EJd3- Q0 i

MEXXIOCYOAPCTBEHHbIN COBET MO CTAHOAAPTU3ALNN, METPONOI W U CEPTUDVKALIN

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
ME)KFOCYLI,APCTBEHHI:IVI roct
31382 _
CTAHOAPT
2009

ME[b

MeToabl aHaIM3a

N3paHne opuunanbHoe

CrKwapTmHhopmn
2010


https://www.mosexp.ru/ekspertiza/promyshlennaya_bezopasnost

FOCT 31382 — 2009

MNpepgucnosue
Llenn, oCHOBHbIE MPVHLMMbLI 1 OCHOBHOW NOPSAA0K MPOBEAEHMS PaboT N0 MEXrocyAapCTBEHHOM cTaHAapTu-
3aumm yctaHosneHol FOCT 1.0 — 92 «MexrocygapcTBeHHasa cuctema ctaHgaptusaunm. OCHOBHbIE NONOXEHUA»
nIrOCT 1.2 — 97 «MexrocyfapcTBeHHasn cuctema ctaHgaptmsaumm. CtaHaapTbl MEXIOCYAapCTBEHHbIE, NpaBu-
na v pekoMeHAaLum no MexrocyjapCcTBeHHON cTaHAapTu3aumn. Nopagok paspaboTku, MPUHATUS, MPUMEHEHUS,
0GHOB/EHUSA U OTMEHbI»
CsefieHus 0 cTaHfapTe

1 PA3BPABOTAH TexHu4yeckum KOMUTETOM No cTaHgapTu3aumm TK 368 «Meab»

2 BHECEH TexHu4yeckum cekpetapvaTtomM MexrocysapcTBeHHOro coBeta no craHgaptusaumm, MeTposiornm
1 cepTudmKaumm

3MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3aLm, METPOAOTrMKN 1 cepTudankaLumn (NPoToKon
N° 35 ot 11 ntoHa 2009 r.)

3a npuHATME cTaHaapTa NPorosIoCoBasIn:

KpaTKoe HaunmeHoBaHue CTpaHbl KOA CTpaHbl COKpaLL[EHHOe HaunmeHOoBaHune
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 HaluMOHaNbHOrO opraHa Mo cTtaHgapTu3auumn
AzepbalifxaH AZ AscTaHpapT
Benapycb BY lFocctaHgapT Pecny6nukn Benapycb
KasaxcTtaH Kz locctaHgapt Pecny6nvku KasaxctaH
Kblprbi3ctaH KG KbipreiactaHgapT
Mongosa MD Monposa-CraHgapTt
Poccuiickaa ®epepauus RU depgepanbHoe areHTCTBO N0 TEXHUYECKOMY PBry/MpoBa-
HUIO 1 MeTposnornm
TagxukucTtaH TJ TagxukctaHgapT
Y36ekuctaH uz Y3ctaHgapt
YkpaunHa UA FocnoTpe6bcTaHgapT YkpauHbl

4 B HacToSILLEeM CTaHAapTe YyUYTeHbl OCHOBHbIE HOPMATVBHbIE NOMIOXEHNSA CNeAYIOLWNX MeXAYHapOAHbIX
CTaHAapToB:

- ICO 5956:1984 «Meab 1 MefHble cniasbl. OnpegeneHne cogepxaHus cypbMbl. CNekTpoMeTpryeckuii
mMeTop ¢ pogammHom Bx» (ISO 5956:1984 «Copper and copper alloys — Determination of antimony content —
Rhodamine B spectrometric method», NEQ);

- ICO 5959:1984 «Mefb 1 MefHble cnnasbl. OnpeaeneHune cogepxaHus BucMyTa. CnekTpoMeTpruyeckuii
MeTOZ, C NpUMeHeHneM anatungutuokapbamata» (ISO 5959:1984 «Copperand copper alloys — Determination of
bismuth content — Diethyldithiocarbamate spectrometric method». NEQ)

5 MNprkasom defepasibHOro areHTCTBa N0 TEXHUYECKOMY PErYIMPOBaHUI0 U MeTposiorum oT 10 ceHTA6pSA
2009 r. No 322-cT MmexrocygapcTBeHHbIi cTaHgapT FOCT 31382—2009 BBeAeH B AelicTBUE B KaUecTBe HaLWo-
HanbHOro ctaHgapTa Poccuiickoin ®epepauun ¢ 1anpens 2010 T.
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6 B3AMEH I'OCT 13938.1 — 78 — I'OCT 13938.10 — 78. I'OCT 13938.12 — 78. 13938.15— 88.
FOCT9717.1—82. TOCT 27981.0—88. TOCT 27981.3—88. TOCT 27981.4-38

WHdopmauys o BBeieHUV B flelicTBUE (MpekpalleHumn AeiicTBUsS) HacTosWw ero ctaHgapta ny6aukyeT-
csiBykasaTesie «HauyoHasbHble CTaH4apThi».

NHdpopmaums 06 n3MeHeHnsX K HacTosilemMy cTaHAapTy ny6aukyeTcs Bykasatene «HaunoHa bHble
CTaHAapTbl», a TEKCT W3MEHEHWI — B MH(OPMALMOHHLIX YKa3aTenax «HauuoHanbHble CTaH4apThbl».
B cnyyaB nepecmMoTpa uav OTMEHbI HACTOSILLEr0 cTaHjapTa CooTBeTCTBYylOWas vHpopmauus 6yaet
ony6/MkoBaHa B MHOPMAaLMOHHOM yKa3aTesie «HalunoHaibHble CTaHAapThl»

©CTtaHgapTuHdopm. 2010

B Poccuiickoii defepaumy HaCTOSLWLMI CTaHAAPT HE MOXET ObITb MOSIHOCTbLIO UM YACTUYHO BOCTPOU3BE-
[eH. TUPaXMPOBaH U pacnpocTpaHeH B kauecTBe ouuuanbHOro usgaHus 6e3 paspeluenus ®eaepasbHoro
areHTCcTBa Mo TEXHUYECKOMY PEry/IMPOBaHWI0 U METPOJIOTNN
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CopepxaHue
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Monpaska k FTOCT 31382—2009 Moab. MeToabl aHanusa

B kakom mecTe HaneuaraHo

Mopgpasaen 5.4. MepBbiii ab3al,  nNpu NJOTHOCTM ToKa OT 2 Ao 3 A/gM2

(NYC Ns4 2019r)

[0/MKHO BbITb

npu cune Toka ot 2 00 3 A

21



MonpasBka k FTOCT 31382—2009 Megb. MeToAbl aHanunsa

B kakom mecTe

MyHkT 7.6.2. Tabnuua 5. [pada
«[lnanasoH maccoBoii gonun docdopa.
%». nocnefHaa cTpoka

HaneuyataHo

Ot 0.005 go 0.006

(MYC No5 2020 1))

[onXHO 6bITh

Ot 0.005 po 0.06
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M E X TTOGCY4APC CTO BEHH®B I CTAHOAPT

ME[b
MeToAbl aHanunsa

Copper.
Methods of analysis

[ata BBegeHna — 2010—04—01

1 O6nacTb NpUMeEHeHNA

HacTtosawmii ctaHaapT pacnpocTpaHseTcst Ha meab no FOCT 859 nycTtaHaBMBaeT 06LUMe TpeboBaHUs K
MeTofam aHannsa/mamepeHuii Mmeau, TpeboBaHns 6e30MacHOCTM NpK NPOBEAEHUN aHAM3a'M3MEPEHUIA, METOAbI
BbINO/IHEHNS @aHaNN3a/M3MepeHNin MaccoBbIX JONel Meay 1 Npumeceli B Hell.

2 HopMaTuUBHbIE CChINKK

B HacToALem cTaHgapTe UCMosIb30BaHbl HOPMATUBHBIE CCbI/IKN Ha CNefyoLmMe MeXrocyjapCTBeHHbIe CTaH-
haprbl:

FOCT 8.315—97 N'ocyfapcTBeHHas cucteMa obecneyeHns equHCTBa namMepeHnii. CtaHaapTHble o6pasybl
cocTaBa VI CBOWCTB BELLEeCTB U MaTepunanoB. OCHOBHbIE NOMTOXEHUS

FOCT 12.0.004— 90 Cuctema cTaHfapToB 6e3onacHOCTV Tpyaa. OpraHusaums obyyeHust 6e3onacHoCcTn Tpyaa.
O6LWwue NonoxeHns

FOCT 12.1.004—91 Cuctema cTaHAapTOB 6e3onacHoOCTV Tpyaa. MNoxapHas 6e3onacHocTb. Obuine Tpebo-
BaHWA

FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHocTy Tpyga. O6Lme caHnTapHo-rurneHmyeckmne Tpebo-
BaHNS K BO34yXy pabouyeii 30HbI

FOCT 12.1.007—76 Cuctema cTaHgapToB 6e3onacHocTv Tpyga. BpegHble Bewectsa. Knaccudumkauymsa n
o6Lume TpeboBaHUA 6e30nacHOCTN

FOCT 12.1.010—76 Cuctema cTaHAapToB 6e3onacHocTn Tpyaa. B3apbiBo6esonacHocTb. Obwme Tpebosa-
HUA

FOCT 12.1.016— 79 CucTema cTaH4apToB 6e30nacHoCT Tpyaa. Bosayx paboueit 30Hbl. TpeboBaHms K
MeToAVKam U3MepeHnst KOHLEHTPaLW BpeAHbIX BELLECTB

FOCT 12.1.030—81 Cuctema ctaH4apToB 6€30MacHOCTM Tpyaa. DNeKTpo6e30nacHoCTb. 3alnTHoe 3a3eM-
NleHune. 3aHyneHne

FOCT 12.2.007.0—75 CucTtema cTaHgapToB 6e3onacHocTn Tpyga. 3genvs anektporexHuyeckue. O6Lme
TpeboBaHusA 6e3onacHoCTu

FOCT 12.4.009—83 Cucrtema ctaHgapToB 6€e30nacHoOCTU Tpyaa. MNoxapHasa TexHWKa ANS 3alnTbl 06bek-
ToB. OCHOBHbIE BUAbl. PasmelleHne n obenyxmsaHme

FOCT 12.4.021—75 Cuctema cTaHAapToB 6e3onacHOCTV Tpyaa. Cuctembl BEHTUNSALMOHHbIE. Ob6Lve Tpe-
60BaHVA

FOCT 61—75 PeaktuBbl. Knucnota ykcycHas. TexHuyeckue ycnoBsus

FOCT 83— 79 PeakTuBbl. HaTpuii yrnekucnblii. TexHMYeckme ycnoBums

FOCT 123—2008 KobanbT. TexHuyeckune ycnosus

FOCT 193—79 (MCO 431—81) CnnTkn MeaHble. TexHn4Yeckme ycnoBus

M3gaHue ouunansHoe
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FOCT 199—78 PeakTuBbl. HaTpuii yKCycHOKUCAbIA 3-BOAMbIi. TEXHUYECKME YCNOBUSA

FOCT 200—76 PeakTvBbl. HaTpwii hochopHOBATUCTOKUCBIA 1-BOAHbIN. TE€XHUYECKME YCI0BUSA

FOCT 334—73 bymara maclutabHo-koopAnHaTHas. TeXHUYeckue ycrnosus

OCT 546—2001 Katoabl MefHble. TexHuyeckue ycnosus

FOCT 804—93 MarHuii nepBrYHbIli B YyLLKax. TEXHUYECKME YCNOBUS

FOCT 849—2008 Huikenb NepBUYHbIA. TeXHUYECKMe YC/IoBUS

[OCT 859—2001 Megab. Mapku

FOCT 860—75 OnoBo. TexHNYeCcKue ycrioBus

[OCT 1089—82 CypbMa. TexHuyeckue ycnosumsa

FOCT 1277—75 PeakTtuBbl. Cepebpo a3oTHOKUcNoe. TexHnyeckue ycnosus

FOCT 1467—93 KagMuii. TexHu4eckune ycroBus

FOCT 1770—74 (N C01042—83. NCO 4788—80) Mocyna mepHast nabopartopHas cTeksiHHasA. LiuamHgpsl,
MEH3YpKU, KoN16bl, NPo6UpKK. ObLLMe TEXHUYECKME YCI0BUSA

FOCT 2062—77 PeaktuBbl. Kucnota 6pomncto-BogopoaHas. TexHu4eckre ycnoBus

FOCT 3117—78 PeaktuBbl. AMMOHW YKCYCHOKMCbI. TeXHNn4Yeckme ycnosus

[OCT 3118— 77 PeakTtuBbl. Kucnota consiHas. TexHuyeckue ycnosumsa

FOCT 3640—94 LIMHK. TexHu4eckue ycnosus

FOCT 3652—69 PeakTtuBbl. Kncnota iMMOHHas MoHormapar u 6e3sogHas. TexHuyeckme ycnosus

FOCT 3760—79 PeakTuBbl. AMMUaK BOAHbIN. TeXHUYECKNEe yCoBus

FOCT 3765— 78 PeakTuBbl. AMMOHMIA MONMGAEHOBOKUCbINA. TEXHUYECKME YCNOoBYSA

FOCT 3773—72 PeakTviBbl. AMMOHWIA XNTOPUCTbIA. TEXHUYECKNE YC/I0BUS

FOCT 3778—98 CsuHeL,. TexHunyeckue ycnosus

FOCT 4109—79 PeakTuBbl. BpoM. TexHU4eckune ycnosus

FOCT 4147—74 PeakTuBbl. XXene3o (lll) xnopug 6-8ogHbIi. TeXHUYECKrEe YyCnoBus

FOCT 4159—79 PeakTusbl. Mog. TexHuueckme ycnosms

FOCT 4165— 78 PeaktuBbl. Meab (II) cepHokncnas 5-sogHas. TexHmyeckue ycnosus

FOCT 4166— 76 PeakTnBbl. HaTpuii cepHOKUCbIA. TEXHUYECKNEe YC/I0BUS

FOCT 4198— 75 PeakTuBbl. Kannit hochopHOKMCIIbIV 0aHO3aMELLeHHbIN. TeXHUYECKUE YCNOBUS

FOCT 4201—79 PeakTtuBbl. HaTpuii yrnekucnblil KUCnblid. TeXHUYeckme ycnoBus

FOCT 4204— 77 PeaktuBbl. Kucnota cepHas. TexHuyeckne ycnosus

FOCT 4208—72 PeakTnBbl. C0o/lb 3aKUCK Xesie3a U aMMOHUS ABOHAs cepHokmcnas (conb Mopa). TexHu-
yeckue ycnosus

FOCT 4212—76 PeakTuiBbl. [TpUroToBrieHne pacTBOpPOB A4/151 KOJIOPUMETPUYECKOTO U HEIC/TOMETPUYECXOTO
aHanusa

FOCT 4220—75 PeakTuBbl. Kanuii iByXpOMOBOKUC/IbIA. TEXHUYECKNE YCNOBUS

FOCT 4232—74 PeakTtuBbl. Kanuii iogncTbIil. TeXHUYeckme ycnosus

FOCT 4233— 77 PeakTvBbl. HaTpuii xnopucTbIii. TEXHUYECKME YCIOBUS

FOCT 4236—77 PeaktuBbl. CBuHel, (1) a30THOKMC/IbIA. TEXHUYECKME YCNOBUSA

FOCT 4328— 77 PeakTuBbl. HaTpus rujpookncb. TeXHN4eckue ycnosus

FOCT 4329—77 PeaktuBbl. KBacLbl asitoMoKanneBsble. TeXHUYeckme ycrosus

FOCT 4459—75 PeakTuBbl. Kannii XxpoMOBOKUC/IbIA. TEXHUYECKUE YCNOBUSA

FOCT 4461—77 PeaktuBbl. Kucnota asotHas. TexHU4eckne ycnosus

FOCT 4465—74 PeaktuBbl. Hukenb (Il) cepHOKUCBIA 7-e0AHbIA. TEXHWYECKMe YC0oBUSA

[OCT 4478—78 PeaktuBbl. Kucnota cynbocanuunnoBas 2-sogHas. TexHuyeckme ycnosus

OCT 4517—87 PeaktuBbl. MeTopbl NPUroTOBNEHNSA BCMIOMOraTe lbHbIX PEakTUBOB 1 PaCTBOPOB, NPUMEHS-
eMbIX Npu aHanuse

FOCT 4520—78 Peaktusbl. PTyThb (Il) a3oTHOKMCNaa 1-seoaHas. TeXHuyeckne ycnosus

FOCT 4960-2009 lNopoLlok MeAHbIli 31eKTPONTUYECKNI. TeXHUYecKme yCnoBus

FOCT 5456—79 PeakTuBbl. MapokcunammHa ruapoxnopus. TexHnyeckue ycnosus

FOCT 5457—75 AueTuneH pacTBOPEHHbII 1 ra3006pa3HbIil TEXHUYECKUA. TEXHUYECKNE YCNOBUSE

[OCT 5556—81 BaTa meauumMHCKas rurpockonnyeckas. TexHmyeckue ycnosumsa

FOCT 5583—78 (MCO 2046—73) Kncnopog ra3o06pasHblit TEXHUYECKUI 1 MeANLMHCKNI. TexHuyeckne
ycnosus

FOCT 5644—75 CynbhuT HaTprs 6€3BOAHbINA. TEXHUYECKNE YCOBUS

FOCT 5789—78 PeaktuBbl. Toslyos. TexHuyeckue ycnosus
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FOCT 5817—77 PeakTuBbl. Kucnora BuHHas. TexHmyeckue ycnosus

[OCT 5828—77 PeakTuBbl. AUMETUATINOKCUM. TeXHUYECKME YC/T0BUSA

FOCT 5845— 79 PeakTBbl. Kanuit-HaTpuii BUHHOKUCAbI 4-BOAHbIN. TEXHUYECKME YCIOBUSA

FOCT 5905—2004 (MCO 10387:1994) Xpom meTa//imyeckuii. TexHuyeckue TpeboBaHWs U yCNoBuUs
nocTaBku

FOCT 6008—90 MapraHeL, MeTa/IIMYECKUIA 1 MapraHel, a30TUPOBaHHbIA. TEXHUYECKME YCI0BUS

FOCT 6344—73 PeakTuBbl. TMOMOYEBUHA. TEXHNUYECKMNE YCNOBUSA

FOCT 6563—75 N3aennsa TexHmueckme 13 61aropogHbIX MeTasl/ioB U cniaBoB. TeXHUYeckme ycnosus

FOCT 6709—72 Boga aguctunnnposaHHas. TexHnyeckune ycnosus

FOCT 6836—2002 Cepebpo 1 cnnasbl Ha ero ocHoBe. Mapku

FOCT 8655—75 ®ocop KpacHbIli TEXHUYECKUIA. TEXHUYECKUE YCNOBUSA

OCT 8677—76 PeakTtusbl. Kanbunsa okcung. TexHu4eckune ycrosus

FOCT 8864—71 PeaktuBbl. Hatpusa N. N-guatnngutrokapbamart 3-BoAHbIA. TeXHUYeCKMe ycrioBus

FOCT 9147—80 lNocypa v o6opynoBaHne nabopatopHble hapdoposblie. TeXHUYECKME YC/T0BUSA

FOCT 9336—75 PeakTBbl. AMMOHWIA BaHaANEBOKUC/IbI MeTa. TeXHUYeckre ycnoBus

FOCT 9849—86 MNMopoLIoK Xene3Hblil. TEXHUYECKME YCOBUSA

FOCT 10157—79 AproH ra3oo6pasHblii v xuakuii. TeXHUYeckue ycnoBus

FOCT 10163— 76 PeakTuBbl. Kpaxman pacTBOpUMbIA. TEXHUYECKNE YC/TOBUS

OCT 10298— 79 CeneH TexHU4eckuii. TeXHM4eckune ycioBus

FOCT 10652—73 PeaktuBbl. Conb guHaTpueBas atuneHgmamuu-N, N. N', N'-TeTpayKCyCHOW KMCNOTbI.
2-BofgHas (TpunoH B). TexHuyeckue ycnosus

FOCT 10727—91 HuUTK 1 BOJIOKHA CTEK/IAAHHbIE OAHOHaNpPaB/IeHHble. TeXHUYecKne ycroBns

FOCT 10928—90 BucmyT. TexHuyeckue ycnosus

FOCT 10929—76 PeakTusbl. Bogopoaa nepokcug,. TexHNn4eckme ycnoBus

FOCT 11069—2001 AntoMUHWIA NepBUYHBIA. Mapku

FOCT 11125—84 KncnoTa a3oTHas 0C060i YMCTOThl. TEXHUYECKME YCI0BUSA

FOCT 11293—89 XKenatuH. TexHuyeckue ycnosus

FOCT 11773—76 PeaxtuBbl. HaTpuii hbocthopHOKMCAbINV ABY3aMeLLeHHbIV. TeXxHuyeckme ycnosums

FOCT 12026— 76 bymara hunbTpoBasibHas nabopatopHas. TeXHUYeckue ycrnoBus

FOCT 14261—77 Kucnota consiHas 0co60i YncToTbl. TEXHUYECKNE YC/T0BUS

FOCT 14262—78 Kucnota cepHas 0cob0ii UncToTbl. TeXHUYeckne ycnosus

FOCT 17022—81 NpadmT. Tunbl, Mapku 1 obLLMe TEXHUYECKNE TpeboBaHUA

FOCT 18300—87 CnupT 3TU/I0BbIN PEKTUCINKOBAHHBIA TEXHUYECKMIA. TEXHUYECKME YCNOBUSA

FOCT 19908—90 Turnun, Yaliu, cTakaHbl, KO6bl, BOPOHKM, NPOBGUPKM N HAKOHEYHVKM 13 MPO3PaYHOro Keap-
uesoro crekna. ObLme TeXHMYecKne ycrnosus

FOCT 20015—88 XnopodhopM. TexHMUYecKne ycroBus

FOCT 20288— 74 PeakTuBbl. Yrnepos YeTbIpEXX/TOPUCTbI. TEXHUYECKME YC/TOBUS

FOCT 20298—74 CM0/bl NOHOOOMEHHbIE. KaTMOHUTBI. TexHuYeckue ycnosus

FOCT 20301—74 CMO/Ibl MOHOOOGMEHHbIE. AHVOHWTbI. TEXHUYECKME YC/TOBUS

FOCT 20448—90 a3kl yrNeBOAOPOAHbIE CXKMKEHHbIE TONMBHbIE 151 KOMMYHa/IbHO-6LITOBOro NoTpebne-
HUA. TexHUYeckune ycnosus

OCT 20478—75 PeakTnBbl. AMMOHWIA HAL,CEPHOKMCbIN. TEeXHUYeCcKne yCnoBus

FOCT 20490—75 PeakTuBbl. Kanuii MapraHL,0BOKUCbIA. TeXHUYecK1e ycnoBus

FOCT 21241—89 MuHLEeTHl MeguLMHckne. O6LLMe TeEXHUYEeCKMEe TPe6OBaHUS 1 METOAbI UCTIbITaHWI

FOCT 22180—76 Peaxtusbl. Kucnota wasenesas. TexXHUYeCKNe yCroBuA

FOCT 22861—93 CBMWHeL, BbICOKOI YACTOTbI. TEXHNYECKME YCTOBUSA

FOCT 22867—77 PeakTuBbl. AMMOHWIA a30THOKMC/TbI. TEeXHUYecKne yCnoBus

FOCT 24104— 2001 Becbl nabopaTopHble. ObLmne TexHuyeckme TpeboBaHus

FOCT 24231—80 LiBeTHble meTansbl 1 cnnasbl. O6Lme TpeboBaHNa K 0T6OpY 1 NoAroToeke npob Ans
XMMUYECKOro aHannsa

OCT 24363—80 Peaxtusbl. Kanma rupookuck. TexHnyeckue ycnosus

FOCT 25086—87 LiseTHble MeTas/bl U UX cnnasbl. O6Lwme TpebosaHus K MeTofam aHannsa

FOCT 25336—82 Nocyaa n o6opyfoBaHme nabopaTopHble CTEKNSAHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl 1
pasmepbl

FOCT 25644—96 CpefcTBa MOKOLIME CUHTETUYECKME NopoLlKoobpasHblie. O6Lne TexHnyeckne Tpebo-
BaHuA
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[OCT 25794.1—83 PeaxtuBbl. MeTobl NPUrOTOB/IEHNA TUTPOBAHHBIX PACTBOPOB A/151 KUC/IOTHO-OCHOBHOIO
TUTPOBaHUA

FTOCT 27025—86 PeakTubl. O6LLMe yKazaHWsi N0 NPOBELEHUIO UCMbITAHWIA

FOCT 27067—86 PeakTuBbl. AMMOHWIA pOAAHUCTLIN. TEXHUYECKME YCI0BUS

FOCT 27068—86 PeakTuBbl. HaTpuii cepHOBATUCTOKMCbIN (HaTpus TMocynbdar) 5-BoaHbIi. TexHuyeckme
ycnosus

FOCT 29169—91 (MCO 648—77) Mocypa nabopatopHas cTeknsiHHas. MneTkn ¢ 04HON OTMETKOA

FOCT 29227—91 (MCO 835-1—81) MNocyaa nabopaTtopHasa cTeknsHHasA. MNuneTkn rpagyvpoBaHHbIe.
YacTb 1. O6Lme TpeboBaHmsA

FOCT 29251—091 (UNCO 385-1—84) MNMocypa nabopaTopHas cTeknsHHas. biopeTtku. Yactb 1. O6wue Tpebo-
BaHWs

CT C3B 543—77 Yucna. MNMpaBuna 3anvcu 1 oKpyrieHus

NMpumeuyaHune — MNpn NONL30BAHNN HACTOALLMM CTAHAAPTOM Lienecoo6pas3Ho NPOBEPUTL feliCTBUE CCbIOY-
HbIX CTaHA4ApPTOB MO yKkaszaTeni «HauuoHasibHble CTaHAapTbl», COCTAB/EHHOMY MO COCTOSIHUIO HA 1 AHBapsl TeKyLiero
roga, U No COOTBETCTBYIOLWMUM MH(DOPMALMOHHBLIM yKa3aTensaM, OnyG/IMKOBaHHbIM B Tekylem rogy. Ecim ccbinoyHblit
CTaHAapT 3aMeHeH (M3MEHEH), TO NPU MOMb30BAHWU HACTOSILLMM CTAaHAAPTOM cfefyeT PyKOBOACTBOBATHLCS 3aMeHso-
WMM (M3MEHEHHbIM) CTaHAapToOM. EcCnn cCbiOYHbI cTaHAapT OTMeHeH 6e3 3ameHbl, TO NosoXeHWe, B KOTOPOM AaHa
CCbIfIKa HA Hero, NPUMEHSIETCS B YACTW, He 3aTparnBarwLLeil 3Ty CChiKy.

