen MHOrTOKPaTHOW OTITOHKOW MOHA XIopa ropsiien asoTHOM KMCNoTon. Pacteopsl
oxnaxpatroT, NepeBoasaAT B MEPHbIE KOMNMObl U AONMUBAIOT A0 METKU a30THOW KUCMOTON, pasdbasneHHoun 1:2.

OnoBO pacTBOPAOT B CEPHON KUCIOTE, pacTBOP NEPEBOAAT B MEPHYIO KOMNBY 1 AONMBAIOT 40 METKU CEPHON KUCTTO-
TOW, pasbasneHHon 1:2.

[TopowoK onoBa pacTBOPSAOT B a30THOW KUcnoTe, pasbdbasneHHon 1:2, Ha neassHon baHe npu nepemelimBaHumn. Pac-
TBOP UCMONb3YIOT B TeYeHne 1 4.

PacuyeTHblie 06beMbl pACTBOPOB C U3BECTHBLIM COAEPXaHUEM 3NEeMEHTOB BBOAAT B pacTBOp KobanbTa.

KpeMHUN BBOOSAT B BUAE BOAHOW B3BECU OKCUAa KPEMHUSA UMW pacTBOPA TETPAITUITOBOIO 3dunpa Kpe MHUEBOWU KNCIO-
Thbl B 3TUITOBOM CINUPTE.

[Tony4yeHHble pacTBOPbLI BbIMapuUBaT A0 CYXMX CONEn U npokanueBalwT B MydenbHOU Nedn rnpu temMneparype
(815 + 25) °C. NpokaneHHy CMeCb OKCUAO0B OXNa)XJaroT, U3MENbYALOT A0 NOSNYYEHUS MOPOLLKA B CTYINKE UK APYIMM METO-
OOM, NCKITIoYaLWmMM 3arpssHeHne matepuana ctaHgapTHbiX obpasuoB. MaTtepmnan nepemMeLwmnBatoT U NCNONb3yT AN
onpeaeneHns MeETPONOrM4YEeCKUX XapakTEPUCTUK.

[na yctaHOBNEHUN aTTECTOBAHHbIX 3HAYEHMN CTAHOAPTHLIX 0Opa3u 0B UCMONb3YIOT METOAUKY aTTecTaynm, OCHO-
BAHHYIO HA pacyYeTHO-3KCNePUMEHTANBHOW Npoueaype NpuroToBIEHNUS.

MaTepuan ctTaHgapTHbIX 00pa3yoB XpPaHAT B NNOTHO 3aKPbITbIX BaHKax nnum Blokcax B yCIOBUSIX, NCKNOYAaKLWMX ero
3arpsA3HEHNE N YBNaXXHEHWE.
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[MpunoxeHve b
(pekomeHayemoe)

[Mopaaok npoBepKU NPUrogHOCTU pe3ynbTaToOB U3MEPEeHU UHTEHCUBHOCTU aHaNUTUYeCKUX NUHUNA
npu BbIYUCNEHUN pe3ynbTaTa eAUHUYHbLIX onpeaeneHui

[1o Tpem 3Ha4YeHUsAM Pa3HOCTEN NOYEPHEHUN (UITU MIHTEHCUBHOCTEN ) aHANUTUYECKUX CNEKTPAalbHbIX MMHUNA HAXoaAT
MaCCOBblI€e 40NN onpeaensaeMbIX 3NeMEHTOB MO rpagynpoBoOYHOMY rpauky. [1purogHbIMmn CHNTAKOTCA TPU U3MEPEHUS, A5
KOTOPbIX BINOINHAETCH YCITOBUE

Crnax = Cimin < -+ Cop, (5.1)

m

rae C C

max’ ~min Y Ccp — 3HAYHEHUH MaCCOBbIX ,EI,OJ'IEﬁ oripeaendemoro alieMmeHTtTa, COOTBeTCTBYyKOLLNE Ham6onbmemy, HaW-

MEHBbLLEMY N CPpEeAHEMY U3 TPEX 3HAYEHUN PA3HOCTU NOYEPHEHUWN (UITM MIHTEHCUBHOCTW);

d , — OTHOCUTEeIbHOE 3Ha4YeHne Aonyckaemoro pacxoxgeHmsamexgy C . nC ., pekomeHayemMoe 3Ha-
YeHWe KOTOPOro Ans antoMmMHUA, BUCMYTa, KAaMUA, KanbUWs, KPEMHUA, MEON, MblLLbSKa, MarHus,
ceneHa d = 0,50, ans ocTanbHbIX anemeHToB d, = 0,33.