3 O6buwure TpeboBaHuA

3.1 O6wwme TpeboBaHUs K MeToAam aHanu3a/usamepenuii — no FOCT 25086.

3.2 O6wme TpeboBaHNA K cpeAcTBaM M3MepPeHNii, BCoMoraTe/ibHbIM YCTPOVCTBaM, MaTepuanam, peakTu-
Bam. pactsopam — no FOCT 25086.

3.3 MNpurotoBsieHNe pPacTBOPOB XUMUYECKUX peakTMBoB — B cooTBeTCTBUM C TOCT 4212, TOCT 4517,
FOCT 25794.1 nTOCT 27025.

3.4 lonyckaeTcsi NPUMEHEHMNE APYTUX CPeLCTB N3MEPEHUIA, BCMOMOraTe/ibHbIX yCTPOICTB, MaTepuanos,
peakTMBOB, 06ecneyrBaloLLNX NPOBeAEHNE aHaM3a/v3amMepeHnii C yCTaHOB/IEHHO NOTPEeLLHOCTBIO.

3.5 OT160p 1 NoAroToBKy NPO6 Meam K aHannsy/mamepeHusm ocyuecTtsnsoT no FOCT 193. FTOCT 546 unu
FOCT 24231.

3.6 [lnA B3BELLMBaHUSA NPUMEHSAOT nabopaTopHble Beckl Mo FOCT 24104. B meToauke aHanm3a/usmepeHuii
[OJIKeH BbITb YKasaH kKfnacc TOYHOCTU BECOB.

3.7 MaccoByto f0/110 Men OnNpefenstoT napannefnbHo B TPEX HaBeckax, NpumMeceil — No KONnyecTsy
napasnnenbHbIX onpeAeneHnii, YNCI0 KOTOPbIX YKa3blBaeTCA B KOHKPETHOM MeTofe aHann3a/M3mMepeHuid. Ho He
MeHee AByX. O4HOBPEMEHHO C MPOBEAEHNEM aHaM3a/M3MeEPEHMNI B TEX XKe YCNOBUSAX NPOBOAAT KOHTPObHbIN
ONbIT A1 BHECEHWSA COOTBETCTBYIOLLEl NONpaBkn B pe3y ibTaTbl aHanusa/vuamepeHuii. NMpu onpegenesun meam
NPOBOAAT iBa KOHTPOJIbHBIX OnbITa. MNpn onpegenexHun npumeceii YCno napasnnenbHbIX onpeaeneHnii Npu KoH-
TPOJ/IbHOM OMbITE AO/KHO COOTBETCTBOBATL YMC/Y NapasiefnbHbiX OnpeAeseHunii, ykasaHHOMyY B MeToAe aHan n-
3a/M3MepeHuii.

3.8 [ns npokasmBaHus v cniaBneHns NpUMeHSAT MydenbHble nabopaTopHble neyu, obecneynsatoLme
HarpesaHue Ao Temnepatypbl 1000 °C. [1ns BbiCylIMBaHWA NPUMEHSAOT NabopaTopHble CylWnbHbIE neun, obec-
neyvBarwoLine HarpesaHue A0 Temnepatypbl 250 °C. [N pacTBOPeHUs 1 BbiINapuUBaHUS PACTBOPOB NPUMEHAIOT
3/1IeKTpMYeCcKme NAnTbI C 3aKpbITON Cvpanblo, obecneynsatoLme HarpeBaHve fo TemnepaTypbl 350 BC.

3.9 1na n3MepeHnsa NpoMexyTkoB BpeMeHU MeHee 5 MUH NPUMEHSIOT NecoYHble Yachl U CEKYHAOMEpbI,
60nee 5 MMH — TaiMepbl K Yackl N1060ro TMNa.

3.10 TepMuHbI, KacaloLmecs cTeneHn Harpesa BoAbl (pacTeopa) 1 NPoA0/HKUTENbHOCTY onepauyuii. — rno
FOCT 27025.

3.11 AnA npuroToB/EHNS PaCTBOPOB C M3BECTHOW MACCOBOI KOHLIEHTpaLMei NCnonb3yT MeTan bl 1 ux
COoefIMHeHNs C MaccoBOWi [10/1e/l OCHOBHOTO KOMMNOHeHTa He MeHee 99.9 %. ecnn B METOANKE BbINOIHEHUS N3Me-
peHuii He NpeAycMOTPeHO nHoe. Cnoco6 NpUroToBeHns pacTBopoB— no FTOCT 4212 unu no HacTosILLEMY CTaH-
fapry.

3.12 B3BelunBaHve aHaIN3MpPyeMoro BelecTsa, BeLlectsa 415 NpUroToBeHNs PacTBOPOB C U3BECTHOWA
KOHLeHTpaumeli MeTan10B 1 0CaikoB B rPaBMMETPUYECKOM aHasin3e NPOBOAWTCS, eC/v 3TO CeLnasbHO He oro-
BOPEHO B METOAMKe aHa/m3a, Ha Becax cneunasibHoro knacca ToyHoctu no FOCT 24104.

3.13 MpoBepKa NpMeMnemMocT pesynbTaToB aHasim3a/maMepeHnii 1 yCTaHOB/IEHNE OKOHYaTeIbHOro pe-
3ynbTarta — B COOTBETCTBUM CO CTaHgapTamu [1], [2].
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3.14 KOHTpPO/b TOYHOCTU pe3ynbTaToB aHann3a/usmepeHuii

KOHTPO/b TOYHOCTW pPesynibTaToB aHaM3a/M3MepeHnii NPOBOAST B COOTBETCTBUM C pekoMeHgauusmu [3]:

a) CoMnocTaB/IeHeM pesy/ibTaTa KOHTPO/IbHON NpoLieypbl C HOPMATUBOM KOHTPOSIS. Pe3yibTaT KOHTPO/bHOM
npoueaypsl K, paccuntbiBalOT No hopmyne

Kk=X-C. (1)

roe X — pesynbTaT aHanusa/mamepemusi ctaHgapTHoro obpasua (CO);

C — atTecToBaHHoOe 3Ha4eHune CO.
HopmaTtuBe KoHTpons K paccumTbiBaloT No hopmye

K=\, (2

rae + [, — 3HauyeHue xapakTepUCTUKU NOTPELIHOCTY pe3y ibTaTa aHaIM3a/M3MePEHNST NPU peannsaLmmn B KOHK-
peTHoii nabopaTopuu, COOTBETCTBYHOLLLEE aTTECTOBAHHOMY 3HaueHuto CO.
Ecnv npu npoBeAeHnn KOHTPOSA NpuMeHsoT CO. KOTopble He NCMOb30BA/INCH NPY YCTAHOB/IEHUM NOKa3a-
Tens TOYHOCTU pe3yNbTaToB aHa/IM3a/M3MepeHns. 1 B clyyae npesblleHns norpetwHocT CO 04HOM TpeTw no-
rPELUHOCTN METOAVKM aHaNN3a/U3MEPEHNS. HOPMATUB KOHTPOJISt TOYHOCTU PaCcCUMTLIBAOT MO hopMysie

K - "A\n +an- ?3)

rae lair— xapakTepucTrka norpewHocT aTTeCTOBaHHOTO 3HaYeHUs1 usMepseMoro anemeHta s CO.

6) ucnonbdysa CO cocTaBa, yTBepxAeHHble B cooTBeTcTBMM ¢ TOCT 8.315. MepuoanyHOCTb N3MepeHns
coctaBa CO — B COOTBETCTBUM C PYKOBOLCTBOM M0 06€CneyeHmnio kaiecTsa aHamTnyecknx paboT, fencTByio-
LLeM Ha NpeanpusaTum.

MaccoByto f0N1t0 onpefensieMoro komnoHeHTa B CO HaxoAaT nyTem napanienbHbIX U3MepeHuid, ycTaHoB-
JIeHHbIX KOHKPETHbIM METOA0M aHasIM3a/u3MepeHii.

[N KOHTPONA CTabWLHOCTN Pe3y/bTaToB aHaIM3a/u3MepeHunii peKOMeHYyeTCs UCMONb30BaTb KOHTPO/IbHbIE
kapTbl (KK) WyxapTta no ctaHgaptam (2) (pasgen 6) u (4).

ANropuTMbl OLEHKM CTabUNBbHOCTY pe3ynbTaToB aHaM3a/M3MepeHnin — B COOTBETCTBIM C PyKOBOACTBOM
no obecneyeHnto kKayecTsa aHaINTUYeCKnx paboT, AeCTBYIOWNM Ha NPeanpuaTUn, C yHeToMm TpeboBaHUi cTaH-
napta (2] (pasgen 6).

Mpu otcytcTBUM CO AonyckaeTcs KOHTPO/Ib TOUHOCTM Pe3y/ibTaToB aHannm3a/m3mepeHnin NpoBoANTL No
FOCT 25086 c ncnonb3oBaHMEM METOAA A06aBOK UM aTTECTOBaHHbIX CMecel No pekoMeHaauusam [5).

3.15 OdhopmneHne pe3ynbTaToB aHanm3a/M3aMepeHnii

PesynbTatbl aHanusa/usmepeHuii npeacTaBnAlT B Buge X + [ (Npu [OBepUTENIbHOW BEPOSATHOCTU
P =0.95),
rae X — pesynbTaT aHanusa/msmepeHuii. %;
[l — norpewwHocTb pe3ynbTaTtos aHannsa/maMmepeHuin. %.
3HaueHus [l npvBeAeHbl B KOHKPETHOW MeToAvKe aHanm3a/u3mepeHuit.

NMpumeuaHune — Bcnyyae, Korga 3a OKoHYaTe bHbIM pesynbTaT aHanusa/M3MepeHni NPUHUMAlT MeguaHy, To
pesynbTaT NPeACcTaBnsAioT 63 yKasaHus rpaHul, NorpeLHocTy.

3.16 [lonyckaeTcsi NOCTPOEHWE rPafyMPOBOYHbIX TPAhUKOB 1 pacyeT pe3ynbTaToB aHanvnaa/uamepeHuii
MPOBOAMTL C UCMO/Ib30BAHMEM NPOrPaMMHOr0o 06eCneUeHns UCMNob3yeMblX CPEACTB 3MepeHuii. B aTom chy-
yae nporpaMMHoe o6ecneueHne Jo/HKHO 6bITb CepTUGULMPOBAHO.

3.17 OkpyrneHue pesynbTaToB aHanu3a/U3MepeHuii NpoBOAAT B COOTBETCTBUM C TpeGoBaHUSMU
CT C3B 543.

4 Tpe6oBaHUs 6€30MaCHOCTY

4.1 MoparoTosKa NPo6 K aHanU3y 1 NpoBefeHne aHannsa (PacTBOPEHWE B KACNOTaXx, Lienoyax u np.) u Bce
onepalmn XMMn4ecKoro aHannsa, CBA3aHHble C BblAe/IeHNeM AL0BUTLIX NapoB UK ra3oBs, C/iefyeT BbINOMHATL B
BbITSDKHbIX LIKadhax nnn 6okcax, 060py0BaHHbIX MECTHBIM OTCachiBaLLM ycTpoiicTBoM no FOCT 12.4.021.

4.2 NTabopaTopHble MNOMELLEHUss AO0/KHbI 6biTb 060pY0BaHbl BEHTWUIALMOHHBIMKA CUCTEMaMK Mo
FOCT 12.4.021.
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4.3 Mpu BbINOSIHEHUN aHanu3a Mean B BO3Ayx pabouyeli 30Hbl MOTYT BblAENATLCA BPefHble BelecTsa,
npegenbHo gonyctumble kKoHueHTpauum (MAK) ux B BO3gyxe pabouyeit 30HbI LO/KHbI COOTBETCTBOBATb
FOCT 12.1.005 1 rurneHnyYeckMMm Hopmatmsam [6].

4.4 KoHTpo/b 3a cofiepXaHnemM BpefHbIX BeELLecTB B BO3Ayxe paboyeil 30HbI cnefyeT OCyLecTBNATb B
cooTBeTCcTBMM C TpeboBaHusaMn MOCT 12.1.005. TOCT 12.1.007 nFOCT 12.1.016.

4.5 NTabopaTopHble NOMELLEeHUs, B KOTOPbIX BbINONHAETCA paboTa no XMMUYECKOMY aHan3y uccnegyemo-
ro maTepviana, o/mMKHbl COOTBETCTBOBATL TPe6OBaHNAM NoxapHoi 6ezonacHoctn no MOCT 12.1.004 v npasunam
noxapHoi 6esonacHocT [7]. CpeacTsa v cnocobbl NoXapoTyLleHus cnegyeT npumeHaTb no FOCT 12.4.009 B
3aBVICMMOCTM OT MCTOYHMKA BO3HMKHOBEHUSA 1 XapakTepa noxapa.

4.6 Mpwu paboTe ¢ roptoyMu 1 B3pbIBOOMACHbIMY ra3amu cnegyeT cobmogath Tpe6oBanus TOCT 12.1.010,
FOCT 12.1.004. Mpu ncnonb3osaHnu ra3os B 6annoHax cnegyet cobniogats TpebosaHusa npasun [8).

4.7 3neKTpoTexHN4eckne KOHTPOsIbHO-U3MepPUTENbHbIE NPUGOPLI 1 NabopaTtopHoe 060pyA0BaHKe 1 ycno-
B MX 3KCMyaTaummn fOo/MHKHbI COOTBETCTBOBATL TpebosaHuaM MOCT 12.2.007.0, FOCT 12.1.030 uctaHgapTa [9].
3a3emseHne go/MHKHO COOTBETCTBOBATL TpeboBaHuAM npasun [10].

4.8 OpraHu3auusi 06y4eHns 6e3onacHoCcT Tpy4a v NpoBepka 3HaHWii paboTatoLyx TpeboBaHuii 6esonacHo-
ctntpyga— no FOCT 12.0.004.

4.9 MepcoHan nabopatopmu AoMKeH 6bITb 06ecneyeH cneumanbHON 0AeXA0MN, cneumansHoNn 06yBbio 1
APYrvMK cpefcTBaMy MHAMBUAYaNbHO 3aLiWTbl B COOTBETCTBUM C npaBunamu [11].

4.10 MepcoHan nabopatopmm AOMKEH 6bITb 06ecneyeH 6bITOBbIMM MOMELLEHUAMU MO rPynne Npou3BoL4-
CTBEHHbIX NpoLieccos Llla B COOTBETCTBMM CO CTPOUTENIbHLIMU HOPMamu 1 npasunamu [12].

5 MeToabl onpeAeneHns maccoBoi onm meau

5.1 O6nacTb NpUMeHeHns

B HacTosLem pasgene yCTaHOB/EHbI 3/1EKTPOrpaBMMETPUYECKNI U pacyeTHbI MeTObl OnpeAeneHnsa mac-
COBOV 0NN Meap.

5.2 Tpe6oBaHuA K NOrpeLHOCTM aHannsa

MorpelwHoCTb pe3ynbTaToB aHanusa (npu maccosoi gone mean 99,00 % v Bbille) A4NA LOBEPUTESBLHON
BepoaTHocTK P = 0,95 He go/mkHa npesbiwaTh + 0,10 %.

5.3 CpeacTtBa n3mepeHuid, BCmomoraTtesibHble yCTPONCTBa, MaTepuanbl, pacTBopbI

Mpw BbINONHEHUN aHa/IM3a NPUMEHSIOT ceAytoLne cpefcTBa M3MepPEeHWii, BCcnoMorartesibHble yCTpolicTBa:

- 31eKTpoabl U3 nnaTuHbl cetyaTble Nno FOCT 6563,

-yCTaHOBKY [N 371eKTpom3a ¢ aMmnepmMeTpoM, BOSIbTMETPOM, peocTaTom, obecneynBsaioLLyto NpoBejeHne
3/1eKTPO/IN3a Npu nNepemeLliBaHnm Npu NAOTHOCTY Toka oT 2 A0 3 A/AM51 HanpseHun oT 2,2 o 2.5 B:

- hoTOMETP DOTOINEKTPUYECKNIA NN CNEKTPOOTOMETP CO BCEMU NPUHALNEXHOCTAMY;

- cnekTpohoToMeTp aTOMHO-a6COPOLMOHHbIN, BKIIOYAOLWMNA NCTOYHWK U3TyHEHUS Ha Mefb, Fopesky Ans
naameHun aueTuieH-Bo3ayX v pacnblIUTeNbHY CUCTEMY,

- KOMMPEeCcCcop BO3AYLUHbI;

- LeHTpUdyry co Bcemu NPUHaANeXHOCTAMM:

- WKad CyLWnbHbIM C TEPMOPETYIATOPOM;

- BeCbl labopaTopHble crneunanbHoro knacca TodHocTn no FOCT 24104;

- MANETKN He HUXe 2-T0 Knacca ToyHocTv no FOCT 29169 n TOCT 29227;

- CTakaHbl B-1—50 TXC; B-1—100 TXC; B-1—250 TC no NOCT 25336;

- KoNn6bl MepHble 2—25—2,2—100—2,2-200-2.2—250—2,2—1000—2 no MOCT 1770;

- BOPOHKY B/1-1—100 XC no NOCT 25336;

- akcukatop 2— 190 no FOCT 25336.

Mpwv BbINO/THEHUN aHa/IM3a NPUMEHSIOT CrefyoLwune MaTepuasbl, PpacTBOpbI:

-auetuneH no FOCT 5457;

- Kucnoty a3oTHyto no FOCT 4461,

- KUCNOTy cepHyto no FOCT 4204 v pasbasneHHyto 1:1;

- aMMOHWi1 a30THOKMCABIA No FTOCT 22867,

- CMecCb i1 pacTBOPEHUS;

- KNCNOTY NMMOHHY10 no TOCT 3652;

- aMMuak BogHbI no FOCT 3760, pasbasneHHbli 1:4;

- conb AuHaTpuesyto aTuneHanamuH-N, N. N', N'-TeTpayKCyCHOW K1CnoThbl, ABYBOAHYI (TpWnoH B) no
OCT 10652,0,1 M pacTtBop;
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- KYNPU30H, 61C-(LIMKIOreKCaHOoH) CXCaMAgUrnapasoH. pacTBOP MacCcoBOW KOHLLeHTpauumn 2,5 r/gm3;

- HaTpwWit cepHoKMcnbIi 6e3B0AHbIV Mo TOCT 4166;

- theHondTanenH (MHaukaTop) no [13]. cCNMPTOBbLI pacTBOP MACCOBOW KOHLeHTpauun 1r/aml;

- yrnepoga vyetblpexxiopucTblii no FOCT 20288;

- CMMPT 3TWNOBbIN pekTndnkoBaHHbIi no FTOCT 18300;

-meab no FOCT 859;

- pacTBOpbl MeAy N3BECTHOW KOHLEHTpaLuK;

- Bymary HAMKATOPHYH0 YHUBEPCAa/bHYIO N0 TEXHUYECKMM yCroBusam [14];

- xnopodgpopm no FOCT 20015;

- anatungntuokapbamat ceuHua (Il) no [15], pacTBop MaccoBoii koHLeHTpauwmu 0,2 r/am3B xnopodopme.

5.4 MeTop aHanusa

MeTof, 0CHOBaH Ha 3/1eKTPOIMTUYECKOM BbIAENEHNN MEAU N3 PACTBOPA CEPHOM 1 a30THOW KUCMOT B NPUCYT-
CTBUW COMIE aMMOHVSA Ha MIATUHOBbIX CeTHYATbIX 3N1EKTPOAAX NPV NIOTHOCTM TOKa OT 2 40 3 A/AM21 HaNPsXXEHUN
o7 2.2002.5B.

Megb, OCTaBLUYIOCSA B 3/1IeKTPONNTE, ONpeaensoT aTOMHO-a6CopOLNOHHBIM UK (DOTOMETPUYECKUM METO-
fom. B cnyyae pasHornacuii npu oLeHke MaccoBoii 40V Meay UCNoNb3yoT DOTOMETPUYECKNA MeTo, OCHOBaH-
Hblli Ha 06pa30BaHNM OKPALLEHHOTO KOMM/IEKCHOTO COeAVHEHNA MeAU C KYNPU30HOM MW AN3TUnauTUOKapbama-
TOM CBUHLA.

Mpu maccosoii gone meam ot 99.00 % 1o 99.90 % mefb B CymMMe C cepebpomM onpeaensoT 3NeKTponuTu-
YeCcKu.

Maccosyto fonto meau cebiwwe 99.90 % onpefensaT No pasHOCTU, BblYMTaA CyMMY onpefenieHHbIX npu-
meceii 13 100 %.

5.5ToArotoBKa K BbINO/IHEHUIO aHannsa

5.5.1 MNpwn NpUroToB/IEHNN CMECK N1 pacTBOpeHns HaBecky 500 r a30THOKMUC/I0ro aMMOHUA PacTBOPSIOT
B 500 cm3 Boabl, NnpnbaBnsaoT 500 cm3 a3oTHON kncnoTbl. 200 cM3 cepHOI KACIOTbI 1 AONUBAKT BOAOW A0
2000 cm3

5.5.2 Mpwn NpuroToBeHNN pacTBopa JIMMOHHOKMCIOTO aMMOHUS HaBecky 150 r TMMOHHOW KUCNOTbI pacTBo-
pstoT B400 cm3BoAbl, NpubaBnsoT 200 cm3pacTBopa aMmuaka, oxnaxgarnT, gonnsatT 4o 1000 cm3Boaol n
nepemMeLLnBaroT.

5.5.3 Mpu npurotosnexnun 0,1 M pactBopa TpunoHa b HaBecky 37.2 r TpunoHa b pactsopstoT B 800 cm3
BOAbI, AOoNMBaOT BOAOM 4,0 1000 cM31 XOpPOLLIO nepemMeLlnBatoT.

5.5.4 Mpu NpUroToB/IEHWUN pacTBopa Ky/Ipu3oHa MacCoBO KOHLeHTpauun 2.5 r/am3HaBecky 2.5 r kynpuso-
Ha pacTBopsAlT npu nepemMelsaHumn B 900 cm3Boabl Npu Temnepatype ot 70 °C go 80 °C. MNocne oxnaxaeHus
pacTBop (OUALTPYIOT B COCYA U3 TEMHOrO CTekNa, 4oNmBalT BoAok o 1000 cMml, nepemeLllnBaloT U XPaHAT B
3TOM cocyge. PacTBop rofeH k npuMeHeHuto B TedeHne 10 cyTok.

5.5.5 1nA NOCTPOEHNS rpagyvpPOBOYHbIX rpadiikoB rOTOBAT PACTBOPbI MeW N3BECTHOM KOHLEHTPaLWn.

Mpy NpUroToBNeHUM pacTBopa A MaccoBo KoHLeHTpauun Meam 0.5 mr/cm3Hasecky 0.5000 r Mmean pacTBo-
psoT B 20 cM3cmecu A5 pacTBOPEHUA U NPY HarpesaHumn yaansoT oKUcbl asota. PacTBop oxniaxgatoT, pas-
6aBnA0T Bogoi A0 100 cM3 1 MoMeLaloT B MEPHYHO KO/16y BMecTMocTbio 1000 cm3 fonuBaloT BOAON 4,0 METKU
1 nepemeLumBaloT.

Mpw npuroToBneHnn pacteopa b maccoBoii koHUeHTpauun meam 0.01 mr/cm320 cm3 pacTBopa A nomeLla-
10T B MEPHYH0 K016y BMeCcTMOoCTbio 1000 cm3, npubaensaioT 5 cmM3cepHoli KucnoTel, pasbasneHHoi 1:1, fonvnea-
0T 4,0 1000 cM3BOA0I 1 NEpPEMELLNBAIOT.

5.5.6 4 NnpuroToBneHust pacTeopaauatunantuokapbamarta ceuHua (Il) maccoBoii KoHUeHTpauum 0.2 r/gm3
B x/lopochopme HaBecKy 0.2 r guatungutnokapbamarta ceuHua (1) nomeLaoT B MepHYy0 K06y BMECTVMOCTbIO
1000 cm3 gobasnstoT oT 100 fo 200 cm3x10podpopma 1 nepemMeLlnBaloT A0 pacTBOPEHUS HaBECKM, A0/IMBAOT
[0 MeTKN X10pOhOPMOM 1 CHOBa MepemellnBaloT. PacTBop XpaHAT B CKIAHKE U3 TEMHOrO CTeKNa B TEMHOM
mecTe.

5.5.7 MNocTpoeHne rpagyvpoBOYHbIX rpactvkos

55.7.1 MocTpoeHne rpagynpoBOYHOro rpadinka npu NCrnosb3osaHnnm OTOMETPUYECKOro MeTofa onpeae-
NeHns Mean B 3/1eKTPOIMTE C KyNpu30HOM

Ot6upatot 0; 2.0; 4,0; 6,0; 8.0 n 10.0 cm3 pacTBopa b 1 nomeLLalT B MepHble KO/16bl BMECTUMOCTbIO
100 cm3kaxpas, uto cootBeTcTByeT 0; 20:40; 60:80 1 100 mkr meau. MpubasnstoT 4 cm3 cMecu ANs pacTeope-
HMA. 50 cm3Boabl, 10 cm3pacTBopa IMMOHHOKNCNIOrNO aMMOHWS. 2 Kannm pacteopa eHondTanenHa, pactsop
ammuaka, padbaBneHHblin 1:4. 40 nosiBNeHns cnabo-po30Boli okpacku 1 1cm3u3bbiTka. 10 cm3pacTBopa Kynpu-
30Ha. lONNBatOT BOAON A0 METKM 1 NnepemMeLunBaloT. BennynHa pH pactsopa go/mkHa 6b1Tb 0T 8.5 A0 9.0.
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M3mepeHne onTuyeckoii MI0THOCTM NPOBOAAT, Kak yka3aHo B 5.6.3.

Mo HallieHHbIM 3HaYEHUAM ONTUYECKON NJIOTHOCTY M COOTBETCTBYIOLLMM UM 3HAYEHWSAM COAepPXaHnsa meamn
CTPOSIT rpafyvpOBOUHbIi rpadvik.

5.57.2 MocTpoeHue rpayMpoBOYHOro rpadmka npu Ncnosib3oBaHMmn hoToMeTpUYECKOro Metofa onpege-
NIeHVs1 Mefin B 31eKTPOUTE C ANoTMAANTIOKap6amMaTom CBUHLA

B wecTb genntesnibHbIX BOPOHOK BMecTMOCTbIo 100 cm3kaxgaa nomewaoT 0;0,5; 1.0; 2.0; 3.0 1 5.0cm3
pactBopa b. uto cootsetcTByeT 0; 5; 10; 20; 30 1 50 mkr meawn. MpununsatoT BoAbl A0 50 cM3n ganee aHanus
npoBoAAT no 5.6.4.

DKCTPaKLMIO ¥ U3MEPEHNE ONTUYECKONM NIOTHOCTN pacTBopa NPOBOASAT Tak. kak ykaszaHo B 5.6.4.

Mo HaliAieHHbIM 3HaYEHNAM ONTUYECKOI NAIOTHOCTY M COOTBETCTBYIOLLMM MM 3HAYEHWSIM COAepPXaHnsa mean
CTPOAT rpafy pOBOYHBIA rpadivK.

5.5.7.3 MocTpoeHne rpagynpoBOYHOro rpadouka npy NCnosib30BaHMM aTOMHO-abCcop6LUMOHHOro MeTo4a on-
pefeneHvsa Meaun B 3NeKTponuTe

B mepHble konbbl BMecTumocTbio 100 cm3kaxpas otéupatoT 0; 5.0; 10,0; 15,0 1 20.0 cm3 pacTeopa b,
O0NMBatoT 40 METKM BOAON 1 nepemewwnBatoT. PactBopbl cogepxar 0; 0.5; 1.0; 1,5 n 2.0 mkr/cm3megun. PacTtBo-
pbl pacnbINAT B N1aMsa U n3MepsoT abcopbumio B N1amMmeHn Npu AIHe BOSHbI 324.7 HM.

Mo HanAeHHbIM 3HAYEeHNAM ONTUYECKOV NIOTHOCTM 1 COOTBETCTBYIOLMM 3HAYEHUSAM COAEPXaHNA Mean
CTPOAT rpafynpoOBOYHbIi rpadouk.

5.6 BoinonHeHne aHanusa

5.6.1 O6wme TpeboBaHNA K MeToAaM aHannsa n TpebosaHnsA 6e30NacHOCTU NPU BbIMOTHEHNW PaboT— B
COOTBETCTBUM C pa3genamu 3 n4.

5.6.2 DnekTporpaBMMeTpuYeckuii MeTog onpeaeneHus meam (npu maccosoi gone ot 99,00 % go
99,90 %)

HaBecky mean maccoii ot 1,0000 go 2.0000 r noMeLLaloT Ha YallKy BECOB, F4e Hax0A4MTCS B3BELLEHHbI
NNaTVHOBLIN KaToA, NpefHa3HayYeHHbI A5 3NEeKTPONN3a, U oNpeAenaioT CyMMapHyo Maccy katoga u meau.
[JonyckaeTcsa pasfenbHoe B3BellnBaHNe HaBecku Meau 1 katoga, npefHasHaqyeHHoro Ans anekTponusa. Hasec-
Ky Mefin NepeHOoCAT B cTakaH BMeCTUMOCTbio 250 cm3 npnbasnsaoT 40 cM3cmecu 419 pacTBOPEHUS U CTakaH
HaKpbIBaAOT YaCOBbIM CTEKNOM. [1oc/ie pacTBOPEHNA HABECKM Mey pacTBOP OCTOPOXHO HarpeBsatoT A0 yaareHns
oKMcoB asoTa, pasbasnsAwT o 180 cm3 Bodoi, HarpeatoT A0 40 aC 1 B pacTBOp NOrpyXxatT NAaTuHOBbIE
3n1eKkTpobl. locsie 3Toro NPOBOAAT 3/1IEKTPO/IN3 B TEUEHKeE 2.5 4 npu nepemeLuBaHn pactBopa npv nioTHOCTK
ToKa oT 2 0 3 A/amM3 1 HanpsxeHun ot 2.2 o 2.5 B. [1ns NpoBepKu NOMHOTbI BblAENEHNS MeAW NOrpyxatoT
3N1EKTPOAbl HA 5 MM HUXe NepBOHAaYaIbHOrO NOJIOKEHUA U NPOAOIKAIOT 3/1eKTPoNun3. MNpu oTCyTCTBUN HaeTa
MeAU Ha CBEXeNorpyXeHHOM 4acTu kaToAa 3N1eKTPO/IN3 CYNTAKOT 3aKOHYEHHbIM.

Mocne 3TOro, He BbIKIOYAA TOK. NATUHOBbIE 3/1IEKTPOALI MPOMbIBAOT BOAOM, a 3aTeM, BbIK/OYMB TOK.
NpOMbIBAOT 3TUI0BLIM CNMPTOM (M3 pacyeTa 10 cM3cnupTa Ha O4HO onpejesneHe).

KaTog c BbigenmBLielica Meaplo cylaT npu Temnepartype ot 100 "C go 105 °C B TeueHue 5 MuH. oxnaxga-
10T B 3KCUKATOpPE 1 B3BELUNBAIOT Ha BECaX, HA KOTOPbIX B3BELUNBA/IMCL KATOA 1 HaBecka Meau nepej aHasiu3oMm.

DN1eKTPONUT C NPOMbIBHBIMU BOAaMM (Noc/ie NPOMbIBAHUSA NIATUHOBLIX KATO0B) NepesinBaloT B MEPHYIO
K0/16y BMecTumocTbto oT 200 fo 250 cm3, LoNMBaIOT BOAOW 4,0 METKM 1 NepeMeLLnBatoT. DNEKTPONNT COXPaHSAT
AN onpefeneHns HUKens.

Mefb, ocTaBLUYlOCS B 3/1EKTPOSIMTE NOC/E NPOBEAEHNS 3/1IEKTPONN3a, onpeaenstoT B BUJE OKpalleHHOro
COeAMHEHNSA C KYNPU3OHOM WY AU3TUNANTNOKap6aMaTom CBMHLA POTOMETPUYECKMM METOA0M Tak. Kak OnncaHo
B5.6.315.6.4. unn atoMHO-a6CcoOpOLMOHHBIM METOAO0M B coOTBETCTBUM € 5.6.5.

5.6.3 doTOMeTpUYecknii MeTos onpefeneHns Meau B 3/1€KTPOIUTE C KyNnpru3oHOM

MuneTkoii oTéMpatoT 50 cM3 pacTBopa 3NEKTPONNTA 1 NOMELLAIOT B MEPHYI0 KONy BMecTUMOCTbio 100 cm3
po6asnsaoT 10 cm3pacTBopa IMMOHHOKMCIONO aMMOHWMSA. 2 Kanav pacTeopa heHongranenHa n pactsop ammu-
aka. pasbaBneHHbIii 1:4. 40 NosyyeHnsa cnabo-po30Boii okpacku. 3atem npubasnsaoT 1 cM3pacTBopa aMmmuaka,
pasbaBneHHoro 1:4,10 cm3Kynpu3oHa. f,ONNBa0T A0 METKN BOLON 1 NepemMeLlvBaioT.

BennunHa pH pacteopa gomkHa 6b1Tb 0T 8.5 0 9,0, pH pacTBopa npoBepsoT N0 UHANKATOPHON Bymare.

OnTuyeckyto NJIOTHOCTbL pacTeopa M3MepsAT Mo ucteveHun ot 540 30 MUH Npu AnvHe BOAHbI 600 HM B
KloBeTe TO/LLMHOI nornowatoLero cseT cnos 30 MM. PacTBOpoM CpaBHeHWS Npy M3MEPEHNW ONTUYECKOWR NNoT-
HOCTU ABNseTca Boda. OfHOBPEMEHHO NPOBOAAT iBa KOHTPOJSIbHBIX OMbITa CO BCEMU MPUMEHAEMbIMU peakTuBa-
mun. CpefiHee 3HaueHne ONTUYECKOol NAIOTHOCTU KOHTPO/ILHOTO OMNbITa BbIYATAIOT U3 3HAUEHWSA ONTUYECKOV NNOTHO-
CTU aHann3npyemMoro pactsopa.

Maccy mefmn ycTaHaBIMBalT MO rpagyvpoBOYHOMY rpadonky, NOCTPOEHHOMY, Kak yka3aHo B 5.5.7.1.
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5.6.4 doTOMeTpMUYECKNA MeTog onpefeneHna Meamn B aNIeKTponnTe ¢ AnaTnngutmokapbamarTom
CBUHLA

OT6UpatoT aNIMKBOTHYIO YaCcTb pacTBopa anekTpoamta oT 540 10 cM3 1 noMeLatoT B CTakaH BMECTUMOCTbIO
50 cmM3 npunuBakT 5 cM’ cepHoli KUCoTsl, pasbasneHHol 1:10, 1 BbinapuBatoT A0 BblAENEHUSA NapOB CEPHOIA
KMCOThI.

PacTtBop oxnaxgatot, npunvsatoT ot 1040 20 cM3BoAbl, NOMELLAOT B AeINTENbHYI0 BOPOHKY BMECTUMO-
cTbto 100 cm3u pa3baBnsAoT BoAoit Ao o6bema 50 cm3. [lo6aBnsoT 10 cm3pacTBopa AvaTungutunokapbamara
CBVHLIA 1 3KCTparmpyoT B TedeHne 2 MyH. MNocne pasfeneHus CioeB aKCTPaKT CVMBaOT B MEPHYIO Konby BMec-
TMMOCTbHI0 25 cm3(Kyaa npeaBapuTenbHO NnomeLLaoT 11 6e3B0AHOI0 CEPHOKNCIONO HATPUS).

3KcTpakyuo noBTOPsoT ¢ 10 cM3 akcTpareHTa. OpraHM4ecknin cnovi cnnBatoT B Ty Xe MepHyto Konoy,
pa36aBnsalT 40 METKM XN10POIOPMOM U NepeMeLLnBaLoT.

OnTNYeCKyto NI0THOCTL PacTBOPa U3MEePSIOT NPU A/IMHE BO/HbI 413 HM B KIOBETE TOJILLMHON noraoLatoLLe-
rocset /105 50 MM. PacTBOpOM CpaBHEHUS NPY U3MEPEHMMN ONTUYECKOW NAIOTHOCTU CIYXUT YETbIPEXX/TOPUCTbIV
yrnepog,.

OfHOBpPEMEHHO NMPOBOAAT ABa KOHTPOJ/IbHLIX OMbITa. [1719 3TOro nomMeLaioT B Ae/IMTENIbHYH0 BOPOHKY 4 cM3
cMecu 4N1st pacTBOPeHUs, AonmeatoT 40 50 cM3BoA0I 1 Aanee NOCTynarT, Kak ykasaHo Bbilwe. CpefHee 3Haue-
HVe ONTUYECKOW NIOTHOCTW KOHTPOJIbHOTO OMbITa BbIYMTAIOT U3 3HAYEHWS ONTUYECKOW NNOTHOCTY aHaNn3npyemo-
ro pacTeopa.

Maccy mefun yctaHaBnnBatoT No rpagynpoBoYHOMY rpaduky, NOCTPOEHHOMY, Kak yka3aHo B 5.5.7.2.

5.6.5 ATOMHO-a6CcOpPOLMOHHbI MeTo onpeseneHns Meaun B 3N1eKTpoInTe

YacTb pacTBopa 3/1eKTponnTa noMeLLatoT B cTakaH BMeCTMMOCTbI0 100 cM3 npeAsBapuTeibHO OMOIOCHYB
ero aTum pacTtBopoMm. PacTBop pacnbiisfioT B naaMsa n namepsaioT abcopbuunio B nnameHn npu gsMHe BOJHbI
324.7 HMm.

Maccy meau B pacTsope ycTaHaBIMBalT MO rpagynpoBo4HOMY rpadorky, MoCTPOEHHOMY, KaK yKka3aHo B
5.5.7.3.

5.7 O6paboTka pe3ynbTaToB aHannsa

571 Maccoyto fonto meau X. %. npy UCnonb3oBaHNM 3NEKTPOrpaBUMETPUYECKOro 1 hoTOMEeTPUYECKOTo
MeTOA0B OnpefeneHns BbIYNCAAIOT No hopmyne

X = T 1

MaccoByto gonto meau X. %. Nnpy UCNoNb30BaHUM 3NEKTPOrPaBUMETPUYECKOTO 1 aTOMHO-a6COPOLNOHHOIO
MEeTOZ0B OnpeaesieHnss Mean BbIYUCASAT No oopmyne

TAV
®
T
rae T 2 — macca katofa C OCaxAeHHol Meablo, T,
T, — macca katoja, T,
T 3— macca meau, HalifeHHas no rpagympoBOYHOMY rpadunky, MKT;
T 4 — macca MeAw, HailieHHas no rpafyMpoBOYHOMY rpachvky, MKr/cm3;
V — 06bem aHaM3npyemMoro a1IeKTponnTa, cm3;
V, — 06beM a/IMKBOTHO YaCcTy 3M1eKTponTa, CM3;
T — macca HaBecku meau. T.
5.7.2 3a pesynbTar aHasiM3a NpuHUMaloT cpegHeapugmMeTnyeckoe 3HaveHne Tpex napasnsiesibHbIX onpeje-

NeHuli Npy yCcnoBun, 4TO pa3HOCTb Mexay HanboNbLUMM N HAVMEHbLUMM pe3y/ibTaTaMu B yCI0BUSX NOBTOPSEMO-
CTU NpY LOBEPUTE/IbHOI BepoATHOCTU P = 0,95 He npeBbiwaeT 3HaveHus 0,06 %.

Ecnu pacxoxaeHne mexay HanbonblnM ¥ HaVMeHbLIUM pe3ynibTatamu napasinefbHbix onpegeneHuni
npeBsbIlLIaeT 3HaYeHne npegena noBTOPSAEMOCTH, BbIMOMHAT Npoueaypbl, U310XeHHbIe B cTaHaapTe (2] (noa-
nNyHKT 5.2.2.1).

AGCONIOTHOE 3HAYeHWe [0NYCKAEMOro PacxoXaeHns Mexay ABYyMA pe3ynibTataMn aHannsa, nosyYeHHbI-
MU B pasHbIX n1abopatopusx, He f0/KHO NpeBbllaTh Nnpegena socnpovssogumoct R = 0.14 % ans gosepu-
TenbHoli BeposaTHocTM P= 0.95.
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5.7.3 Onpepgenexne mean (Mpy MaccoBoli gone ee cBbille 99.90 %)

5.7.3.1 Maccosyto gonto meam X, %, BbIYMCASAIOT N0 pasHoCcTM Mmexay 100 n cymmoi Bcex onpegensembix
npumeceii no oopmyne

X = 100-(X, +X2+X3+....+ XJ). (6)

roe X,. X2, X3........ X0— cpefHsia MaccoBas 01 ONpefiesieHHbIX B Meaun npumMeceil. %.

Yuncno 3Havawmx undp 3aBUCUT OT MCXOAHBIX TpeboBaHWi, 3agaBaeMbiX B HOPMaTVBHOM JOKYMEHTE Ha
KOHKPETHbI BN, NPOAYKLMN.

5.7.3.2 PacxoxaeHns mexay pesynbraTtaMmu AByx napanienbHbix onpegeneHunin/namepenuii npuveceii B
MeAu He [O/MKHbI NpeBbiwaTh NpeesioB NoBTOPAEMOCTU, NPUBEEHHBbIX B COOTBETCTBYIOLLUX METOAUKAX Npu
onpegeneHnumn Toin Uan NHOWM NpUMeECH.

PacxoxgeHuns mexay AByMS pe3ynbTaTaMu aHanusa/vamepenuii npuMeceii B Meau, NonyvyeHHbIMU B pas-
HbIX NnabopaTtopusx, He A0/MKHbI NPeBbILATh 3HaYeHUii NpeAesioB BOCNPOM3BOAVMOCTY, NPUBEAEHHbIX B COOTBET-
CTBYIOLLMX METOAMKaxX Npy onpeAeneHny Toin an MHow npuMec.

6 MeTogabl onpeAeneHns MaccoBoii 40U Cepbl

6.1 O6nacTtb NpMMeEHEeHMnA

B HacTosiLLEM pa3fene yCTaHOB/EHbI TUTPUMETPUYECKUiA MeTog (Npy MaccoBoli Aosne cepbl 0T 0.0010 % ao
0.020 %) n MmeToA NHbpakpacHoii cnekTpomeTpun (Npu MaccoBoli fosie cepbl oT 0.0002 % ao 0.050 %) onpeae-
NIeHNs MaccoBOl 40NN Cepbl B Meau.

6.2 Tpe6oBaHUA K NOrpeLLIHOCTM aHannsa

MorpelHoCTb pe3ybTaToB aHan3a/mM3MepeHnii MaccoBOoit oM Cepbl, 3HAYEHUA NpeAenoB NoOBTOPSeMO-
CTW 1 BOCNPOM3BOAMMOCTU /15 4OBEPUTENbHON BEPOATHOCTM P - 0.95 1O/KHBI COOTBETCTBOBATL NPUBEAEHHBIM
B Tabnmuax 1.2n3.

Tab6bnuuyal — TUTpUMeTpUYECKUii MeTopq,
B npoueHTax

AvnanasoH MorpewHocTb Mpepen
MaccoBOii f0Nn cepbl pesynbTaToB
ananu3a i A NoBTOPAEMOCTU r (N1=2) BOCMPOW3BOAUMOCTU R
OT 0.0010 po 0.0030 BkAtOU. 0.0007 0.0005 0.0010
Cs.0.003 * 0.006 * 0.001 0.001 0.002
B 0.006 B 0.020 B 0.003 0.002 0.004

Tabnuya2 — MeTof NHdpakpacHo CNeKTPOMETPUKN B NPUCYTCTBUN NNaBHA
B npoueHTax

OvanasoH MorpewHocTb Mpegen
maccosoit Aonu cepu MF;Z::;;:LZTZBH nostopsemMocTn / (n®2) BOCNPOM3BOAUMOCTM R
Ot 0.0003 po 0.0005 Bkniou. 0.0002 0.0002 0.0003
Ce. 0.0005 » 0.0010 o 0.0005 0.0005 0.0007
9 0.0010 » 0.0030 o 0.0008 0.0008 0.0011
9 0.0030 » 0.0050 » 0.0011 0.0011 0.0015
9 0.0050 » 0.0100 » 0,0014 0.0014 0.0018
9 0.010 9 0.030 B 0.003 0.003 0.004
9 0.030 9 0.050 B 0.005 0.005 0.007

6.3 TuTpumeTpuyeckuit MeTos

6.3.1 CpepacTBa U3MepeHuii, BCnomoraTesibHble YCTPONCTBa, MaTepuasbl, pacTBopbI

Mpwv BbINOIHEHWUW aHaNU3a NPUMEHSIOT CriedytoLive cpeacTBa M3MepPeHuWii, BCromMoraTesibHble YCTPoiCTBa:
- BeCbl labopaTtopHble crneumnasibHOro knacca ToyHocTv no FOCT 24104,
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Tab6nuuya3 — MeTog UHpakpacHoi cnekTpomeTpumn 6e3 NpUMEHeHNs NnaBHA
B npoyeHTax

OvanasoH MorpewHocTb Mpeaen
mMaccoBoil gonn cepsbl pesynbTaTtos
namepennii t 4 nostopaemoctu I (n*2) Bocnpoussogumoctn R
Ot 0.0002 po 0,0005 Bk/tOY. 0.0001 0.0002 0.0002
Cs. 0.0005 » 0.0010 » 0.0002 0.0003 0.0003
a 0.0010 » 0.0025 = 0.0003 0.0005 0.0005
s 0.0025 » 0.0050 » 0.0005 0.0006 0.0007

- KON6bl MepHble 2-25—2:2-250—2; 2-1000—2 no MOCT 1770:
- MUNETKN He HMXe 2-To Knacca TouHocTn no NOCT 29227,

- 6lopeTkn 1—1—2—25—0.1 no FOCT 29251;

-MeH3ypku 50.100 no NOCT 1770;

- K0on6bl KM-2—250—34 TXC no FOCT 25336:

- CTakaHbl B-1— 100 TXC no FOCT 25336;

- neyb MydpesnibHyt0 c TeMnepaTypoii Harpesa g0 1050 5C;

- YCTaHOBKY /151 ONpeiesieHNs Cepbl COrMAacHo PUCYHKY 1;

1 — 6annoH C KUCNOPOAOM, CHAaGXEHHbI# peAyKUNOHHBIM BEHTUNEM ANA PerynnpoBaHus CXOPOCTU MOCTYNNEHWA KUCAOpPOAAa B Neyb.
2 — npombliBHAA CknsHKa, cojepxaljas pacTBOp MapraHuo0BOKMCNOro kanus B pacTBope ruapokchja Kanua waw ruagpokcuja Hatpus;
3 — CKAsiHKa, cojepxalas O HWXKHel 4yacTu nnaBfeHblii XNOPUCTbIA KanbUWii W CNOW CTEKNAHHOW WNM OGbLIKHOBEHHON BaThbl, a a
BepxHeil yacTu — TUAPOKCUA Kanus UAW TUAPOKCUA HaTpua; 4 — KpaH, Aawlunii BOZMOXHOCTb peryauposaTb Mojayy OUYMLULEHHOTO
Kkucnopoga B Tpy6KkM ANA cxuraHua; 5 — Tpyb6uyaTtas neyb C CUAUTOEbIMU HaTpeBaTcnaMu. obecneunBawlwMmMmu Harpes go 12S0 "C.
6 — Tepmonapa; 7 — MWNNWUBONBLTMETP WAU NMOTEHUMOMETP Nio 6ot Tuna; B — Tpy6kn ANs cxuraHus kucnopopa; 9 — nogouka Ans
cxuraHus npo6bl; 10 — ouymMcTUTeNbHbIA cocys ¢ kBapuesoii BaToil; ff — kpaii nepes nornoTutensbHeIM cocygom; 12 — nornotu-
TeNbHbI cocyy, COCTOAWMNIA U3 ABYX ONHAKOBbIX COCY/J0B, COE/JUHEHHbIX CTEKNAHHLIMM NepemMblukamMu. JonyckaeTcsa WCNONb3oBa-
HUe ABYX CTEKNSHHbIX LUAUHAPOB BbICOTOW Mo 250 MM U3 CTekna OAHOro LaeTa (PUCYHOK 2> 13 — GiopeTka ANS TUTpPOBaHUA

PucyHok 1 — YcTaHoBKa A5 onpejeneHns cepbl

- neyb TPybuaTylo ¢ CUANTOBBLIMY HarpeeaTensamMmu, obecneyvsatoLMmm Harpes 4o 1250 X ;

- MUNIMBONBLTMETP UM NOTEHLMOMETP Nt06Oro TUNa;

- Tpy6Ky hapchopoByt0 0fHOKAHANbHYIO (BHELWHWI AnameTp — 26 MM, BHYTPEHHUI guameTp — 21 mm.
AnuHa — ot 850 Ao 900 mm);

- nopoukun papdoposble J/IC2 no FOCT 9147,

- akcukaTop 2—190 no FOCT 25336. 3an0/IHEHHbI OKCUAOM KaslbLus, NpefBapuTesibHO NpoKaneHHbIM nNpu
Temnepartype o1 970 ®C 0 1050 BC, Unun XN0pUCTLIM KaulbLeMm.