Ecnunato YCIOBUE HE BBINOJTHAETCAHA, 40NYCKaeTCH UCKITHIOYNTD Pe3yiibTar, Hanbonee yﬂ,aJ'IEHHbIF’I OT cpeaHero 3Ha4ve-
HUsA. OcTaBWMECH ABa NaMepeHnsd CHUTAKTCH NMpnrogaHbiMn, eCriv BelNOoINHAETCH YCITOBUE

Crnax = Crmin < 0,84 d,- C__, (5.2)

m

rae C C

max: “min Y Ccp — 3HaAY4YEeHWNA MaACCOBbIX ,EI,OJ'IEI;I oripeaendemoro alieMmeHTtTa, COOTBeTCTBYKOLWLNE HaM60nbmemy, HaW-

MEHbLLUEMY U CPEeAHEMY U3 ABYX OCTABLLUNXCH 3HAYEHUN PA3HOCTU NOYEPHEHUIN (MITM MHTEHCUBHOC-
™). Ecnun 3T0 ycnoBue He BbINONHAETCS, TO NPOBOAAT aHANU3 AONONMHUTENBHbLIX TABNEeTOK TO Xe
NpoObLI A0 NONy4YeHUs pe3ynbTatos, yaoBneTeopstowmx yenosusam (b.1) nnun (b.2).

21



[OCT 8776—2010

[1]
[2]

[3] TTOT PM-016—2001
P 153-34.0-03. 150—00

[4] CaHuTapHblie npaBuna
N HOPMBb

CanllnH 2.1.7.1322—03

[5] CaHuTapHbIE HOPMBI
1 npaBuna

CHuIM 2.09.04—87
[6]

7] TY 1916-027-2708846—2001*

10] TY 6-43-00205133-54—957

11] PekomeHpauum
NO MEXIrocyaapCTBEHHOW

cTaHgapTu3auun
PMI43—2001
12] TY 6-09-05808009-262—92*

13] TY 6-18-161—382"
14] TY 113-12-112—89~

* [1encTByoT Ha TEPPUTOPUN
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budnuorpadua

[TpaBuna yctponctea anekTpoyctaHoBok (1Y), yrBepxaeHHbie MuHTOnaHepro PO,
1999, 7-e n3ana.

[lpaBuna TEXHUYECKOW 3KCMnyartauum 3NeKTPOYCTAHOBOK MNOTPebutenen, yTBep-
X aeHHble npukazom Ne 6 MuHanepro P® o1 13.01.2003

MexoTpacneBble npasuna no oxpade (npaemna 6e3onacHoOCTU) Npu 3KcnnyaTauum
3NEKTPOYCTAHOBOK, yTBEp)XAeHHble npukaiom MwunHanepro PP ot 27.12.2000 .

Ne 163 n NoctaHoenennem MuHtpyga PP ot 05.01.2001 r. Ne 3 (C uameHeHnem oT
18.02.2003r.)

[‘MrmeHndeckune TpeboBaHUSA K pa3MeLLeHno M 06e3BpeXMBaHnIo OTXO40B MPOU3BOJ-

CTBa U NoTpebneHnsi, ytBepxaeHuble [NaBHbIM [OCyaapCTBEHHBIM CAHUTAPHbLIM
Bpavom PP 30 anpens 2003r.

AQMUHUCTPaTUBHbIE M ObITOBbIE 3aHUSA

TunoBble oOTpacneBble HOPMbl BecnnaTtHOM Bblgadn paboTHUKaM crneumanbHOW
ogexabl, cneynanbHOW 0OYBU U APYIMX CPEACTB MHAMBUAYAITBHOW 3aLlUUTbI, YTBEP-
xaeHHble [NocTaHoBneHnem MuHtpyaa P® o116.12.1997r1. Ne 63 (C MBMEHEHNAMM OT
17.12.2001 . nor26.04. 2004 r.)

Creknoyrnepog CY-2000

8] TY 3497-001-51046676—2003* CrepxXHu n3rpadpurta, knacc E,F,R
9] TY 1915-006-11250473—2000™ [ padhmTtoBble anekTpoabl, mapka EC-2, EC-12

doTonnactnHkm cnektporpadgudeckue [1PC-01, NNPC-02, [NPC-03

[[ocypapcTBeHHass cucrtema obecneyveHuss eauHcTBa U3MepeHun. [lpumeHeHune
«PykoBoacTBa no BbipaXXeHuto HeonpegeneHHOCTU N3MEPEHNINY

>Keneso kapboHunbHoOE, 0C. 4. 13-2, 0C.4. 6-2

HaTpun Kpe MHEKUCIbIV BOAHLIW (METACUITUKAT)
MbIWbAK METANNINYECKUN ANA NONYNPOBOAHNKOBbIX COeQNHEHUN, OC. .

Poccunckon @eagepauum.
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YOK 669.5543.42:006.354 MKC 77.040.40 B59 OKCTY 1732

KntoueBble crnoBa: kobanbT, cnekTpanbHbli aHanus, cpeactsa MU3MepeHuin, peakTus, pacTBop, Npoba, pesynb-
TaT, onpeaensemMblii 3NeMeHT, KOHTPOSIb TOYHOCTU, Npeaen NoBTOPAEMOCTU, nNpeaen BOCNpPOU3BOANMOCTH,
paclinpeHHas HeonpeaeneHHOCTb
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