Mpu BbINONHEHWM aHaNM3a NPYMEHSAIOT cneayloLime maTepuarbl, PacTBopbI:

- Kau11iA ABYXPOMOBOKMC/IbI N0 FTOCT 4220. ABaXAbl NEPEKPUCTaUT/IM30BAHHbIN W BbICYLLEHHbIA Npy Temne-
patype 170 °C. pactsop 0,025 H,;

11
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- Kanuii iogucTblii no FOCT 4232, pacTBOp MaccoBoii KoHUeHTpauwmm 50 r/gm3;

- Kanusa rugpokeung (kanvsa rngpookucs) no FOCT 24363. pacTBOp MaccoBoit KoHUeHTpauun 400 r/am3

- HaTpWA rngpokeng (HaTpus rnapookuck) no FTOCT 4328. pacTBOp MaccoBoii KoHLeHTpauun 400 r/agm3;

- Ka/mii MapraHuoBokucbiii no FTOCT 20490. pacTBOp MaccoBoii koHUeHTpauumn 40 r/aM3 B pacTBope Kanus
rMApoOKCMAa MW HaTPUS TMAPOKCUAA,;

- KanbLuiA XxN0opuCThbIN No [16]. nnaBneHHbIN;

- Kucnoty cepHyto no FOCT 4204. pazbaBneHHyto 5:100;

- Kpaxman pacteopumblii no FOCT 10163, pacTBop MaccoBoii KoHueHTpauun 10 r/gm3;

- HATPWIA yrnekucnblin 6e3soaHblvi no FOCT 83:

- HaTpuii cepHoBaTUCTOKUCALI No FTOCT 27068. pacteop 0.025 H,;

- nog no FOCT 4159. pacteop 0.001 H.;

- Kanbumsa okeng no FOCT 8677,

- CTaH4apTHbLIN 0bpasel, Meau, cTanu (HenernpoBaHHO) UK xenesa ¢ MaccoBoli foneii cepbl o1 0.002 %
00 0.03 %.

6.3.2 MeTop aHanusa

MeToA OCHOBaH Ha CXWUraHun HaBeckn Mefu, COAepXKallel cepy, B TOke kucaopoga npu temnepartype
1200 °C. nornoweHnn obpasytoLeincs 4ByoKNCH cepbl BOAOW N TUTPOBAHUM CEPHUCTON KMCOTbI PacTBOPOM oja
B NPUCYTCTBUM Kpaxmana.

6.3.3MoaroToBKa K BbIMOSTHEHUIO aHanmsa

6.3.3.1 Mepep npoBeAeHneM aHann3a Heo6X0AMMO NMPOBEPUTL FTEPMETUYHOCTb YCTaHOBKW ANSA onpejene-
HUA cepbl (PUCYHOK 1) M NpaBUIbHOCTL ee CO0PKU.

[ns aTOro coeAnHAT BCIO YCTAHOBKY C 6an/10HOM, CofepXalum K1UCMopod, OTKPbIBAIOT TPEXXO0BOW
KpaH Ha BO3[yX, OCTOPOXHO OTKPbIBAIOT BEHTU/Ib 6asi/IoHa, NPoNnycKaloT KUCA0Pog co ckopocTbio 20—30 ny-
3bIPbKOB B MUHYTY, NepeKIoYatoT TPEXXOA0BOM KpaH B NOSIOXEHUE, NPY KOTOPOM KMC/IOPOA NOCTynaeT B Neub, 1
3aKpbIBAIOT KpaH nepeg nornoTutesibHbIM cocyoM. B TeueHne 2—3 MUH JO/MKHO NPeKpaTUTbLCA BblAeneHne
Ny3bIpbKOB B MPOMbIBHbIX CK/ISTHKaX, NOc/e Yyero Heo6xo4mMmo BbbkAaTb ele oT 540 7 MUH. Ecnun nysbipbkn
60nblUe He BblAeNATCS, YCTaHOBKY MOXHO CUMTaTb FePMETUYHOA.

6.3.3.2 Mepepn npoBegeHem aHannsa Heob6xoAnMo NPoBepUTL Npu Temnepatype oT 1200 °C go 1250 *C
YCTPOICTBO A/18 COKUTaHWS Ha repMETUYHOCTb U Hasldne NeTy4mx BoCCTaHaBMBaKwLWmMX BewwecTs. [11s 370ro B
o6a cocyaa nornoTUTeNbHOro yctpolictea HanmeatoT no 50 cm3Bogabl M No 10 cm3pacTeopa kpaxmasna, npuavea-
10T 13 6IOPETKM HECKOMNBKO Kanesb pacTBopa oga A0 NOosB/IEHUS CUHe-TO/Ty601 OKpackv (MHTEHCMBHOCTb OKpac-
K/ B 060MX cocyaax fos/mkHa 6bITb 04MHaKoBoO). HarpesatoT neyb A0 Temnepatypbl oT 1100 °C go 1250 °C u
nponyckalwT KUCNOPOS CO CKOPOCTbI0 40—50 Ny3bIpbKOB B MUHYTY.
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Ecnu yepe3 4—5 mMuM OKpacka pacTBopa B /IEBOM COCYyZe WCYE3HEeT, TO 3TO 03HavaeT, YTo U3 TpyoKu
BbIJENATCA BOCCTaHaB/MBaKOLWMe BelecTBa, pearmpyioLlme ¢ iofom. B aTom cnydyae, He npekpaiias Toka
Kucnopoga, kK pacTBopy B /IEBOM COCyfie MPWIMBAIOT elle HeCKONbKO Kanenb pacTBopa ioga v npogosmkaroT
npubaBneHvne pacteopa iofa A0 Tex Nnop. Noka CMHASA okpacka B pacTBope OyAeT ocTaBaTbCA MOCTOSIHHON K
O/IMHaKOBOIi MO MHTEHCVMBHOCTM C OKpacKol pacTBopa B NpasoM cocye.

6.3.3.3 119 npoBeaeHna aHanunsa hapopoBble 10A0UKM NpeABapuUTesIbHO NPOoKasMBaloT Npu Temnepary-
pe oT 850 °C no 900 *C B TeyeHue 1 4. [pokaneHHble NoA04KM NOMeLaloT B 3kcukaTop. Mepes nposeeHnem
aHanusa nof0uKy npokanvealoT npu Temnepartype 1200 °C B aTmochepe knucnopoga, NpoBepsioT Ha cofepxa-
HVe cepbl B YCNOBUAX NMpoBeAeHUs aHanusa. Hasecky ¢ ucnbiTyeMbiM 06pasLomM noMeLlalnT B MPOBEPEHHYO
nopouky. Mocne npoBefeHnsa UCMbITaHUS NOA0UKY 60NbLUE He NCNONb3YIOT.

6.3.3.4 MNpu npurotoBneHnn 0,025 H. pacTBOpa CEPHOBATUCTOKNCIONO HaTpus (HaTpus Tuocynbdara) Ha-
Becky 6.2 r pacTBopsitoT B 100 cM3CBEXENPoKUNAYEMHON 1 OXNaXAEHHON BoAbl, Npn6asnstoT 0.2 r 6e3BOAHOI0
YI/IeKMCNOro HaTpus, fo0NvBatoT BoAoN A0 1000 cmM31 XOPOLLO NepemMeLLnBatoT.

MaccoBylo KOHLEHTpaLuio pacTBopa CEPHOBATUCTOKMNC/IOTO HAaTPUA yCcTaHaBInBatoT Ha 2—3 CyTOK nocne
NPUroToB/IEHNS pacTBopa.

Mpwn ycTaHOBAEHUN MaccoBO KOHLeHTpauumn 0.025 H. pacTBopa CepHOBaTUCTOKMCIOro HaTpua 10 cm3cep-
HOM KMcNoTbl, pasbasneHHoin 5:100, nomeLlaloT B KOHNYECKY Konby BMecTuMOoCTbio 250 cM3 npuavsaioT
10 cm3pacTtBopa oguctoro kanusi. 25 cm30.025 H. pacTBopa ABYXPOMOBOKMCAOro kanusi. Konby 3akpbiBaloT
npuULwIMOBaHHO NPOGKOV 1 OCTaBNAAT B TEMHOM MecTe B TeyeHne 8— 10 MuH. MpunvsaioT Bogy A0 06bema oT
7040 80 cM31 TUTPYIOT BbIAENMBLUMIACA 10, paCTBOPOM CEPHOBATUCTOKMCIOIO HATPUA [0 CBET/I0-XKENTOl oKpac-
K1, NpunvBaloT 2 cM3pacTBopa KpaxMasa v NpoAoKatoT TUTPOBaHME [0 UCHE3HOBEHWNSA CUHE OKpacKW.

MaccoByo KOHLEHTpaLuio pacTBOpa CEPHOBATUCTOKMCO0ro HaTpusa WNg, r/cm3, BbIYUCAAIOT No hopmyne

------ @)

roe V— 06bemM pacTBopa CEpHOBATUCTOKMUC/IONO HATPWS, MU3Pacxo[0BaHHbIi Ha TUTpoBaHue, cM3

6.3.3.5 Mpw npurotoenexmmn 0.001 H. pacTBopa iioga HaBecky 0.127 r iioga pacTBopsitoT B 50 cm3pacTBopa
hoancToro kanmsa u pasdasnsoT pacTBop BoAol A0 1 Am3. PacTBop XpaHST B CTEK/ISIHHON NocyAe U3 TEMHOro
cTekna.

TuTp pacTBopa liofa, BbIpaXEHHbI B rpaMMax cepbl, yCTaHaB/IMBAIOT N0 YETbIPEM HaBECKaM CTaHAapTHOro
o6pasLa c U3BECTHLIM CoZlepXaHneM cepbl. CXUraHue cepbl B 3TOM C/lydyae NpPoBOAST cornacHo 6.3.4.

TuTp pacTBopa lioga no cepe 7. r. BbIYUCAAOT No hopmyrie

Cm

7 =v100 ®

roe C — maccoBas 4019 cepbl B CTaHAapTHOM obpasue. %;
T — macca craHfgapTHoro obpasua, T;
V — 06bem pacTBopa iioga, u3pacxoA0BaHHbIN Ha TUTPOBaHMe, CM3.

NMpumeyaHue — Mpu OTCYTCTBMM CTAHAAPTHOO 06pasLia MacCoBYH0 KOHLEHTpaLuio pacTeopa Mofa ycraHas-
IMBAIOT N0 PacTBOPY CEPHOBATUCTOKUC/IONO HATPUs, MAcCOBasi KOHLEHTPALMs KOTOPOro yCTaHOB/IEHA MO PacTBOPY ABY-
XPOMOBOKUC/IOTO Kasiusl.

Mpwy ycTaHOBNEHUN MaccoBoi KoHueHTpauum 0,001 H. pacTBopa iioga rotoesT 0,001 H. pacTBOp cCepHOBa-
TUCTOKUCNIOTO HaTpusi ¢ pad6asneHnem 0,025 H. pacTBopa: oTéupatoT nuneTkoli 10 cm30.025 H. pacTBOpa CepHo-
BaTUCTOKMC/IOTO HATPYA, NOMELLaloT B MEPHYHO KONBy BMECTUMOCTbIO 250 M3, JoNunBatoT NpeABapuTebHO Npo-
KNNSAYEHHOI 1 OXNaxAeHHOW BOAOW A0 METKM 1 nepemeLunBatoT. PacTBop roToBsST B leHb NpyMeHeHus. B konby
BMECTMMOCTbI0 250 cm3HanusatoT oT 18 A0 20 cM3BOAbI, NPUANBAIOT U3 BIOPETKN TOUHO OTMEpPEeHHble 20 cM3
pacTtBopa oga, pa3basnstoT Bogoi Ao o6vema ot 70 go 80 cm3, nepemeLunsatoT U TUTPYOT 0,001 H. pacTBOpOM
CepHOBaTVCTOKNC/IOrO HAaTpUS [0 CBET/I0-XENTON OKpacku, 3aTemM NpuameatoT 2 cM3pacTBopa Kpaxmasna v npo-
[0/MKalT TUTPOBaHMeE 4,0 NCHE3HOBEHWSA CUHEN OKPaCKK.

MaccoBylo KOHLeHTpauuio pactesopa ioga Al,, r/cm3, BblYMcasaT no oopmyne

Ny
20 - ©)

roe W, — mMaccoBasi KOHLeHTpaLus pacTBopa CEpHOBATUCTOKUC/IONO HaTpus, paBHas Ntia/25. r/cm3:
V — 06beM pacTBopa CepHOBATUCTOKUC/IONO HATPYUSI, M3PACXOA0BaHHbIA HA TUTPOBaHWE, CM3.
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TuTp pacTBopa iloga no cepo T, I. BLIYUCASAIOT Mo hopmye

T Nj16.03

~ 1000 (10)

6.3.4 BbinosiHeHNe aHanusa

6.3.4.1 O6Lme TpeboBaHUS «MeToAaM aHan3a 1 TpeboBaHns 6€30MacHOCTN NPU BbIMOSIHEHUW aHa/I30B —
B COOTBETCTBUW C pa3genamn 3 n4.

6.3.4.2 MaccoBylo j0/1t0 Cepbl ONpeAenstoT napannesibHo U3 ABYX HaBeCOK Npoobbl.

6.3.4.3 O HOBpPEMEHHO Yepes3 BCce CTaauv NOoAroTOBKM NPO6 K aHann3y NpoBOASIT KOHTPO/IbHbIV OMbIT Ha
YNCTOTY PeaKkTUBOB.

6.3.4.4 HaBecky megn maccoli 2,0 r (npu maccoBoii gone cepbl o 0,005 %) nam maccoin 1.0 1 (npu
maccoBoli gone cepsl cBbilwe 0.005 %) pacnpenensoT paBHOMEPHO NO AHY NpefBapuUTeIbHO NPOKaneHHOo
N0A0YKM ANS OKUTaHUS.

Mocne atoro B Tpy6Ky neun (B Hanbosiee HarpeTyro 30Hy) NOMeLL 0T SI0A0UKY C HABECKO Mefmn Npyu Nomo-
LM ASIMHHOTO KPHoYKa U3 CTaslbHOM NPOBOJIOKM AMaMeTPOM 0T 2 0 3 MM. Tpy6Ky neyn HeMeLNEeHHO COeANHAT
C OCTa/IbHbIMMW YCTPONCTBAMU N CXUratoT HaBecky Meaun. CKOpPOCTb MPONyCKaHUsa KMCnopoga A0o/mMKHa NoAAEPXM-
BaTbCA Takol, YTOObI XXMAKOCTb B NOMOTUTENbHOM COCyAie (PUCYHOK 2. NeBas 4acTb) NOAHUMANACh Ha AONONHW-
TefIbHYI0 BbICOTY OT 2 10 3 cM. Korga noctynatowue u3 neyv B NorfoTUTENbHBbIA COCy[, rasbl HAYMHAT o6ecLBe-
ynBaTb pacTBOp oga, NPUANBAIOT PacTBOP MoAa C TakoW CKOPOCTbIO, YTOObLI CHHAS OKpacka He ncyesana Bo
BPEMS CKUraHUsa HaBeckn. CxxMraHune cepbl CUMTAOT 3aKOHUYEHHbIM, KOrfja oKpacka pacTsopa B NOrnoTUTE/lbHOM
pacTBope ocTaeTcs NOCTOAHHOW U OAMHAKOBOW N0 MHTEHCMBHOCTU C OKPACKO/ pacTBOpa B NpaBoii YacTu cocyaa
AN NOrNoWweHns.

6.3.5 O6pab6oTka pe3ynbTaToB aHannsa

6.3.5.1 Maccosyto o0 cepbl X. %, BbIUNCAAIOT N0 hopmyne

" (11
roe T — TUTP pacTBopa 1iofa, BblpaXeHHbIV B rpaMmmax cepbl:
V — 06bem pacTBopa loga, n3pacxofoBaHHbIi HA TUTPOBaHNe, CM3;
m — macca HaBeckun Meau. T.

6.3.5.2 3a pesynbTaTt aHasim3a NpuHMMatoT cpegHeapumMeTuyeckoe 3HaueHne 4Byx napaniesibHbIX onpe-
[leneHnin npu ycnoBum, 4To abCconoTHaa PasHOCTb MeXay HAMW B YC/TIOBUAX NOBTOPSAEMOCTY He NpeBbillaeT
3HaueHwu (Npy goBepuTenbHol BepoaTHocTH P = 0,95) npeAena noBTOPAEMOCTY I. NprBeAEeHHbIX B Tabnuue 1.

Ecnu pacxoxgeHve mexay pesynbtatamMmu napassiefbHbiX onpegeneHnii npesbillaeT 3HaueHnsa npejena
NOBTOPSAEMOCTY, BbINO/HAIOT NpoLeAypbl, U3N0XeHHbIe B cTaHAapTe [2] (noanyHkT 5.2.2.1).

6.3.6 KOHTpPO/Ib TOYHOCTUN pe3ynNbTaToB aHanmsa

KOHTpONb TOYHOCTUM pe3y/ibTaTtoB aHanusa — no 3.14.

6.3.7 OhopmneHne pe3ynbTaToB aHanm3a

Pe3ynbTathl aHanu3a ohopMasioT B COOTBETCTBUM € 3.15, 3HAUEHUsI NOrPeLLHOCTY pe3ynbTaToB aHamM3a
A npusBefeHbl B Tabnuue 1.

6.4 MeTof uHpakpacHoli cnekTpomeTpuun

6.4.1 CpepcTtea U3MepeHuil, BCnomoratesibHble yCTpolicTBa, Matepuarbl, pacTBopbI

Mpu BbINONHEHNW N3MEPEHNIA NPUMEHSIOT CieAytoLLve CpescTBa USMEPEHWIA, BCIOMOraTe lbHble YCTPOii-
cTBa:

-aHanmM3aTop Ha cepy, OCHOBaHHbI Ha NPUHLMNE MHAPaKPaCHON CNEKTPOMETPUN C UHAYKLVOHHOW BbICOKO-
YaCTOTHOW NeYbto;

- Neyb LWaxTHYH, o6ecneynBaloLLyo Temnepartypy HarpeBa He meHee 1200 °C;

- TUINW OTHEYNOPHbIE Kepammnyeckune, npokaseHHsle npu temnepartype ot 900 °C go 1200 °C B TeyeHue He
MeHee 4 u;

-COno NOCT 8.315 cocTtaBa Mmeu UK CrnjiaBoB Ha OCHOBE Mefu UV HA OCHOBE Xefesa;

- NMVHUET MeauumHeknii no FTOCT 21241.

Mpu BbINONHEHUW N3MEPEHUI NPUMEHSAIOT CriedytoLme MaTepuarnsb:

- KNCNOPOA, TEXHUYECKMIA ra3006pa3Hbiii no MTOCT 5583:

- MarHuit XxNI0pHOKMCAbIN (@HrMAPOoH) thpmbl «LECO» nnu no [17];
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- nnaBHW: BoNbpam no [18]. xxeneso no [19] n gpyrue BelecTsa, obecneymsaroLme cxxuraHne npoodsl u
pe3ynbTaTbl KOHTPOJILHOTO ONbITA, YKa3aHHble B 6.4.2.1;

- HATW 1 BONIOKHA CTEeKNAHHbIE OfAHOHanpasieHHble no FTOCT 10727:

- ackaput cpupmbl «LECO» unu no [20].

6.4.2 MeToa nsmepeHus

MeToA 0CHOBaH Ha U3MepeHMn CBETOMOI/OLLEHNSI ra3006pa3Horo okeunga cepsl (IV) B HghpakpacHoli o6na-
CTV cnekTpa nocne BblAeNeHNs ero U3 HaBeckn MeTanna CKMraHnem B MHAYKLMOHHOM BbICOKOYACTOTHOW neuun B
TOKe Kvcnopoaa.

6.4.2.1 M3mepeHne maccoBoii Ao cepbl (Mpy maccoBoli gone ot 0.0003 % ao 0.050 %) meTofoM MHMpa-
KpacHOW CneKkTpoMeTpuu B NPUCYTCTBUN NNaBHA

MoAroToBKa K BbINO/IHEHUIO M3MEPEHNT

MoAroToBKy aHanm3aTopa K paboTte v ero rpafympoBKy NPOBOAAT B COOTBETCTBUM C MHCTPYKLMeli No ero
akcnayaTauuu. [1ns rpafympoBku ciefyeT UCNosb30BaTh CTaHJapTHbIe 06pasLibl cocTaBa MeAu Uun CniaBoB Ha
OCHOBE MefV UN Ha OCHOBE Xenesa.

BbinonHeHwe nsmepeHuii

O6Lwme TpeboBaHMsA K METOAAM N3MEPEHMIA 1 TPe6OoBaHNs 6e30MacHOCTY NpY BbINO/IHEHUN N3MepPeHN — B
COOTBETCTBUM C pa3genamu 3n4.

MaccoByto 0110 cepbl OnpeAenaioT napanienbHo U3 ByX HaBECOK.

B Turenib nomeLLaT HaBecky aHann3npyemMoii npobbl Maccoli ot 0.2000 o 1.0000 r, ,o6aBNSOT NNaBeHb,
macca KOTOporo fo/hkHa ObITb O4MHAKOBOM NpW NPOBEAEHUN KOHTPOJILHOTO ONbITa, rPpagyvpoBkM N aHanu3a, u
NpOBOAAT aHan3, Kak ykazaHo B Npuiaraemoli K aHaim3aTopy UHCTPYKLUK.

HenocpeacTBeHHO Nepe M3MEPEHNEM HaBECKW aHaIM3npyemoii Npoobl MPOBOAAT KOHTPO/IbHbINA ONbIT. s
3TOro B TUreslb NOMELL AT HaBECKY NaBHA Takol Maccol, Kakyto MCNob3yoT Npy aHanv3e npob, 1 NpoBOAAT
aHanu3, Kak ykasaHo BblLLE.

KOHTPO/bHbIV ONbIT CieayeT cunTaTh YA0BNETBOPUTE bHBIM, EC/IM NOKa3aHWA MacCoBON [,0NW cepbl Ha
LMchpoBOM fUCnee He NPeBbILLA0T NOrpeLlHOCTbL MeToAa aHanusa (Tabnuua 2). MorpeLwHocTbo MeToaa aHanv-
3a CcUMTaloT NOrPELLHOCTb HUXKHEro AnanasoHa onpeaensiemMbiX UHTEPBasIoB MacCoBbIX [O/1ei cepsbl.

O6paboTka pesynbTaToB N3MEPEHWI

Pe3ynbTaTbl K3MEPEHUS MacCOBOI [0V Cepbl B NPOLIEHTaxX BbIBOAATCA Ha AMCNER v NpuHTep aBToMa-
TM3MPOBAHHOIO aHa/IM3aTopa.

3a pesynbTaT U3MepeHuit NPUHUMAtOT cpegHeapudMeTnYecKoe 3HaveHne ByxX napasnsesnbHbix U3mepe-
HWA NpY YCNOBUK, YTO @a6COMIOTHAA PA3HOCTb MEXAY HAMYW B YC/IOBUSIX MOBTOPSIEMOCTM He NPeBbILIaeT 3HaYeHUi
(npv foBepuTensHoli BepoATHOCTM P =0,95) npegena noBTOPAEMOCTY I. PYBEeAEHHbIX B Tabnuue 2.

Ecnu pacxoxgeHne mexgy pesynbTatamu napanefbHbiX U3MepeHuil npesbillaeT 3HayeHne npegena
NOBTOPSEMOCTY, BbINOJTHAIOT NpoLeAypbl, U3N0XEHHbIEe B CTaHAapTe [2] (noanyHkT 5.2.2.1).

6 4.2.2 I3amepeHne MaccoBoii onu cepbl (Npu Maccosoii gose oT 0.0002 % fo 0.0050 %) METOAOM UH-
dpakpacHoii cnekTpomeTpun 6e3 NpUMEHeHNs NNaBHA

MoAroToBKa K BbINO/IHEHNIO U3MEPEHNT

MoAroToBKy aHanm3aTopa k paboTe v ero rpaflyvpoBKy NPOBOAAT B COOTBETCTBUM C MHCTPYKLMeli No ero
akcnayaTauumn. FpagympoBKy cnegyet npoBogutb no CO cocTaBa Meam U3 Tpex napannenbHbIX U3MepeHuii.

B cnyuae rpafyMpoBku aHanvsaTopa npeanpuaTmeM-n3roToBuTeieM NoBTOPHas rpafynpoBka He TpebyeT-
cs. B npouecce npyMeHeHns 4aHHOT0 aHaM3aTtopa NPoBOAAT KOHTPOb CTABUIBHOCTY rpadynpoBK/ B COOTBET-
CTBUW C UHCTPYKLWeEli No aKkcnayaTaumn.

Hasecku CO v aHanm3mpyemMoro matepuana npobbl A0/MKHbI 6bITb OAUHAKOBBIMMU.

Ecnu HalijeHHoe cpefiHee 3HayYeHVe MaccoBovi 40M cepbl B CO 0TMYaeTCs OT aTTeCTOBAHHOIO 3HaYeHNs
60/1e€e YeM Ha 3HaYeHne NOrpeLIHOCTU NOCTPOEHUS rPasyMpPOBOYHOIN XapakTeprucTuku, rpagyvipoBKy NOBTOPSIOT,
paccumnTaB IMHEVHbIA MHOXUTE b A/19 KOPPEKLMN rpayMpOoBK1 B COOTBETCTBMM C MHCTPYKLIMEN N0 SKCMayaTauuu.
Mpy NOBTOPHOM MPEBbILLEHVN 3HAYEHWSA MOTPELLHOCTN NOCTPOEHUS rPadyVPOBOYHON XapakTepucTrKM NpoBeje-
HWe aHasIM3a nNpekpaLLatoT 40 BbIACHEHVS W YCTPAHEHNA NPUYNH. 3HAaUYEHWe NOrpeLlHOCTN MOCTPOEHNA rpafynpo-
BOYHOI XxapaKTepucTUKM ycTaHaBNMBAKOT B labopaTopun 4151 KOHKPETHOTO 3K3eEMNApa CPeACcTBa U3MEPEHNIA.

BbInonHeHne namepeHuii

O6Lwme TpeboBaHMsA K MeTo4aM N3MepPEeHNi 1 TpeboBaHNs 6e30MacHOCTY NpY BbINO/IHEHUN U3MEPeHN — B
COOTBETCTBUM C pa3genamu 3n4.

MaccoByto f,0/1t0 cepbl ONpeAensatoT U3 ABYX napannefbHbIX N3MepeHuii.
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B Turesib nomeLLalT HaBecky aHanu3nupyemMoii npobbl Maccoli (1.000 + 0.200) r. ucnonb3ys Wynubl, CTaBaT
Ha NofCcTaBKy aBTONOrPy304HOro yCTPOCTBA 1 flasiee NPOBOAAT aHauIn3, Kak ykasaHo B npuiaraemoi K aHanunsa-
TOPY VHCTPYKLUK.

O6paboTka pe3ynbTaTtoB N3MepeHuii

Pe3ynbTaTtbl U3MEPEHNS MacCOBO [O/IN CePbI B MPOLEHTax BbIBOAATCA Ha ANCNIEN KOMMbloTepa.

3a pe3synbTaT U3MepeHuii NPUHUMAIOT cpeHeapudMeTrYeckoe 3HavyeHne AByX napasnenbHbiX u3mepe-
HWA NpY YCNOBUK, YTO @6COMIOTHAA Pa3HOCTb MEXAY HAMYW B YC/I0BUSAX NOBTOPSIEMOCTMW He NpPeBbIlLaeT 3HaueHui
(npv poBepuTensHol BepoATHOCTM P =0.95) npegena noBTOPAEMOCTU N1 NPUBEAEHHBIX B Tabnumue 3.

Ecnu pacxoxgeHne mexay pesynbTatamv napannesnbHbiXx M3MepeHuit npesbillaeT 3HayeHne npegena
NOBTOPAEMOCTU, BbIMOMHAIOT NpoLeaypbl, U3N0XEHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

6.4.3 KOHTPO/Ib TOYHOCTU pe3yibTaToB U3MEPEHU

KOHTpOb TOYHOCTY pe3ynbTaToB N3MepPEHUii — B cOOTBETCTBUM ¢ 3.14.

6.4.4 OchopmneHne pe3ynbLTaToOB N3MEPEHUIA

Pe3ynbTatbl 3amepeHuii 0hopMAAIOT B COOTBETCTBMM C 3.15. 3HaYEHNS NOrpeLHOCTY pe3yibTaToB U3Me-
peHwuii AnpuBefeHbl B Tabnuuax 2 u 3.

7 MeToa onpepeneHnsa maccoBoii gonu gpoccopa

7.1 O6nacTb NPpUMeHeHUs

B HacTosILLEM pa3fernie yCTaHOB/IEHO ONpefesnieHne MaccoBoli 4onu docdopa B Mean B guanasoHe oT
0.0003 % p,0 0.06 % hoTOMETPUYECKMM METOAOM.

MeTog He pacnpocTpaHsieTcs Ha onpejesieHne MaccoBoi fonun dpocdopa B Meamn no FTOCT 859 mapok
MOOKkMOOSG.

7.2 TpeboBaHMA K NOrpeLwHOCTN aHanmsa

MorpeLHoCTb pe3ynbTaToB aHann3a MaccoBoli 40n chocdopa, 3HaYeHUs npesenoB NOBTOPSEMOCTU U
BOCMPOM3BOANMOCTY /151 LOBEPUTENBbHOI BeposaTHOCTM P =0.95 fomKHbI COOTBETCTBOBATL NPVBEAEHHBLIM B Tab-
nvue 4.

Ta6nuua4d
B npoueHTax
AvnanasoH MorpewHocTb Mpepen
MaccoBoil gonu cocgopa pes3ynbTaTtoB aHanusa

i A noBTOpsieMOCTU [ (n*2) BOCApousBoAMMOCTU R

OT 0.0003 pgo 0.0010 BktOM. 0.0002 0.0002 0.0003

Cs. 0.0010 » 0,0030 » 0.0003 0.0003 0.0004

» 0.0030 » 0.0100 » 0.0006 0.0006 0.0008

» 0.010 » 0.030 » 0.002 0.001 0.003

» 0.030 » 0.060 » 0.004 0.002 0.005

7.3 CpegcTBa n3MepeHuil, BcnomoraTtesibHble yCcTpolicTBa, MaTtepuansl, pacTBopbl
Mpu BbINONHEHUY aHaIM3a NPUMEHSIOT cneaytoLLne cpescTBa M3MEPEHWIA, BCnoMoraTte bHble yCTpoiCcTBa:
- (hoTOMeTp DOTOINEKTPUYECKNIA NN CNEKTPODOTOMETP CO BCEMU NPUHALNEXHOCTAMY;

- Becbl nabopartopHble cneunansHoro kinacca TodHocTv no FOCT 24104;

- NUNETKM He HWxXe 2-ro Knacca To4HocTu no FOCT 29169 n TOCT 29227,

- KONn6bl MepHble 2—50—2.2— 100—2,2—1000—2 no FOCT 1770:

- cTakaHbl B-1—250 TC no FOCT 25336;

- Konby KH-1— 100—14/23 no NOCT 25336;

- BOPOHKY BroxHepa no FOCT 9147;

- CTEK/10 YacoBoe.

Mpwv BbINOHEHUN aHaNIM3a NPUMEHSIOT crefyoLne MaTepuasbl, pacTBopbI:

- 6ymary punbTpoBasibHyto no FOCT 12026;

- unbTpbl 06€330/1EeHHbIE NO [21] K gpyrue cpesHen NIoTHOCTY;

- KMCNoTy consAxHyto no rOCT 3118;

- KMCNoTy a3oTHyt0 NolrOCT 4461 v pazbaBneHHyo 2:1;
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- CMeCb CONAHOW 1 a30THOW KNCMOT B COOTHOLWEHNM 1:3, CBEXENPUrOTOB/IEHHYHO:

- aMMOHWIi BaHagueBokucblin meta no FOCT 9336, pacTBOp MaccoBoOli KOHUeHTpauun 2.5 r/igm1;

- aMMOHMI MoNM6aeHOBOKUCLIN No FTOCT 3765. NepekpuCTa/ININ30BaHHbIA. pacTBOP MaccoBOl KOHLEHTpa-
uun 100 r/gm3.

- Bogopoga nepokcug no FOCT 10929 n pa3basneHHblii 1:9:

- Ka/IMin mapraHuoBokucblii no FOCT 20490. pacTBop MaccoBoii kKoHueHTpaymmn 0.2 monb/gM3 (1 H.);

- megb no FOCT 859;

- KasmiA hocdHOPHOKMCIbIA 0AHO3aMelLeHHbI o FTOCT 4198. BbicyLeHHbI Npu Temnepatype ot 80 °C o
90 °C B TeyeHue 1y;

- HaTpuii octopHOKMCLIN ABYy3aMelleHHbIi no TOCT 11773. BbiCyLLEHHbIV Npy TeMnepaType oT 102
0o 105 °C B TeveHue 1vy;

- pacTBOpbI (hocchopa M3BECTHOIN KOHLEHTpaLUK;

- aMmmMuak BogHsblli no FOCT 3760;

- CNVPT 3TWOBbLIN PEKTUXNKOBAHHBI TexHuYeckmii no FTOCT 18300.

7.4 MeTof aHanunsa

MeToA 0CcHOBaH Ha 06pa3oBaHnn hocthopHO-MOIMBAEHO-BaHAANEBON reTeponoanKUCNoTLI B 1 M pacTBo-
pe a30THO KMCNOoTbl. ONTUYECKY NOTHOCTL pacTBOpa U3MepsatoT NPy AVHE BOAHbI 0T 400 40 413 HM nnm oT
440 0 453 HV B 3aBMCMMOCTY OT MaccoBoOii fonu doccopa.

7.5ToarotoBKa K BbINO/THEHUIO aHanM3a

7.5.1 MNpwv NpUroToBNEHNN pacTBopa BaHaAYeBOKMCI0ro aMMOHNA MaccoBOl KOHLeHTpauun 2.5 r/gm3 Ha-
Becky 2,5 r BaHa4MeBOKMC/IOr0 aMMOHKS pacTBopstoT B 650 cm3Boabl, f06aBns0T 10 cM3a30THOM KMCNOTHI,
fonuearoT Bogoit o 1000 cmM3u1 nepemeLLnBatoT.

7.5.2 MNpn NpuroToBieHUN pacTBopa MOIM6AEHOBOKAC/IOT0 aMMOHUA MaccoBO KoHUeHTpauun 100 r/gm3
BHavasie NpoBOAAT NepekpucTanIn3aLnmio conm cneayrwmnm o6pa3om: HaBecky com maccoin ot 100 go 120 r
pacteopsitoT B400 cm3Boabl npy TemnepaType 80 °C v aBaxabl hunbTPyOT ropsiunii pacTBop Yepes NoTHbIN
06e330/1eHHbIN (PUNBTP «CUHAS TeHTa». KnonyyeHHoMy pacTeopy Ao6asnstoT 250 r aTM0BOro CNvMpTa, oXaax-
[aloT 1 fatoT OTCTOATLCA B TeveHne 14, BoinasLune KpUCTas/ibl 0OTOUILTPOBLIBAIOT HA BOPOHKe BroxHepa. Mony-
YeHHble KpUCTas/ibl MONNGAEHOBOKMNCIOr0 aMMOHUSA PACTBOPSAIOT Y CHOBA NIEPEKPUCTASI/TM30BbLIBAOT. KPUCTaU/IbI
OTOMLTPOBLIBAIOT HA BOPOHKE BloxHepa, NpoMbiBaloT 2—3 pasa 3TUI0BbIM CNMpToM 06bemMoM 0T 20 Ao 30 cm3
noc/e Yero vx BbICYLUMBAIOT Ha Bo3ayxe. MNepes npuMeHeHneM U3 nepekpucTasiM3oBaHHO COMN FOTOBAT pa-
CTBOp cnegytowmm obpasom: Hasecky 100 r conv pacTBOpstoT B Boge o6bemom oT 700 4o 800 cm3um npunmsatoT
oT 25 po 30 cm3aMmMmnaka. PacTBop nepemeLlunBaloT, 3aTem ero uUbLTPYIOT Yepes BaTy UM 6yMaxHyo mMaccy,
fonusatoT Bogol 4,0 1000 cm3u nepemelumnBatoT. VICNob3yoT CBEXENPUrOTOBEHHbIM.

7.5.3 1n51 NOCTPOEHWSA rPafypoOBOYHbIX rpachKoB rOTOBAT PAcTBOPbI hocchopa N3BECTHO KOHLEHTpaLum.

Mpwv npuroToBneHUK pacTeopa A MaccoBoii KoHLeHTpauum doccpopa 0,1 mr/cm3Hasecky 0,4580 r aBy3amve-
LeHHoro chocchopHokucaoro Hatpus nnm 0.4390 r ogHo3amMeLLeHHOro hoChOPHOKNCIOrO KasIMst PacTBOPAIOT B
BoAe 06beMoM oT 50 go 70 cm3, 406aBASAT 2 cM3 a30THOW KUCMOTbI, pAacTBOP NEPEHOCST B MEPHYH KONGY
BMecTuMocTbio 1000 cM3, 40N1MBaOT BOAOM 4,0 METKM M NEPEMELLMBALOT.

Mpy npuroTtoBaeHun pactBopa b maccoBoii koHueHTpauun dpocopa 0,025 mr/cm325 cm3 pacTBopa A
nomMeLlarT B MEPHYIO k0Nby BMecTumocTbio 100 cm3, fonMBatOT BOAON A0 METKM U NepeMeLLmnBatoT.

PacTBopbl A 1 BXpaHAT B N0IM3TUIEHOBOI nocyae. PacTBop b MCNonb3yloT CBEXENPUIrOTOB/IEHHbIM.

7.5.4 MocTpoeHne rpagynpoBOYHbIX rpadkos

7.5.4.1 Mpwn maccoBoii gone dpochopa meHee 0.001 %

B MmepHblie kon6bl BMecTUMOCTbIo 50 cm3kaxaas nomewatoT 0; 0,4; 1,0; 2.0:3,0; 4.0 1 5.0 cm3pacTtBopa b,
yTo cooTtBeTcTBYET 0; 10; 25; 50; 75; 100 n 125 mkr chocdhopa, NpmbasnstT oT 3 4o 4 cM3a30THOI KUCIOTHI,
npunneatoT 5 cM3BaHaAMEBOKMNCOrO aMMOHUSA. 5 cm3pacTBopa MONMG4EHOBOKMC/IONO aMMOHMSA 1 AONIMBAIOT
BOAOl [0 MeTkKM. Mocne npubaBneHns Kaxaoro pacTsopa CoaepXnmoe konb XopoLlo nepemeLunsatoT. Yepes
20 MWH U3MepAIT ONTUYECKYH0 NIOTHOCTb pacTeBopa Npu AnvHe BonHbl 0T 400 g0 413 HM B KlOBETE TO/NLLMHON
noraowaouiero ceet c10s 30 MM OTHOCUTE TbHO pacTBopa 6e3 fobasneHns docdopa.

7.5.4.2 MNpwn maccosoii gone docdopa ot 0.001 % fo 0.006 % nocTynatoT Tak Xe, kak B 7.5.4.1. ofHaKo
KonnyecTtBo pacTtsopa b coctasnset 0; 1,0: 2.0; 4.0; 6,0; 8.0; 10,0 n 12,0cm3 uto cooTseTcTBYeT 0; 25; 50; 100;
150. 200; 250 1 300 mKr chocdhopa.

OnNTUYECKYO NIOTHOCTb PACTBOPOB M3MEPSIHOT NPU A/IMHE BOMHbI OT 400 1,0 413 HM B KHOBETaX TOMLLMHO
nornowatowero ceeT cnos 20 MM OTHOCUTESIbHO pacTBopa 6e3 fobasneHns ocdopa.

7.5.4.3 MNpwn maccosoit gone docgopa ot 0,005 % fo 0,06 %
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B MepHble konbbl BMecTumocTbio 100 cm3kaxaas nomewatT 0; 1,0; 2.5; 5.0; 7.5; 10,0; 12.0 n 13,0cm3
pactBopa A. uTo cooTtBeTcTBYyeT 0; 100; 250; 500; 750; 1000; 1200:1300 mkr chocchopa, npmbasnsoT oT 6 4o
8 cmM3a30THoOW KucnoTbl. 10 cM3BaHaAMeBOKUCNOro aMMoHus. 10 cm3pacTBopa MoNn64eHOBOKUCIONO aMMOHUS.
Mocne npubaBneHns KaXxa0ro pacTBopa CoAePXMMOe Kosb TllaTeNbHO NepemMeLunBatoT. MNocne 3Toro pacTeop B
MepHOW ko/16e HeMeNeHHO fONNBAIOT BOAON A0 METKV U NepemeLurBatoT. Yepes 20 MUH M3MepsaoT ONTUYECKYHO
NAI0THOCTb pacTBopa Npu A/IMHe BOMHbI OT 440 1,0 453 HM B KlOBETE TOJLLMHOI nornoLlatoLero ceet cnos 30 Mm
OTHOCUTENBHO pacTBopa 6e3 fobasneHns doccopa

7.5.4.4 MNpwn maccosoit gone docdopa ot 0.01 % o 0.06 % B BOCbMM CTakaHax BMeCTUMOCTbo 250 cm3
Kaxablii B3BelmBaoT no 2.0000 r meau ( ¢ maccoBoii fonei dpocchopa meHee 0,0005 %), npubasnstoT 0:1.0;
2.5;5.0; 7.5; 10,0; 12.0 1 13.0 cm3pacTtBopa A, uto cootBeTcTByeT 0; 100: 250; 500; 750; 1000; 1200; 1300 mkr
chocchopa. PactBopbl, Npy HEOOXOAMMOCTM, BbiNapnsatoT A0 06bema 0T 140 2 cm3. 3aTeM B CTakaHbl NpuaMBaoT
no 30 cM3a30THOI KNCNOTbI, pa3baBneHHoNn 2:1. PacTBOp HarpeBatT, He [,OBOAS A0 KUMEHWs, [0 NOJSIHOro pa-
cTBOpeHuns megu. MNMocne pacTBopeHns Npobbl Npu cabom KMNEHUN yAansaloT OKCUMAbI a30Ta, He CHUMas vaco-
BOe CTek10. PacTBop oxnaxgatoT, npnbasnsioT 1 cm3pacTBopa MapraHL,0BOK1C/IOro kKanns (40 po30Boii okpac-
KW) Y OCTaBNAKT pacTBop Ha 5 MUH. 3aTeM HarpesaloT 0 KUNEHUs, KUNATAT B TedeHne 1 MUH 1 oxnaxgaroT Ao
TemnepaTypbl oT 30 X g0 40 X . MpubasnsawT 2 cM3 Nepokcuaa Bogopoaa, pasbasnieHHoro 1:9. kunaTtar B
TeueHue 30 c, 3aTem npubasnaoT 10 cmM3 pacTBopa BaHaAMEBOKNCIOrO aMMOHKSA 1 MPOAOHKAKT KUMATUTbL B
TeueHne 1 MuH.

PacTtBop oxnaxaatT 1 nepennsakT B MEPHYHO KONGY BMecTUMocTbio 100 cm3

MpubasnsaiT 10 cm3pacTBOpa MONNGAEHOBOKMCIOFO aMMOHMSA NPY HEMPEPbIBHOM NepemeLuvBaHum. MNoc-
Nle 3TOro pacTBoOp B MepHOI konbe Heme1eHHO A0NMBAOT BOLOW A0 MeTKM 1 nepemMelunBatoT. Yepes 20 MuH
N3MepST ONTUYECKYH MI0THOCTb pacTBOpa Npu AsiMHe BosHbI 0T 440 Ao 453 HM B KloBETE TOJILLMHONM nornowa-
towero ceet o 30 Mm.

PacTBopom cpaBHEHWSA NPU U3MEPEHNM ONTUYECKOW NJIOTHOCTM CNYXWT PacTBOp, COAEPXaLLMA 2 T meam (¢
mMaccoBoii foneii pocopa meHee 0,0005 %) 1 Bce peakTuBbl.

7.5.4.5 MNpun maccosoli gone dgoccpopa ot 0.001 % g0 0.06 % c ncnosb3oBaHNEM CMECU KUC/OT B AECATb
CcTakaHOB BMeCTUMOCTb0 250 cm3kaxablit nomewatoT 0; 0.8; 2.0 cm3pacTteopa b; 1,0; 2.5; 5,0; 7,5; 10.0:12.0;
13.0 cm3pacTtBopa A. yto cooteeTcTByeT 0: 20; 50; 100:250; 500; 750; 1000; 1200; 1300 mkr chocdpopa, npuau-
BatoT 0T 18 10 20 cm3cMecH COMSIHOM 1 a30THOW KMCMOT B COOTHOoWweHun 1:3. lo6aBnsoT oT 20 go 25 cM3BoAb!
W KUNATAT B TedeHne 3—4 MUH. PacTBopbl oxNaxaaloT 1 NoMeLLaloT B MepPHbIe KO/16bl BMECTUMOCTbIO 50 cM3.

K nonyyeHHoMy pacTBopy NpuanMBatoT Npu nepemMeLuBaHnm 5 cm3pacTBopa BaHaAneBOKNCI0T0 aMMOHNS
n 5 cm3pacTBopa MoNM64EHOBOKCIONO aMMOHNS, AOMBAOT BOAON A0 METKM 1 nepemeLunBatoT. Yepes 20 MyH
M3MepSIT ONTUYECKYI NIOTHOCTL pacTBOpa Npu A/IMHE BO/HbI 0T 440 A0 453 HM B KioBETE TO/LWMHOI nornowa-
towero ceet cnos 30 Mm.

PacTBOpoM cpaBHeHUS NpY N3MEPEHMMN ONTUYECKOW MIOTHOCTU CAYXWUT PacTBoOp, He codepxaluumin gocdo-
pa.

Mo 3Ha4YeHMAM ONTUYECKUX NIOTHOCTEN, HalAeHHbIX B 7.5.4.1—7.5.4.5. 1 COOTBETCTBYIOLLUM UM 3HAYEHU-
AM cogepxaHus pocdopa CTPOoAT rpagynpoBOYHbIE rpadivKm.

7.6 BbinonHeHue aHanusa

7.6.1 O6Lwwue TpeboBaHNA K MeETOAaM aHann3a u TpeboBaHns 6€30NacHOCTU NPU BbINOJTHEHUM aHA/T30B —
B COOTBETCTBUM C pasgenamu 3un4.

7.6.2 OnpegeneHune hocgopa npu Mmaccosoii gone ero ot 0.0003 % a0 0.06 %

Hasecky meau maccoii ot 2.0 40 5.0 I B 3aBMCUMMOCTU OT MaccoBoii fonu choccpopa (Tabnmua 5) nometarot
B CTakaH BMeCTMMOCTb0 250 cM3, HaKpbIBalOT YaCOBbIM CTEK/IOM M pacTBopsloT B 30 cM3 a30THON KUCNOTbI,
pa3basneHHol 2:1. Npy HarpeBaHUu, He Aonyckas kuneHus (Mpyv Heo6xoAMMOCTH KUCOTY A,06aBNSOT NOPLUUAMU
no 10 cm3).

Ta6nuuyab
[unanasoH Macca O6bem O6bem TonwuHa [nvHa
mMaccoBoli gonmn doocchopa. % HaBeCKM, I @30THOW KUCMOTbl aHa/M3MPYEeMOro  MOr/IOLLAOLLErO BOJTHbI.
(2:1). cm3 pacTBopa, cm3 CNosi, Mbl HM
Ot 0.0003 go 0.001 5.0 30 (2:1) 50 30 400—413
Ot 0.0005 pgo 0.006 5.0 30 (2:1) 50 20 400—413
Ot 0.005 go 0.006 2.0 30 (2:1) 100 30 440—453
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Okcuabl a3oTa yfanstoT nyTem cnaboro KunsyeHnsa pactsopa B 3aMKHYTOM 06beme (He CHMMas 4acoBOro
cTekna). PacTBop oxnaxgatoT, npubasnsaoT 1 cM3pacTeopa MapraHL0BOKUCIOr0 Kavs (0 pO30BOIi OKpacku) un
OCTaB/IAOT pacTBOp Ha 5 MUH. 3aTem HarpeBatoT j0 KUMEHUS, KUMATAT B TedyeHne 1 MuH 1 oxnaxgaroT 4o Temne-
patypbl oT 30 °C go 40 X . MNMpubasnatoT 2 cm3nepokcuaa Bogopoaa, paszdbaBneHHoro 1:9. KUnaTaT B TeyeHve
1 muH, npubaenaoT 5 cm3(mnmn 10 cm3npu pa3sefeHnn Ha 100 cm3) pacTBopa BaHaAWEBOKMCI0r0 aMMOHUSA U
NpoAO/MKAOT KUNATUTL B TedeHne 1 MUH. PacTBop oxnaxaatT 1 nepennsaioT B 3aBUCMMOCTU OT COAepXKaHUs
hochopa (Tabnuua 5) B MepHyto Konby BMecTuMocTbio 50 cM3unm 100 cm3. py NOCTOSAHHOM NepeMeLLvBaHnm
no kannam npu6aenaoT 5cm3(10 cm3 pacTBopa MOIMG6AEHOBOKAC/ION0 aMMOHKMSA. [oce 3aToro pacTsop cpasy
[onNnBatoT BOAOW [0 METKM 1 NepeMeLlMBaioT.

Yepes 20 MUH N3MepSI0T ONTUYECKYIO NIOTHOCTL pacTeopa. [inHa BO/HbI U TO/LLMHA NOT/IoLLatoLLLero ceeT
CNos yKa3aHbl B Tabnvue 5. PacTBOPOM CpaBHEHWSA CNYXUT PacTBoOp, Cofepxalluii HaBeCKy Meaun 1 BCe peakTu-
Bbl. KDOMe MONNOAEHOBOKNCNIOrO aMMOHUS.

OfHOBPEMEHHO NPOBOAAT AiBa KOHTPOJIbHBIX OMbITA, A1 Yero B CTakaH BMeCTUMOCTbIO 250 cm3npunvsaioT
30 cmM3a30THOI KNCNOTbI, pa3basneHHol 2:1, HakpbIBAlOT YacOBbIM CTEK/IOM U NPOBOAAT Yepes X0f, aHam3a.

PacTBOpOM cpaBHEHUS /11 KOHTPOJILHOIO OMbITa CAYXUT PacTBop, cogepxawmii ot 3 40 4 cm3 (0T 6 A0
8 cM3 a3oTHoIi kncnoThbl, 25 cm3Bogabl U5 cm3(10 cm3) pacTBopa BaHaAMEBOKMUC/IOTO aMMOHKS. PacTBop nepeBo-
OAT B MepHyto Koy BMecTMocTbio 50 cm3(100 cm3) n JonnBaloT BOAOW f,0 METKMU.

CpepfHee 3HayeHne onTUYecKoi NI0THOCTW PACTBOPOB KOHTPO/IbHbIX OMbITOB BbIYMTAIOT U3 3HAYEHWS ONTU-
4ecKoi NI0THOCTM aHannsnpyemoro pacTeopa. KonmuecTso chocchopa yctaHaBnMBalOT MO rpafyMpoBOYHOMY
rpadyuky, NOCTPOEHHOMY, Kak yka3aHo B 7.5.4.1—7.5.4.3.

7.6.3 OnpegeneHune dhocchopa npu maccosoii gone ero ot 0,01 % o 0.06 % gonyckaeTcs NpoOBOANTb
cnefytowmm o6pasom.

HaBecky megmn maccoii 2.0 r nomeLaloT B CTakaH BMECTMMOCTbIO 250 cM3 1 NpoBOAAT onpegeneHune no
7.6.2, 13MepSI0T ONTUYECKYIO MIOTHOCTL pacTeopa npwv A/viHe BOJHbI OT 440 A0 453 HM B KioBETE TO/LLMHOW
nornowiatouiero ceet cnos 30 MM. PacTBOpoM CpaBHEHMS NPU U3MEPEHUN ONTUYECKOM MAOTHOCTY CYXUT pa-
CTBOP. cogepxaluuii 2 r meam (c MaccoBoii gonei chocchopa meHee 0,0005 %). npoBefEHHbI Yepes X0 aHasu-
3a. Maccy thocchopa onpegensT no rpagynpoBovHOMY rpadviky, NOCTPOEHHOMY B npucyTcTeum 2.0 r meam (c
MaccoBoli fonei cpocchopa meHee 0,0005 %), kak ykazaHo B 7.5.4.4.

7.6.4 OnpepgeneHune oocchopa npu maccooii gosne ero o1 0.001 % o 0,06% ponyckaeTcs NPoOBOAUTL
C 1CMNOJIb30BaHNEM CMeCH KWUC/OT.

HaBecky meau Maccoli 2,0 r noMeLLalT B KOHUYECKYo kos16y BMecTUMOCTbio 100 cM3 npunusatoT oT 18 ao
20 cm3cMmecH CONAHON 1 a30THOW KMCNOT B COOTHOLWEHMN 1:3, HarpeBatoT 40 PacTBOPEHWS HaBeckn n fanee
Harpes NPOAO/IKatOT 10 YAA/IEHUS OKMCNOB a30Ta, He AoNnyckas KuneHus pactsopa. 3atem gobasnaiot ot 20 fo
25 cm3BOApl M KUNATAT OT 3 A0 4 MUH. PacTBop oxnaxaalT 1 NoMeLLalT B MEPHYIO KO/I6Y BMECTUMOCTbIO
50 cm3

K nonyyeHHoMy pacTBopy npuavnsatoT npu nepemeLluBaHumn 5 cm3pacteopa BaHaneBOKNC/10r0 aMMOHUSA
1 5 cm3pacteopa MomMb6AeHOBOKMCIONO aMMOHWSA, 0NMBAIOT BOLOV 0 METKM M NepemelunBatoT. Yepes 20 MUH
N3MepSIT ONTUYECKYIO NJIOTHOCTb pacTBopa Npu A/IMHe BOMHbI 0T 440 A0 453 HM B KioBETe TO/LWMHOI nornowa-
towero ceet cnos 30 Mm.

PacTBOpOM cCpaBHEHVS NpU U3MEPEHUN ONTUYECKO NAIOTHOCTY CAYXUT PacTBOp, He CoAepXaLlnii Monneé-
[€HOBOKMC0r0 aMMOHMUSI.

OfHOBpeMeHHO Yepes X0 aHann3a NpoBoAAT ABa KOHTPOJIbHbIX OMNbiTa. PacTBOPOM CpaBHEHUS CNYXUT
pacTBop, He coaepXaLlini MONnM64EHOBOKMNC/IOrO aMMOHKS.

CpefHee 3HauyeHne oNTUYEeCcKo NA0THOCTM PacTBOPOB KOHTPO/IbHbIX OMNbITOB BbIYMTAOT U3 3HAYEHWS ONTU-
YeCcKoW NI0THOCTY aHaNM3npyeMoro pacTeopa.

Maccy chocopa onpefenstoT no rpagynpoBoYHOMY rpadinky, MOCTPOEHHOMY, Kak yka3aHo B 7.5.4.5.

7.7 O6paboTka pe3ynbLTaToB aHanmsa

7.7.1 Maccosyto gonto gocdopa X, %. BblHUCAAIT N0 opmyne

X-.-_- b
. 10000 (12)
roe T, — macca doccopa, HaliieHHas no rpaayMpoBOYHOMY FpaduKy, MKT;
T — Macca HaBeCKun Me,u,l/l. r.
7.7.2 3a pesynbTaT aHanM3a NPUHUMAIOT cpeHeapnMeTUYeckoe 3HauUeHe pesynbTaToB ABYX napan-

NenbHbIX onpep,eneHMVl npu ycnosuu, 4To abconoTHas Pa3HOCTb Mexay HUMN B YC/TOBUAX NOBTOPAEMOCTU He
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npesbllaeT 3HaveHni (Npn foBepuTenbHON BeposTHOCTM P =0.95) npogena noBTOPSAEMOCTU I. NPUBELEHHbIX B
Tabnuue 4.

Ecnu pacxoxzeHve mexay pesynbtatamMmv napanniesbHbiX onpefeneHnii npesbillaeT 3HaueHns npegena
NOBTOPAEMOCTU, BbIMOMHAT NpoLeaypbl, U3N0XEeHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

7.8 KOHTpO/Ib TOYHOCTM pe3yNbTaToB aHannsa

KOHTpONb TOYHOCTM pe3yibTaToB aHann3a — no 3.14.

7.9 OhopmneHue pe3ynbTaToB aHanns3a

Pe3ynbTaTbl aHann3a ohopMNsIoT B COOTBETCTBUM € 3.15, 3HaYEHNsI NOrpeLLuHOCTN Pe3yibTaToB aHasI3a g
npusefeHsl B Tabnuue 4.

8 MeToAbl oNpeaeneHns MaccoBOi J0K xenesa

8.1 O6nacTb NpUMEHeHNSA

B HacTosiLLEeM pa3gene ycTaHOoBEeHbl hoToMeTpuyeckunii (npn maccosoli gone ot 0.0005 % o 0,100 %) n
aToMHO-abcop6unoHHbINA (Mpn Maccosoit gone ot 0,0008 % a0 0.06 %) meToAbl onpeAeneHns MaccoBoW f0u
xenesa B Mefu.

8.2 Tpe60oBaHUA K NOrpeWwHOCTH aHanunsa

MorpelHoCTb pe3yibTaToB aHa3a MaccoBO O Xefesa, 3Ha4ueHns npeAe/nos NOBTOPSEeMOCTM 1 BOC-
npovn3BOAUMOCTY ANA [0BEPUTENbHON BEPOSTHOCTH P - 0,95 A0/MKHbI COOTBETCTBOBATL NPUBELAEHHBIM B Tab-
nunue 6.

Ta6nuuab
B npoueHTax
AvanasoH MorpewHocTb Mpeaen
MaccoBOW fonu xenesa pe3ynbTaToB aHanusa

£] nosTopsemocTtn / (n=2) BOcnpousBoammocTu R

Ot 0.0005 po 0.0010 BKMOY. 0.0002 0.0002 0.0003

cs. 0.0010 » 0.0030 » 0.0003 0.0004 0.0006

» 0.003 » 0.010 » 0.001 0.001 0.002

» 0.010 » 0.030 » 0.002 0.002 0.005

» 0.030 »0.100 » 0.004 0.004 0.007

8.3 doTomeTpuyeckuin metoq

8.3.1 CpepcTtBa U3MEpPeHUin, BcnomoraTtesibHble yCTPOiCcTBa, Marepuasbl, pacTBopsl

Mpu BbINONHEHUN aHaM3a NPUMEHSIOT cneaytoLLmne cpescTBa M3MEPEHWIA, BCnoMoraTte ibHble yCTPoiCcTBa:

- thoTomeTp hoTOINEKTPUYUECKUIT UM CNEKTPOOTOMETP CO BCEMM NPUHAANEXHOCTAMU, 06ecneymBaroLLm-
MV NMPOBeAeHne U3MepeHnii Npy ANIVHE BOMHbI 425 HM:

- LEHTPUAYry CO BCEMU NPUHAANEXHOCTAMMU,

- Becbl nabopartopHble crneunanbHoro knacca TodHocT no FOCT 24104,

- MANETKN He HUXe 2-To Knacca TouHocTy no FOCT 29169 n TOCT 29227:

- KON6bl MepHble 2-25-2 .2 —50—2,2-1000-2 no FOCT 1770;

- cTakaHbl B-1—250 TC, B-1-400 TXC no FOCT 25336;

- CTEKJ/10 4acoBoe.

Mpwv BbINOIHEHUN aHaNIU3a NPUMEHSIOT crieyoLune MaTepuasbl, pacTBOpbI:

- kucnoty consHyto no FOCT 3118 u pazbaBneHHyto 1:1;

- kncnoty cepHyto no FOCT 4204. pa3basieHHyto 1:4;

- BOAY GUANCTUNNNPOBAHHY!IO:

- KUCNOTY a30THYH 0c060i ynctoTbl no FOCT 11125, pas6aBneHHyt 1:1, uam KMCNOTy a3oTHYH Mo
FOCT 4461 (NnpokMnsYeHHYo ANS yAaneHns OKUC/IOB a30Ta), pasbasneHHyto 1:1;

- aMMuak BogHblii no FTOCT 3760. pa3baBneHHbIi 1:19;

- KBacLbl a/ltoMmokanveBble (a/TloMUHWIA-kanuii cepHokucnblin) no FOCT 4329;

- anoMuHuiA nepsryHbIA no FTOCT 11069, mapka A 999 nnn A 995;

- pacTBOp aNtOMUHUSA:

-OKUCb NaHTaHa;
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- NaHTaH a30THOKMC/bIN WeCTUBOAHBIV NO [22] v naHTaH XI0PUCTLIN;

- pacTBOp laHTaHa MaccoBOl KOHLEHTpauun 1 Mr/c*»3;

- KUCNOTY cynbchocanuumnoyto no FOCT 4478. pacTBop MaccoBoii KoHueHTpauun 100 r/agm3;

- aMMOHWIA xnopucTblii no TOCT 3773. pacTBOp MaccoBoli KoHLeHTpayun 200 r/am3;

-Xeneso kap6oHubHoe no [19] unu apyroe, cogepxatiee He meHee 99,9 % OCHOBHOIO BELLECTBa;

- )Xenesa TpMokcua. npeaBapuTenbHO BbICyLLEHHbI Npy TemnepaType 110 °C;

- pacTBOpbI Xene3a N3BECTHON KOHLEHTPaLMN.

8.3.2 MeTopg aHanunsa

MeTof ocHOBaH Ha 06pa3oBaHUK XeNToro KOMMIEKCHOro CoeAVNHEHNs Xenesa ¢ CynbocannunioBoi
KACNOTOI B aMMmMayHOM pacTBOpe Moc/ie OTAEeNEHNS Xene3a 0T Mefn 0CaXAeHNeM ero C rMapoKCMA0M antoMu-
HUA UK NaHTaHa. ONTUYECKY!0 NJI0THOCTb PacTBOpa U3MepPSOT NP A/INHE BOMHbI 425 HM.

8.3.3MoAroToBKa K BbINO/THEHUIO aHannsa

8.3.3.1 Mpu NpUroTOB/IEHUN PACTBOPA a/IIOMUHIUA HaBeCKy 1r antoMUHMA pacTBOPAIOT Bo6beme oT 15 o
20 cM3COSHOM KUCNOTbI UM HaBecky 20 I CEPHOKMUCIOTr0 a/IlOMUHUA-KaNINA pacTBOPSIOT B BOAE C NpubaBieHu-
em 15 cm3consHoil knucnoTel. PacTBop AonvBatoT Bogo o 1000 cm3u nepemeLlvBatoT.

8.3.3.2 MNpuv NpuroToB/IeHNM pacTBopa laHTaHa MaccoBoOW KoHUeHTpauun 1 mr/cm3 HaBecky 1.2 r okucm
naHTaHa pacTBopstoT B 15 cM3consiHOW KMCNOThI, pa3baBneHHoi 1:1, v HaBecky 2.7 T X/IOpUCTOro naHTaHa
nnm 3.1 ra30THOKUC/IOro NaHTaHa pacTBOpsOT B Boge, npubasnsatoT 10 cM3consHOR KMcnoThl, pa3daBneHHol
1:1. PacTBop fonvBatT Bogoi o 1000 cm3.

8.3.3.3 1nA NOCTPOeHUs rpafsynpoBOYHbIX rPatnKoB rOTOBAT PACTBOPbI Xe/le3a N3BECTHON KOHLLeHTpaLuu.

Mpu NpUroToBNEHNN pacTBopa A MaccoBOii KOHLeHTpaLuu xenesa 0.1 mr/cm3HaBecky 0.1430 rTpuokcuga
xenesa unm Haesecky 0,1000 r xenesa pacteopsitoT B 30 cM3CONsiHOM KUCNOThI, padbasneHHon 1:1, npu Harpesa-
HWK. Mpu HeO6XO0ANMOCTY Xene3o crefyeT LOOKACNUTL a30THOW KMCNOTON, pasbasnerHHon 1:1. PacTBop oxniax-
0al0T Y NepeHocAT B MEPHYIO KONGY BMecTUMOCTbio 1000 cm3, 4,0/1MBaOT BOAONW 40 METKM U MepeMeLLMBatoT.

Mpw npuroToBneHun pacteopa b MaccoBol kKoHLeHTpaumm xenesa 0.02 mr/cm320 cm3pacTBopa A nepeHo-
CAT NUNETKOI B MEPHYI0 KONby BMecTMOoCTbio 100 cM3, npunmBatoT 2 cM3COMAHON K1C0Thl, pa3basneHHoli 1:1,
[0NnBaloT 40 MeTKV BOAOW v nepemMeLunBaioT.

8.3.3.4 lNMocTpoeHune rpagynpoBOYHOro rpadvka

B ctakaHbl nomewatoT 0; 0.2; 0.5; 1.0; 2,0; 3.0; 4.0 n 5.0 cm3pacTtsopa b. uto coorBetcTByeT 0; 4; 10.20;
40; 60; 80 1 100 mknkenesa, npubaBnsAoT 5 cM3a30THON K1cioTbl. 25 cmM3Boabl. 5 cmM3 pacTBopa asloMUHUSA Un
naHTaHa. OTAeneHune xenesa, pacTtBOpeHve rmapoKCUA0B CONSHON KNCNIOTOM 1 M3MepeHne ONTUYECKON NIOTHO-
CTW PacTBOPOB BbINOHAIT, Kak yka3zaHo B 8.3.4.2.

Mo nonyyYeHHbIM 3HaYeHNSAM ONTUYECKON NIOTHOCTU 1 COOTBETCTBYIOLLMM UM COAEPXKaHUAM Xefe3a CTposAT
rpafyvpoBOYHbIN rpadivk.

8.3.4 BbINoJIHEHME aHanunsa

8.3.4.1 Obume TpeboBaHMA K MeToAaM aHanm3a n TpebosaHnsa 6€30NacHOCTU NPY BbINOTHEHUN aHAIN30B
— B COOTBETCTBUU C pasgenamn 3 n 4.

8.3.4.2 OnpegeneHune xenesa npu MaccoBoli gone ero ot 0.0005 % go 0.01 %

Hasecky mesun maccoli 1.0000 r nomeLLatoT B cTakaH BMecTUuMocTbio 100 cM3u pacTBOpAOT B 5 cM3a30T-
HOM KncnoTbl. OKUCAbI a30Ta yAansaloT NP OCTOPOXHOM KMNAYEHUN B CTakaHe, MPUKPbITOM YacoBbIM CTEK/IOM.
PacTBop pas6asnsaioT 25 cm3Bogpl, NpnbaBnaloT 5 cm3pacTBopa aNntoMUHNA UK NaHTaHa, 3aTem nNpy NOCTOSH-
HOM MepeMeLLnBaHMn pacTBOp ammuaka B TakOM KONMyecTBe, YTo6bl BCA Mefb NepeLusia B KOMMIEKCHoe coeaun-
HeHue (cuHUiA pacTBop). PacTBop c 0caakoM HarpeBatoT 0 Temnepatypsl 0T 70 3 g0 80 °C v BblAEPXMUBAOT NpU
9TOli Temneparype B TedeHne 20 MvH. MNocne oxnaxaeHns ruapokcuabl OTAeNSAT PUIbTPOBAHNEM UIN LLEEHTPU-
dhyrmpoBaHuem.

[ns ueHTpndyrnposaHns cogepXxXrMoe cTakaHa nepennsatoT B NPoBUPKY LEHTPUYTW 1 LLEHTPUAYTrmpyroT B
TeyeHve 2 MVH. 3aTeM pacTBop Haj 0caZKoM C/iMBatoT (CMOHMPYIOT), a 0cafoK B MPobupke ABa pasa npombisa-
toT no 10 cm3pacTBopa aMmmuaka, pasbasneHHoro 1:19. kaxaplii pa3 cnveas NpombiBHON pacTeBop. K ocafky B
npobupke npnb6aBnAT 2 cM3 ropsyeli CONSHOW KUCNOThl, pa3baBneHHoi 1:1. n nocne pacTBOpeHUs ocagka
npubasnsoT 10 cm3BoAbl. 3aTeM Npy NepemMeLlnBaHumn NpMbaBNAOT NO KanasM pacTBOp amMuaka o ocaxae-
HUA rngpokenaos. Yepes 10 MUH coiepXxrmMoe Npobupkn LeHTpUyrnpyoT, n pacTBop Haj 0CafKoM C/MBaloT.
Ocapok B Npobupke ABa pasa npombiBaloT no 10 cm3pacTeBopa ammunaka, pasbasneHHoro 1:19. pacTBopsaoT B
5 cM3c0n5HOI KUCNOoThl, pa3baBneHHon 1:1. n pacTBOp NEPEHOCAT B CTakaH, B KOTOPOM MPOBOANIOCH OCaxXae-
Huve.
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Cofepxxumoe ctakaHa nocse ocaxaeHuns rupokcuioB hunbTPyT Ha nnbTp «benas neHtax». Ocafok Ha
hunnbTpe NnpomMbIBaloT 5—6 pas ropsunM pacTBOpoM ammuaka, pasbasnieHHbIM 1:19. 3aTeM 0cafoK CMbIBatOT C
hunbTpa cTpyeli ropsiveli Boabl B CTakaH, B KOTOPOM MPOBOAMMIOCH OcaxaeHue, npnb6aBnsoT 5 cM3consHoi
KMCNOTbI U COAEPXMMOE CTakaHa HarpeBatoT 40 pacTBOPeHUs ocaka (pacTBOp AO/MKEH ObITb MPO3PaUHbIM).
PacTBop B cTakaHe oxnaxgatoT, npubasnsaT 25 cM3BoAb! M MepeocaxaatT rMApPoKCUAbl PACTBOPOM aMMMaka.

OcafoK rmapokeuaos unbTPYOT Ha TOT Xe huabTp 1 NPOMbIBAIOT Ha hubTpe 5—6 pas ropsunm pacTso-
pom ammuaka, pasbaBneHHbIM 1:19. 3aTem ocafok ¢ (ouIbTPa CMbIBAKOT CTPYyei ropsyeli BoAbl B CTakaH, B
KOTOPOM npoBoAunau ocaxgeHue. Ocafok rMApPOKCMA0B Ha (hnIbTpe pacTBopsoT B o6beme oT 5 go 10 cm3
CO/IAHOW KMCMOTbl M cObMpaloT pacTBOp B CTakaH, B KOTOPOM ocaxganu ruapokcugbl. PunbTp npombiBaloT
2—3 pa3sa MaJlbIM1 NOpLUSIMU ropsiveit Bobl, NPUCOEAMHSASA NMPOMbIBHbIE BOAbI K OCHOBHOMY PacTBOPY B CTakaHe.

PacTtBop BbinapusalT 40 06beMa OT 2 40 3 CM3 U. NOC/e OXNaXAeHUs, NepennBaloT B MEPHYIO KOGy
BMecTMMOCTbio 50 cm3. CTakaH 06MbIBalOT PacTBOPOM X/IOPUCTOr0 aMMoHus 2 pasa no 5 cm3. K pactsopy B
MepHoli konbe npubasnsaT 2.5 cM3 pacTBopa CyNbgoCcanuLUI0BOi KACAOTbI, NepeMeLLMBatoT, NpubasnaoT
5 cm3pacTBOpa aMMuaka v 4011BatT BOAONM 0 MeTKM. ONTUYECKYHO NIOTHOCTb PACTBOPA M3MEPSIOT HE MO3Xe,
yeMm yepes 30 MUH NpK ANVIHE BOJHbI 425 HM B KIOBETE TOJILMHON nornouiatoLlero ceeT cnos 50 mm. PacTBopom
CpaBHEHUS NPy U3MEPEHUN ONTUYECKOW MIOTHOCTMN C/YXUT BOAA.

OfHOBPEMEHHO MPOBOAAT fiBa KOHTPOJIbHbIX OMbITA CO BCEMU MPUMEHSAEMbIMU peakTUBamMu.

CpefiHee 3HaueHVe ONTUYECKOI NIOTHOCTU PacTBOPOB KOHTPO/IbHbLIX ONbITOB BbIYMTAKT U3 3HAYEHUS ONTU-
YecKoli NIOTHOCTM aHaM3UPyeMOoro pactTeopa.

Maccy xenesa B pacTBope ycTaHaBMBatoT M0 rpagyvpoBoYHOMY rpachuky, NOCTPOEHHOMY, Kak yKkasaHo B
8.3.3.4.

8.3.4.3 OnpepgeneHune xenesa npu MmaccoBoii gone ero ot 0.01 % go 0,1 %

PacTBopeHue n otaeneHne xenesa BbINOJHAOT TakMM e 06pa3oMm, kak onucaHo B 8.3.4.2. K consiHOKMC-
IOMY pacTBOpy, NOSly4EHHOMY NOC/e PACTBOPEHWS T’MAPOKCUA0B, NPpMHaBnaioT 20 CM3CONAHON KUCNOTLI, pas-
6aBneHHON 1:1, pacTBOp NMEepPeHOCAT B MEPHYI0 KONby BMecTUMOCTbio 50 cm3, foNMBalOT BOAOW A0 METKM 1
nepemMeLLnBaroT; 5 cM33TOro pacTBopa NepeHoCAT NUNETKO B MEPHYI0 k0/16y BMeCTUMOCTbt0 25 cm3, npnbasns-
toT 10 cmM3pacTBopa X/I0pMCTOro aMMoHus. 2.5 cM3 pacTBopa Cy/bhocannunioBoli KUCIOTbl, NEPEMELLNBALOT,
npubaBnsT 5 cM3aMMuaka, 4ONMBAKOT BOAOK A0 METKM U nepemMeluvMBatoT. [lasiee NocTynaktT Tak Xe. Kak
yKasaHo B 8.3.4.2.

8.4 ATOMHO-ab6COpPOLMNOHHbLIA MeToa

8.4.1 CpejacTBa U3MEPEHUIA, BCMOMOraTe ibHble YCTpOiicTBa, MaTepuarnsl, pacTBopbl

Mpwv BbINOSIHEHNW aHaNM3a NPYMEHSIOT CrieAytoLLve CpeAcTBa M3MEepPEeHWii, BCroMoraTesibHble YCTPOCTBa:

- CNeKkTpohoTOMEeTP aTOMHO-26COPOLMOHHBIV C UCTOYHNKOM U3/TyYEHUST Ha XXeneso;

- KOMMPECCOP BO3AYLUHbI;

- BeCbl 1abopaTopHble crneunanbHoro knacca TodHoctn no FOCT 24104.

- NMUMNETKM He HWXe 2-1o klacca To4HocTu no FOCT 29169 n TOCT 29227,

- KON6bl MepHble 2—2 S -2 ,2—100—2,2—1000—2 no NOCT 1770;

- KON6bl KH-2—100— 14/23 TXC. KH-2—250—19/26 TXC no NOCT 25336;

- CTakaHbl B-1—250 TXC no FOCT 25336.

Mpw BbINOIHEHNN @aHaNU3a NPUMEHSAIOT CNeayloLine marepuarsbl, pacTBopbl:

-auetuneH no NOCT 5457,

- BO4Y 6UANCTUNNINPOBAHHYO:

- KNCNOTy a30THyt ocoboli unctotel no NOCT 11125. pas6aBneHHyto 1:1, uan KMcnoTy asoTHyH Mo
FOCT 4461 (NpokMnNAYEHHY0 419 yAaieHNs OKAC/IOB a3oTa), pasbasiieHHyto 1:1;

-Meab, CO Ans cnekTpasibHOro aHanuaa, cogepxaluii 6,8 10'4 % xenesa, Uaun 3NeKTPONIUTHYHO Meab C
yCTaHOB/IEHHOW MaccoBOWi JONel xenesa;

- Xene3o kapboHunbHoe no [19] nnu gpyroe, cogepxawee He meHee 99.9 % OCHOBHOIO BELLECTBA;

- pacTBOPbI Xene3a U3BECTHOW KOHLeHTpaL K.

8.4.2 MeTop aHanunsa

ATOMHO-a6CcopOLMOHHbIN MeTO OCHOBAaH Ha PacTBOPEHNV NPOG6LI B @30THOM K1C/IOTE 1 Nocneayowem 13-
MepeHuu npu gvHe BOMHbI 248,3 HM NOr/oWeHNsA Pe30HaHCHOro U3NyYeHns aTomamm xesesa npu BeefeHnmn
COJISHOKMCNOrO UM a30THOKMC/I0ro pacTBopa B Nnams aueTuieH-Bo3ayX.

Mpy maccosoii fgose xenesa o 0,002 % ero oTAenAT OT OCHOBHOIO KONIMYecTBa MeAy COOCaXAeHNeM Ha
rMAPOKCMAE NaHTaHa.
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8.4.3MoAroToBKa K BbINOJTHEHUIO aHanm3a

8.4.3.1 MpuroToBreHNE pacTBOPOB Xefe3a N3BECTHOW KOHLEHTpaLmm

Mpu NpUroToBNEHUM pacTBopa A MaccoBoii koHUeHTpaLuum xenesa 0.1 mr/cm3HaBecky 0.1000 rxenesa
pactBopstoT B 10 cM3a30THOI KUCNOThI, pa3baBneHHoi 1:1. pacTBOp NEPEHOCAT B MEPHYIO K06y BMECTUMOCTbIO
1000 cm3, fonMBaloT BOAON A0 METKM 1 NepeMeLLNBatoT.

Mpw npuroToBneHunn pactsopa b MmaccoBoit kKoHUeHTpaumn xenesa 0.01 mr/cm3 10 cm3pacTBopa A nomelua-
10T B MEPHYI0 KO/16y BMecTUMocCTbio 100 cm3, 4oNuBaloT A0 METKV BOLON 1 NepemMeLlnBaloT.

8.4.3.2 NocTpoeHne rpasyMpoBOYHOro rpacuka

[lns nocTpoeHns rpafyvpoBOYHOro rpaduka B MepHble Konbbl BMeCTUMOCTbI0 100 cm3kaxaas nomeLyaroT
1,0r CO meawn, npunusatoT 10 cM3a30THOW KUCNOTbI, pasdbasneHHo 1:1. Mocne pacTBOpPeHUS Meaun B MEPHbIE
Kon6bl nomewaT 0; 0.5:1; 2:5; 10; 20 n 50 cm3pacTtBopa b. gonusBaloT BOAOR A0 METKU 1 MEPEMELLNBAIOT.

MonyyeHHble pacTBopbl cogepxar C.05. 010, 020, 050. C+100. 0200. 0500 mkrxenesa, rge
C — cogepxaHue xenesa (mkr) B CO mean, B3ATOM B KayecTse DOHOBOIO A1 MOCTPOEHUS rpagyvpoBOYHOro
rpadmka.

M3mepstoT abcopbLmio NMPUroToBEHHbIX PACTBOPOB, Kak yka3aHo B 8.4.4.2.

Mo nony4yeHHbIM 3HaYEHUAM ONTUYECKUX M/IOTHOCTEN pacTBOPOB 1 COOTBETCTBYHOLLMM UM KOHLIEHTpaUMsaM
Xenesa CTPOSIT rpaflyMpoBOYHbIN rpadivik.

Mpu nocTpoeHun rpadvika 3HavyeHne curHana poHoBoro pactTsopa He06X0AUMO BblYECTb U3 3HAYEHUSA
CUTHasa KaXjoro pacteopa U3BeCcTHON KOHLEHTpaLUun 1 NPoBeCTM rpachvik U3 Havyana KoopauHar.

8.4.4 BbinoNHeHMe aHanunsa

8.4.4.1 Obuwme TpeboBaHMA K MeTOoAaM aHanm3a n TpebosaHnsa 6€30NacHOCTU NPY BbINOTHEHUN aHAIN30B
— B COOTBETCTBUM C pasgenamu 3 u 4.

8 4.4.2 MNpu maccoBoii gone xenesa ot 0.002 % go 0.06 % HaBecky meaun maccoii 1.0000 r nomeLlatoT B
KOHMYECKYH konby BMecTumMocTbio 100 cm3m pacTBopsAoT B 10 cM3a30THOM KUCNOThI, pa3baBneHHol 1:1. Pa-
CTBOp NepeBOAAT B MepHYt0 kon6y BMecTumocTbio 100 cmM3 fonmBatoT 40 MeTKV BOZOW 1 nepemeLunsatoT. MNony-
YeHHbI pacTBOP MeAW PacMbIIAOT B N1aMsa 1 M3mMepsatoT abcopbumto Npy A/IMHe BOMHbI 248.3 HM.

OZHOBPEMEHHO NPOBOAAT KOHTPO/IbHBIN OMbIT CO BCEMU NPUMEHAEMbIMU peakTnBaMu. 3HayeHne onTuyec-
KO NIOTHOCTM pacTBOpPa KOHTPOJ/ILHOTO OMbITa BbIYMTAKOT U3 3HAYEHWS OMTUYECKOW NIOTHOCTW aHa/IM3MpyemMoro
pacTsopa.

Maccy xenesa B pacTBope onpeensoT No rpagynposoyYHOMY rpaduky.

[onyckaeTtcs Ans onpefeneHns MaccoBoi 40N Xefnesa NCnonb3oBaTb METOA A06aBOK.

8.4.4.3 MNpwn maccosoii gone xenesa ot 0,0008 % a0 0.002 % HaBecky Megu maccoin 1.0000 r nomeryatoT
B CTakaH WM KOHMYECKYH KON6Yy BMeCTUMOCTb0 250 cm3 1 pacTBopsitoT B 06beme oT 10 o 15 cm3 a3oTHOW
KUCNOTbl, pa3basneHHol 1:1, nganee aHanus npoBogAT no8.3.4.2.

PacTBop nocne otaeneHns meau BbinapmealoT A0 06bema oT 6 40 8 cM3, oxnaxgatoT, NoMeLLalT B Mep-
HYI0 KO/1I6Y BMECTUMOCTbLI0 25 CM3, pa36aBnaioT BOAOV 40 METKV U NepeMeLLnBatoT.

M3mepstoT abcopbumio Npu ANvHE BOSHbI 248.3 HM. BBOAS aHaIM3UPYEMbIiA pacTBOP B NiamMs aueTunieH-
BO34yX.

Maccy xenesa B pacTBope onpeensatoT No rpagynpoBoyYHOMY rpadnky.

[onyckaeTcsa onpegeneHne B aHanM3MpyemMom pacTteBope uuHka (ot 0.0005 % po 0.006 %), onosBa
(o1 0.005 % 10 0.06 %), Hukens (ot 0.1 % go 0.5 %) (Npu aHann3e 6e3 oTAENEHUS Mean aMmMNakom).

8.5 O6paboTka pe3ynbLTaToB aHanusa

8.5.1 Maccosyto f010 xenesa X. %, npu ucnonb3oBaHny POTOMETPUYECKOTO MeTo[a onpeesieHuns xe-
niesa BblUYMCAAT N0 hopmynam:

- Nnpy MaccoBoii fone xenesa ot 0.0005 % fo 0.01 %

y _ ny, .
T 10000 - 13)

- Nnpy maccoBoii gone xenesa ot 0.01 % go 0.1 %
U T 10000 (14)
roe T, — Macca xenesa, HalifjeHHas nNo rpagyMpoBOYHOMY rpadiuKy, MKT;
V — 06bem aHann3Mpyemoro pacTeopa, cM3;

Y, — 06bEM IMKBOTHOI YaCTW aHa/IM3MPyEMOro pacTeopa, CM3;
T — mMacca HaBecku meaum, T.
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8.5.2 MaccoByto oo xenesa X, %. Npu UCNo/b30BaHNM aTOMHO-a6CopPBLIMOHHOTO MeToAa onpeaeneHnst
MaccoBOIi [0SV Xe/ie3a BbIYUCASIOT Mo hopmyse

Y- (15)
~ /n10000’
roe T, — maccakenesa, HaigeHHas no rpafympoBoYHOMY rpadouky, MKr;
T — Macca HaBecku Meay. T.
8.5.3 3a pesynbTart aHasimsa npMHUMalT cpeiHeaprdmMeTMYeCcKoe 3HaUeHNe ABYX napasiesibHbIX onpe-

[leneHnii Npu ycnoBmm, Y4To abCconoTHaaA PasHOCTb MeXAy HAMW B YC/IOBMAX NMOBTOPSAEMOCTH He NpeBbiaeT
3HaueHwuii (Npy AoBepuTenbHOl BepoAaTHOCTM P = 0.95) npeAena noBTOPAEMOCTY I. NprBeAEHHbIX B Tabnuue 6.

Ecnu pacxoxgeHve mexay pesynbTatamMmu napasanesbHbix onpeAeneHunii npesbillaeT 3HaueHne npegena
NOBTOPSIEMOCTY, BbINOHAKT NPoLeAypbl, 3N0XeHHbIEe B cTaHAapTe (2) (noAnyHKT 5.2.2.1).

8.6 KOHTPO/1Ib TOYHOCTUN pe3ynbTaToB aHanmsa

KOHTpONb TOYHOCTUM pe3yibTaToB aHasm3a — no 3.14.

8.7 OchopmneHne pe3ynbTaToB aHanmsa

PesynbTaTbl aHaM3a ohopM/IAIT B COOTBETCTBUM C 3.15. 3HaUeHNA NOrpeLLHoCcT! pesynbTaTos aHasimsa J1
npueeeHsl B Tabnuue 6.

9 MeTopg onpeaeneHnss MaccoBOn 40NN LUHKA
9.1 O6nactb NpMMeHeHns

HacTtosiwwmii pasgen yctaHaBIMBaEeT onpeesieHne MaccoBol 0/1M LMHKa B Meaun B AnanasoHe ot 0.0005 %
80 0.006 % aToMHO-a6COpOLMOHHBIM METOAOM.

MeToz He pacnpocTpaHsieTcsi Ha onpeesieHne MaccoBoii oW LuHka B meau no FOCT 859 mapok MOOk 1
MOG6.

9.2 TpeboBaHUA K NOrpeWHOCTN aHanunsa

MorpeLHoCTb pe3ynbTaToB aHaM3a MacCcoBOM OMN LMHKA, 3HAYEeHWs NpeAesioB NOBTOPSEMOCTU U BOC-
nNpou3BOANMOCTY ANA [0BepUTeNbHOl BeposTHOCTH P = 0,95 A0/MKHbI COOTBETCTBOBATL NPYBELAEHHbIM B Tab-
nvue 7.

Tabnuuya’?
B npoueHTax
[Jvana3oH MNorpeluHocTb Mpepen
MacCOBOI A0NN LHra pesy/nbTatoB aHamsa

tn nosTopsiemocTv / (N®2)  BOCMPOWM3BOAMMOCTM R

Ot 0.0005 po 0.0010 BkAMOY. 0.0002 0.0002 0.0003

Cs. 0.0010 » 0,0030 » 0.0003 0.0004 0.0005

» 0.0030 » 0.0060 * 0.0005 0.0006 0.0007

9.3 CpegacTBa U3MepeHuii, BcnomoraTtesibHble yCcTpolicTBa, Martepuasbl, pacTBopbI

Mpw BbINONHEHUN aHa/IM3a NPUMEHSIOT cefytoLne cpefcTBa M3MepeHuWin, BCrioMoraTte bHble yCTpolicTBa:

- CNeKTpohoTOMETP aTOMHO-a6COPOLNOHHbIV C UCTOYHMKOM U3TyUYEHUS HA LIMHK:

- KOMMPEeCCcop BO3AYLUHbI;

- Becbl nabopartopHble crneunanbHoro knacca TodHocT no FOCT 24104.

- NMUMNETKM He HWXe 2-ro Knacca To4HocTu no NOCT 29169 n TOCT 29227:

- KON6bl MepHble 2— 100—2,2—1000—2 no MOCT 1770;

- cTakaHbl B-1—250 TXC no FOCT 25336;

- Konbbl KH-2—250-19/26 TXC no FOCT 25336.

Mpw BbINO/THEHUN aHA/IM3a NMPUMEHSIOT CriefyoLne MaTepuasbl, PacTBopbI;

-aueTtuneH no FOCT 5457;

- BOAY GMANCTUANNPOBaHHY!IO;

- KACNOTY a30THyt ocoboli unctotel no FOCT 11125, pasz6aBneHHy 1:1, uam KMCNOTy a30THYH MO
FOCT 4461 (NpOKMNSYEHHYIO 4,0 yAaNeHUs OK/C/IOB a3oTa);
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-mepb no FOCT 859;

-unHK no FOCT 3640;

- PacTBOPbI LHKA N3BECTHOW KOHLEHTpaL UK.

9.4 MeTop aHanusa

MeTo/[ 0CHOBaH Ha pacTBOPEHWM NPO6bLI BA30THON KNC10TE U U3MEPEeHUN NPV A/INHE BOMHbI 213 HM norsio-
LLIeHNs Pe30HAHCHOT0 U3/TyYeHns aToMaMu LiMHKa, 06pasyloLnmMmncs B pesyibtate atoMm3auum npu BBeAeHnn
pacTsopa npo6bl B N1amMs aueTuieH-Bo3ayX.

9.5 MoAroToBKa K BbIMOJIHEHUIO aHanM3a

9.5.1 1na NOCTPOEHWS rpagyMpoBOYHbIX rpaddvkoB rOTOBSAT PACTBOPbI LiYHKA 3BECTHOM KOHLIEHTpaLuum.

Mpwy npurotToBneHUK pacTeopa A MacCcoBO KOHUeHTpaumm uyHka 0.1 mr/cm3HaBecky 0,100 r umMHKa pacTBo-
pstoT B 10 cM3 a30THOI KMCNOTbl, pasbasBneHHol 1:1, pacTBop NepeBOAAT B MEPHY KOnby BMECTVMOCTbIO
1000 cm3, fonMBaloT BOAON A0 METKM 1 NepeMeLLnBatoT.

Mpw npuroToBneHWn pacteopa b maccoBoli koHLeHTpaumm umHka 0.01 mr/cm3 10 cm3pacTeopa A nomeLyaoT
B MEpPHYI0 K06y BMeCTUMOCTbIo 100 cM3, fonnBatoT A0 METKM BOAOV 1 NepeMeLLnBatoT.

9.5.2 MocTpoeHune rpalyMpoBOYHOro rpaduka

[lns nocTpoeHns rpagyvpoBOYHOro rpadrka B MepHble Konbbl BMeCTMMOCTbi0 100 cm3kaxaas nomeLyaioT
0; 0,5; 1,0; 2.0; 4.0; n 6.0 cm3pacTtBopa b, uto cooTBeTcTBYET 0; 5; 10; 20; 40; 60 MKr UMHKa. Bo BCce KO6bI
npubaBnalT No 2 cM3pacTeopa a30THOW KUCOTbI, 4ONMBAIOT BOAON [0 METKM N NEPEMELLNBAIOT.

V3mepstoT abcopbL Mo MPUrOTOBIEHHbIX PACTBOPOB, Kakyka3aHo B 9.6.2.

Mo NonyyYeHHbIM 3HAYEHNAM ONTUYECKUX NIOTHOCTE PacTBOPOB U COOTBETCTBYIOLLMM UM 3HAUYEHUSAM CO-
[JepXaHus LMHKa CTPOAT rpafynpoBOYHbI rpadvk. Mpu noCTpoeHnn rpaduka 3HayeHns curqana ooHOBOro pa-
CTBOpA BbIYMTAIOT 13 3HAYEHUS CUTHA1A pacTBOPa M3BECTHON KOHLEHTPaLMn 1 NpoBOoAAT rpadhuk 13 Havasa Koop-
AvHar.

9.6 BbinonHeHve aHanunsa

9.6.1 O6Lwue TpeboBaHMA K MeToAam aHansa 1 TpebosaHNa 6e30MacHOCTU NPV BbINO/IHEHUW aHasIM3a — B
COOTBETCTBUM C pa3genamu 3un 4.

9.6.2 HaBecky meaun maccoli 1,0000 r nomellarT B cTakaH BMecTuMocTbio 100 cM3 1 pacTBopsT npu
HarpesaHuv B 10 cM3a30THOI KMCNOTbI, pa3basBneHHoi 1:1, 40 yAaneHns 0KMCN0B a3oTa. PacTBop oxnaxaator,
nepeBoAAT B MEPHYHO KO/IGY BMeCTUMOCTbI0 100 cM3, ,0NMBaIOT 4,0 METKM BOAON 1 nepemelumnBatoT. MonyyeH-
HbIi pacTBOP MeAW pacnbiNAT B N1aMsa aTOMHO-a6Ccop6LMOHHOIO cnekTpothoToMeTpa 1 M3MepsoT abcopoLuo
npv AnnHe BOMHbI 213.8 HM.

[onyckaeTcs onpegeneHne B aHanusnpyemom pacteope Hukens (o1 0.1 % o 0.5 %). ceuHua (o1 0.005 %
00 0,06 %). kobanbTa (0T 0,005 % a0 0,2 %). xenesa (071 0.01 % fo 0,08 %).

OpfHOBPEMEHHO NPOBOAAT KOHTPO/IBbHbIN OMbIT CO BCEMU MPUMEHSIEMbBIMU peakTBamu. 3HaueHne onTuyec-
KO NAIOTHOCTY pacTBOpa KOHTPO/IbHOTO OMbITa BbIYMTAIOT N3 3HAYEHMNS ONTUYECKOW MIOTHOCTN aHaNN3MpPyemMoro
pacTsopa.

Maccy umHka B pacTsope onpefenstoT no rpagynpoBoyYHOMY rpadvky.

JlonyckaeTca fnsa onpefeneHns MaccoBoi 40NN LMHKA UCNOMb30BaTb METOA [06aBOK.

9.7 O6paboTka pe3ynbTaToB aHaan3a

9.7.1 MaccoByto 4010 LMHKa X. %. BbIYUCASIOT N0 hopmysie

<16 >

rae /n, — macca UuHKa, HalijeHHas no rpagynpoBOYHOMY rpadonky, MKr;
T — Macca HaBecku meau. T.

9.7.2 3a pesynbTar aHannsa npuHUMaloT cpefiHeapumMeTnyecKoe 3HaYeHne AByX napasnnesnbHbIX onpe-
JeneHnin npu ycnosun, 4to abconioTHas pasHoCTb MeXAY HAMW B YC/I0BMAX NOBTOPSAEMOCTH He npeBsbiaeT
3HaueHui (Npy foBepuTenbHOl BepoAaTHOCTM P = 0.95) npefena noBTOPAEMOCTY I. NPUBEAEHHbIX B Tabnuue 7.

Ecnu pacxoxgeHve mexay pesynbtatamMmu napanniesbHbiX onpeAeneHunii npesbillaeT 3HaueHne npegena
NOBTOPAEMOCTU, BbINOHAOT NPOLeAypbl, U3N0XeHHbIe B cTaHAapTe [2] (nognyHkT 5.2.2.1).

9.8 KOHTPO/1b TOYHOCTU pe3yNbTaToB aHanm3sa

KoHTpONb TOYHOCTW pe3ynbTaToB aHannsa — no 3.14.

9.9 OdhopmneHue pe3ynbTaToB aHannsa

PesynbTaThl aHann3a 0hopMASOT B COOTBETCTBUM C 3.15, 3HaUEHMS NOrpeLlHOCTM pe3ynbTaToB aHanusa J1
npusefeHsl BTabnuue 7.
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10 MeToAbl onpefeneHnss MaccoBO A0NN HUKENS

10.1 O6n1acTb NpUMEHEHUSA

B HacTosLweM pasaene ycTaHoBAeHbI hoToMeTpuueckuii {npn maccosoii gone ot 0.0005 % g0 0.5 %) un
aTOMHO-abcop6LUMOoHHbINA (Npy MaccoBoit gone oT 0,0005 % o 0.4 %) meToabl onpefeneHns MaccoBol 40N
HUKens B Meau.

10.2 Tpeb6oBaHNA K NOrpeLIHOCTM aHanmsa

MorpelwHoCTb pe3ynbTaToB aHa/iM3a MacCcoBOW [OSIM HUKENS, 3HAYEeHUS NpeaesioB MOBTOPSAEMOCTU U
BOCMPOV3BOANMOCTY /11 AOBEPUTENBHOI BepoaTHOCTM P =0.95 fo/mkHbI COOTBETCTBOBATL NPMBEAEHHBLIM B Tab-
nnue 8.

Tabnuuyas
B npoueHTax

AnanasoH MorpewHocTb Mpegen
MaccoBOW AONWN HUKens pe3ynbTaToB aHanusa
10 nogtopsiemoctun / (n=2) Bocnpomssogumoctn R

Ot 0.0005 po 0.0010 BkatOY. 0.0002 0.0002 0.0003
Cs. 0.0010 » 0.0030 » 0.0004 0.0004 0.0005

0.003 * 0.010 » 0.001 0.001 0.002

0.010 * 0.030 » 0.002 0.002 0.003

0.030 » 0,100 » 0.004 0.004 0.006

0.10 » 0.30 » 0.01 0.01 0.02

0.30 » 0.50 » 0.04 0.04 0.06

10.3 doTomeTpuyeckuii metos

10.3.1 CpegacTtBa M3MepeHuit, BcnomoratebHble YyCTpolicTBa, MaTepuassl, pacTBOpbI

Mpu BbINOMHEHUM aHaIM3a NPUMEHSIOT cneaytoLine cpefcTBa M3MepPEHWiA, BCnomoraTtesbHble yCTpoiicTBa:

- thoTomeTp hoTOaNEKTPUUECKUIT MM CNEKTPOCOTOMETP, 0becneymsatoLwuii NpoBeAeHe n3MepeHnii B 06-
nacTtu AnunH BosiH ot 400 10 450 Hwm,

- pH-meTp co BceMun NpUHaAIEXHOCTAMU:

- Becbl labopaTtopHble crneunantHoro knacca TodHocTv no FOCT 24104,

- MMNETKN He HMXe 2-ro Knacca TouHocTn no FOCT 29169 n FOCT 29227;

- KON6bl MepHble 2—25—2,2—50—2.2—100—1.2—1000—2 no FOCT 1770;

- cTakaHbl B-1—50TXC. B-1— 100 TXC. B-1—250 TC. B-1—400 TXC no rOCT 25336;

- BOPOHKY B[J-1— 100 XC nolOCT 25336.

Mpw BbINO/THEHUN aHa/IM3a MPUMEHSIOT CNefytoLne MaTepuasbl, PacTBopbI:

- KucnoTy consiHyto no TOCT 3118. pacTBop MOSAPHOW koHLeHTpauun 0.5 monb/gm3u pasbaBneHHyto 1:3;

- KMCNoTy cepHyto no FOCT 4204. pasbaBneHHyto 1:1;

- KMCNOTy a30THyto no FOCT 4461. paszbasneHHyto 1:1 1 3:2;

- aMMuak BogHbli no FTOCT 3760. pa3baBneHHbIl 1;1;

- 6pom no MOCT 4109. HacbIWeHHbIN BOAHbIN pacTBop (BpomHas BoAa);

- aumeTunranokcum no FOCT 5828. cnMpTOBOi CBEXENPUrOTOB/IEHHBI PACTBOP MACCOBOM KOHLLEHTpaLMu
5 r/aM31 pacTBOp MaccoBoi KoHueHTpauun 10 r/gm3B pacTBOpe rMApoKcMaa HaTpus MaccoBoli KOHLeHTpaLum
80 r/gm3,

- HaTpus rnapokeung (Hatpusi rmgpookuck) no FTOCT 4328. pacTBOpbI MaccoBol KoHueHTpauuu 80.100 u
400 r/gm3;

- HaTpWin yrnekucnblin 6e3sogHbIn no FTOCT 83. pacTBOp MaccoBoi KoHueHTpauuy 500 r/am3un pacteop
MaccoBoli koHueHTpauun 10 r/am3 B pacTBope rmapokcmaa HaTpusi MaccoBoli KoHLeHTpauum 400 r/am3;

- HaTpWi1 CepHOBATUCTOKUCABIN (TMOCyNbgaT HaTpust) 5-BoaHbIi no FTOCT 27068. pacTBOp MaccoBO KOH-
ueHTpauuu 500 r/igm3

- HaTpwui1 ykcycHokucblii no FOCT 199;

- aueTaTHbIli 6ydepHsbIil pacTeop ¢ pH 6,5+0.3;

- TapTpaTHbI 6ydhepHbIli pacTBop ¢ pH 6.5+0,3;

- CMMPT 3TUI0BBIN pekTughrkoBaHHbIi no FTOCT 18300;
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- xnopodgopm no FOCT 20015;

- iog no MOCT 4159, cnupToBOI pacTBOpP MaccoBoi KoHueHTpauun 10 r/gm3

- HuKkenb no FOCT 849;

- HuKenb (Il) cepHokucnblit 7-BoaHbliA no FOCT 4465;

- pacTBOpPbI HNKENSA N3BECTHON KOHLEHTpauum;

- Bogopoga nepokecug no FOCT 10929;

- Megb no FOCT 859 (c maccoBoii goneli Hukens He 6onee 0.0005 %);

- pacTeopbl Meau;

- Kanuii-HaTpuii BUHHOKUCBIN (cerHeToBa conb) no FOCT 5845. pacTBOp MaccOBOW KOHLEeHTpauun
200 r/gm3;

- aMMOHWIi HagcepHokucbli no FOCT 20478. pacTBop MaccoBoit KoHueHTpauun 30 r/gm3;

- CMeCb COMAHOW 1 a30THOW KNCNOT B OTHOLEHNW 3:1. CBEXENPUroTOBNEHHYIO;

- KNCNOTY NMMOHHY10 no FOCT 3652. pacTBOp MaccoBoii kKoHueHTpauun 100 r/gm3;

- KNCnoTy ykeycHyto no FOCT 61,

- Kucnoty BUHHyto no NOCT 5817,

- bymary dunbTpoBanbHyto no FOCT 12026.

10.3.2 MeTop4 aHanusa

MeTo[, ocHOBaH Ha 06pa3oBaHmn OKPAaLLEHHOro COeAUHEHNSA HUKENSA C AUMETUT/TIMOKCYMOM B Cpefie aM-
Muaka unm ruapokcuaa HaTpys mocne OTAEeNEHNs HUKENS B BUAE AVMMETUATIMOKCMMATa aKCTpakL el xnopodop-
MOM 1 PE3KCTPAaKLMN HUKENSA COMAHOMN KNCNO0TON. ONTUYECKyto NI0THOCTb pacTBopa N3MepsioT Npu A/INHE BOSHbI
0T 434 0 450 HM. Mefb CBS3bIBAIOT TMOCYNbAaTOM HATPUS B 6eCLBETHbI kKomnaekc npy pH o1 6.2 40 6.8.

10.3.3 MoAroToBKa K BbINO/THEHUIO aHann3a

10.3.3.1 MNpwv npuroToBNEHNM aLeTaTHoro 6ydepHoro pactsopa HaBecky 300 I yKCYCHOKUCIOrO HaTpus
pacTBopstoT B 800 cm3 Bogbl 1 ycTaHasnmsalT pH pacteopa (6.5 + 0.3) npubaBneHnem yKCyCHOM KUCNOTbI.
PacTBop nepeBoAAT B MEPHYIO KO/I6Y BMecTUMOocTbio 1000 cM3 AonMBatOT BOAON 4,0 METKM M NEPEMELLNBAIOT.

10.3.3.2 lMpw NpUroToBEHUN TapTpaTHOro 6ydepHOro pactsopa HaBecky 150 r BUHHOI KUCNOTbI pacTBOps-
toT B 800 cM3Boabl 1 ycTaHaBnmBatT pH pacTtBopa (6.5 + 0.3) npubaBneHnem pactsopa rmgpokcua Hatpus
MaccoBO KoHUeHTpauumn 400 r/am3. PacTBop NepeBogAT B MEPHYH0 K016y BMeCTMMOCTbI0 1000 cm3 gonveaioT
[10 MeTKV BOLOW 1 nepemMeLlMBaloT.

10.3.3.3 1,051 NOCTPOEHUs rpagyvpPOBOYHbIX rPatnKoB roTOBAT PACTBOPbI HUKENS U3BECTHON KOHLEHTpaLvn.

Mpv npuroToBNEeHNK pacTBopa A MaccoBO KOHLeHTpauun Hukens 1 mr/cm3HaBecky 4.7850 r cepHoKuUco-
ro HUKEeNsa NoMeLLatoT B cTakaH BMecTuMocTbio 250 cm3 npubasnsioT 50 cm3Boabl. 10 cM3cepHoit KUCNoThI,
nepeBoAAT B MEPHYIO k0/16Y BMeCcTMOoCTbio 1000 cM3, 40NMBatoT BOAONM A0 METKM Y NEPOMELLNBALOT.

Mpy NpUMeHeHNN MeTasI/IMYecKoro Hukens Hasecky 1.0000 r HMKeNs npu HarpeBaHUV PacTBOPANT B
50 cm3 consiHol kncnotbl 1 20 cm3 Nnepokcuaa Bo4OpoOAa, pacTBOp oxnaxaarT, npuavsaioT 10 cm3 cepHoi
KMCNOTbl, pa36aBneHHol 1:1, 1 pacTBOp BbiNapuBatoT A0 NOSB/IEHUS NAPOB CEPHOI KUCNOTbI. OCTaTOK OXlanaja-
1oT. npunueatoT 100 cM3 BoAbl, NEPEBOASAT PacTBOP B MEPHYHO KOOy BMeCTUMOCTbi 1000 cM3, MoNyYeHHbIiA
pacTBOp A40/IMBAIOT [0 METKMN BOAOV v NnepemMeLlnBaoT.

Takoii xe pacTBOp MOXeT 6bITb NPUrOTOB/EH CleAyW MM 06pa3oM: HaBeCKY HUKens maccoit 1,0000 r
pacTBOPSIOT Npy HarpeBaHun B 06bemMe oT 20 40 25 cM3a30THOW KMCNOTbI, padbasnieHHoi 3:2, 1 BbinapmsBarT
pacTBop 40 o6bema oT 340 5cm3 3aTem f06aBnAT 10 cM3cepHO KUCIOoTbI, pa3basneHHol 1:1, n BbinapysatoT
00 BblAeNeHnsi NapoB CepHO K1cnoThbl. Mocne oxnaxaeHnsa npuameatoT oT 100 4o 150 cM3BoAbl, pacTBOPSOT
COJI, NEPEHOCST PACcTBOP B MEPHYH KO/I6Y BMecTUMOCTbi0 1000 cM3, ,OBOAST BOAON A0 METKU U NEpPeEMeLLN-
BaloT.

Mpwn npuroToBneHnn pactsopa b maccoBoii koHueHTpaumn Hukens 0.1 mr/cm3 100 cm3pacTeopa A nometlua-
10T B MEPHYI0 KO/16Y BMEeCTUMOCTbo 1000 cm3, npunmsatoT 1cM3cepHoit KCnoThl, pasbasneHHon 1:1. gonmsarot
BO/IOM 0 METKMN 1 NEPEMELLNBALOT.

Mpw npurotToBneHnn pacteopa B maccoBoii koHueHTpaumn Hukens 0.01 mr/cm325 cm3pacTtBopa b nomelya-
10T B MEPHY0 KO/1I6Y BMECTUMOCTbI0 250 cM3, pa3baBnaoT BOLON A0 METKM 1 NepeMeLlnBatoT.

PacTtBopbl b 1 B NpyMeHA0T CBEXENPUroTOBIEHHLIMU.

10.3.3.4 1ns NOCTPOEHUS rpaynpoBOYHbIX rpathKOB rOTOBSAT pacTBOPbLI MeAN N3BECTHOW KOHLEHTpaLMN.

Mpw NnpuroToBeHnn pacTeopa A MaccoBoi KoHUeHTpauun meam 0,1 mr/icm3Hasecky 25.0 r mean pacTeops-
10T B 200 cM3a30THOI KMCNOTbI, pa3baBneHHoli 1:1. pacTBOp HarpeBalT 40 yAaNeHNst OKMC/I0B a30Ta, oxalsesa-
10T M NEPEBOAAT B MEPHYIO KO16Y BMECTMMOCTbI0 250 CM3, ,0N1BAIOT BOAOW A0 METKV U NePeMeLLMBatoT.
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Mpw npurotoBneHnn pacteopa b maccoBoii koHUeHTpauum Mmeau 0,01 mr/cm325 cm3pacTBopa A nomeLatT
B MEPHYH KONBYy BMECTUMOCTbI0 250 cM3 pa3baBistoT BoAOM 40 METKM 1 NepemMeLlnBaloT. PacTBop yCTonumB B
TeyeHue 8 4.

10.3.3.5 MNocTpoeHre rpagyMpoBOYHOro rpadmka npyM MaccoBoii gone Hukens ot 0.0005% po 0,005%

B cTtakaHbl BMecTMMOCTbO 100 cm3kaxabii oToupatoT no 10 cm3pacteopa megn A n 0; 0.5:1.0; 2.0; 3.0;
4.0 n5.0 cm3pacTeopa HuKkens B. uto cootBeTcTBYeT 0; 5:10; 20; 30; 40 1 50 MKr HYKens. KOHTPO/IbHbIM OMNbITOM
CNYXWT pacTBop Mean 6e3 fobaBneHns pacTBopa HMKkens. PacTBopbl BbiNnapnealoT NPUMepPHO A0 o6bema 3 cm3
OcTtartok pacTsopstoT B 10 cm3BoAbl U fanee noctynatwT Tak. kak ykasaHo B 10.3.4.2 1 10.3.4.3.

10.3.3.6 MNocTpoeHne rpagyMpoBOYHOro rpachvka npyu MaccoBoii gone Hukens ot 0,005% po 0.05%

B ctakaHbl BMecTumocTbio 100 cm3kaxaplii oTémpatoT no 10 cm3pacTteopa mean A 0:0,5; 1.0:2.0; 3.0;
4.0 n 5.0 cm3pacTtBopa HuKkensa b, uto cooteeTcTByeT 0; 50; 100; 200; 300; 400 1 500 MKr HUKeNA. KOHTPO/IbHbLIM
OMbITOM CNYXUT pacTBop Mean 6e3 fo6aBneHns cTaHAapTHOro pacTeopa Hukesns. PacTBopbl BbinapusatoT Npu-
MepHo o o6bema 3 cm3. OcTaTok pacTBopstoT B 10 cM3B0oAbl, NEPEBOAAT PACTBOP B AeNNTENbHYI0 BOPOHKY
BMecTuMocCTbio 100 cm3uganee npoBOAAT aHa/IM3 Tak. kakykaszanos 10.3.4.4.

10.3.3.7 MNocTpoeHne rpagyMpoBOYHOro rpadouka npyu MaccoBoli gone Hukens ot 0,05% po 0.5%

B ctakaHbl BMecTumocTbio 100 cm3kaxaplii otémpatoT no 10 cm3pacteopa meam bun 0; 0,5; 1,0:2.0; 3.0;
4.0 n 5.0 cm3pacTteopa HuKensa b. uto cootBeTcTByeT 0; 50; 100; 200; 300; 400 1 500 MKr HUKenA. KOHTPO/IbHbLIM
OMbITOM CIYXWUT pacTBop MeAn 6e3 Ao6aBeHns pacTBopa H1Kens. PacTBopbl BbinapmsatoT NPUMEPHO 0 06beMa
3 cm3 Octatok pactBopAloT B 10 cM3 BoAbl, NMepPeBOAAT PacTBOp B AE/NIUTE/IbHYI0O BOPOHKY BMECTUMOCTbLIO
100 cm3u ganee NpoBOAAT aHaM3 Tak. Kak ykasaHo B 10.3.4.5.

Mo 3HaYeHUsIM ONTUYECKMX M/IOTHOCTE pacTBOPOB, HaligeHHbIM B 10.3.3.5; 10.3.3.6 1 10.3.3.7. 1 cooTBeT-
CTBYIOLLMM MM COAEPXaHNAM HUKENA CTPOAT rpafynpoBOYHbIE rpadivki.

10.3.3.8 lNocTpoeHne rpafympoBoYHOro rpaduka ana onpefeneHuns HUKenNs B 3N1eKTponTe nocne Bbije-
JIeHUs Meu B COOTBETCTBUM C pasfesiom 5

B MepHble konbbl BMecTUMoCTblo 50 cM3kaxgas nomewaloT cootBeTcTBeHHO 0; 0.5; 1.0; 2.0:4,0; 5.0 n
10.0 cm3pactBopa b nnn B n ganee npogosmkaloT aHanus, kak onucaHo B 10.3.4.5. Mo nonyyeHHbIM 3Ha4YeHnAm
ONTUYECKNX NTIOTHOCTEW 1 COOTBETCTBYIOLLMM UM KOHLIEHTPaLMsM pacTBOPOB CTPOSAT rpadomk.

10.3.4 BbInonHeHve aHanunsa

10.3.4.1 O6Lme TpeboBaHNS K MeTOAaM aHann3a 1 TpeboBaHNs 6e30MacHOCTY NPU BbINOSIHEHUY aHa/TM30B
— B COOTBETCTBUM C pasgenamu 3un 4.

10.3.4.2 OnpegeneHvie H1Kens Npu maccoBoi gosie ero ot 0.0005 % g0 0.005 %

HaBecky mean maccoi 1,0000 r noMellaloT B cTakaH BMecTMMocTbio 250 cm3 1 pacteopstoT B 10 cm3
a30THOW KuncnoTkl, pasbasneHHoi 1:1. Mocne npekpalieHns 6ypHOI peakumn pacTBOP OCTOPOXHO KUMATAT 0
yAaneHns oK1cnoB a3oTa B TedyeHne 7—10 MuH, BbinapyBatoT NpUMepHo f0 o6bema 3 cM3, K pacTBopy nprbas-
naT 10 cM3BoAb! M HArpeBaloT 4,0 KUNEHUs. PacTBop oxnaxaatoT, NprbasnaioT pacTBop aMMuaka, pasbasieH-
Hbli 1:1. O NOSIBNEHMA Ocafka rMAPOKCUAOB, 3aTeM Mo Kanjsam COMSHYI KUCMOoTy, pasbaBneHHyo 1:3, go
pacTBopeHus ocagka. K pactBopy npunmsatot 3 cM3TapTpaTHoro 6ygyepHoro pactesopa. 3 cm3aveTtarHoro 6ycep-
HOro pactsopa 125 cMm3pacTBopa CepHOBAaTUCTOKMUCIOro HaTpus. BennumHy pH pacteopa (6.5 + 0,3) koHTponmpy-
10T MpK nomolLuy pH-meTpa. Pactsop nepeBogAT B Ae/INTE/IbHYI0 BOPOHKY BMECTUMOCTbI0 100 cm3, npuansatot
2 cM3cnMpToBOro pacTsopa AMMeTUAMIMOKCMa. NepeMEeLLVBAtOT, 1 pacTBOP BblAepXMBatoT B TeyeHne oT 1 40
2 MUH.

K copgepxnmomy BOpoHku npubasnsoT 5 cm3 (gna aHanmsa no 10.3.4.2) nan 10 cm3 (g8 aHanmsa no
10.3.4.3) xnopodhopMa 1 IKCTPaArnpyoT CoerHeHe HUKeNs B TeyeHne 1 MuH. XNopod)OpMHbI 3KCTPakT oTae-
NA0T Y NOMEeLLAaoT B APYrylo AeNINTeNbHYI0 BOPOHKY. K BOAHOMY pacTBopy B BOPOHKe nNpubaBnsioT ewe 5 cm3
(ans aHanmsa no 10.3.4.2) nnn 10 cm3(ans aHanmsa no 10.3.4.3) xnopodopma 1 NOBTOPSAOT aKcTpakymio. Cnn-
BalOT 3KCTPaKTbl B CTakaH, B KOTOPOM NPOBOAUIN pa3noxeHne Nnpobbl, aMMuayHble pacTBopbl 0TOpachIBatoT.

K 06beanHEHHBIM X/TOPOOPMHBIM 3KCTpakTam npubasnatoT 5 cm3(ans aHanmsa no 10.3.4.2) nam 10 cm3
(ans ananusa no 10.3.4.3) 0.5 monb/AmM3 pacTBopa COMIAHON KUCNOTbI U PEIKCTPArnpyoT HUKENb B TeYeHne
1 MWH. XN0pOhopM CAMBAIOT B APYTYI0 AeNMTEeNIbHYI0 BOPOHKY M NOBTOPSAIOT ellle fBa pasa. PeakcTpakTbl noMe-
LaT B CTakaH BMeCTMMOCTb 100 cM3.

Mpy paboTe B cpefe aMMmaka peakcTpakTbl NOMELL AT B CTakaH BMecTumocTbio 100 cm3, HarpeBatoT Ao
KMNEeHUs 1 ynapuealrT 40 o6bemMa oT 7 40 10 cm3, oxnaxgatoT, NoMeLLalnT B MEPHYIO KOOy BMECTUMOCTbIo 25
unm 50 cm3u nocnegoBartesibHO NPM6aBAAIT 2 CM3CNMPTOBOr0 pacTBopa AMMeTUArAnokcMma. 5 cm3pacTeopa
HafCepHOKNCIOro aMMoHusa 1 5 nan 10 cm3amMmuaka, pasbasneHHoro 1:1. Pa36aBasoT BOAON 40 METKU 1
nepemMelunsatoT. Yepes 10 MUH M3MePSIOT ONTUYECKYIO NIOTHOCTL pacTsopa npu AsIMHe BO/HbI 445 HM B KIOBETaX
TO/IWMHOW nornouiatoLero ceet cnos 50 MM. PacTBOpoM cpaBHEHUS CAYXUT BOAA.
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Mpu paboTe B cpede rMapoKcHaa HaTPUA PeaKCTPaKTbl MOMeLLalT B cTakaH BMeCcTumocTbio 100 cM3 m
nocnefoBaTefibHO NpM6aBAAlT 1 cM3pacTBoOpa IMMOHHOM KUCOThI, 2 cM3pacTBopa HafCepHOKNCIOro ammo-
HMA. 10 cm3pacTtBopa ruapokemaa Hatpus (80 r/am3) n 1 cm3pacTBopa AMMETUNTIMOKCMMa B pacTBope rmapo-
Kempaa Hatpvs. PacTBop HarpesatoT Ao 60 ' C 1 0CTaBNSAIOT Npw 3Tol TemnepaType Ha 5 MyH. 3atem oxnaxaator,
nomMeLlarT B MEPHYHO KO0y BMECTMMOCTbI0 50 cM3, pa36asnnioT BOAON A0 METKM 1 nepemMelumsatoT. OnTuyec-
KYt0 M/IOTHOCTb U3MEPSIOT, KaK ONucaHo BbILLe.

Maccy HuKensa onpefensatoT no rpagyvpoBoYHOMY rpaduky, NoCTPOEHHOMY, Kak ykasaHo B 10.3.3.5.

OfHOBpPEMEHHO NPOBOAAT AiBa KOHTPOJIbHbIX OMbITA, BbIMO/HAS TE Xe onepauvu 1 npuansas Te Xe peaktu-
Bbl, YTO M MNPV aHasIM3e Npobbl. CpeHee 3HaYeHne oONTUYeCKol MNI0THOCTU PacTBOpa KOHTPO/IbHOTO ONbITa BbIYK-
TaloT M3 3HAYEeHNsI ONTUYECKOW NIOTHOCTN aHaIM3npPyemMoro pacTeopa.

10.3.4.3 ins meau, cogepxalleil CoeMHEHNS HUKENS, He pacTBOPMMbIE B a30THOI kKuCoTe, pa3baBneH-
Holi 1:1, BCKpPbITME HABECKM OCYLLLECTBASIOT C/iefyoLMM 06pa3om: HaBecky Meaun Mmaccoit 1.0000 r nomeLLaoT B
cTakaH BMecTMOCTbo 250 cm3, npunmeatoT 20 cM3CMecK CONSHONW 1 a30THO KMCOT U BbiNapyBatoT Npu Harpe-
BaHWM 0 BNaXHbIX coneid. 3atem fo6aBnstoT 10 cM3CosHOW KUCNOThI U BbiNapMBatoT focyxa. Ty onepauuto
NOBTOPAIOT eLLe ABa pasa. MNocne oxnaxaeHns cyxoii 0CTaTok cMaunBatoT 3 CM3CONSHON KNCNOTbI, NPUANBALOT
10 cm3BOfbl M HArpeBatoT 0 PACTBOPEHNSA COMet. PacTBop oxnaxaatoT, NpubaBnaioT aMMuak, pasdaBieHHbIii
1:1. no NOsiIBNEHNA ocajka rMMAPOKCUAOB 1 3aTeM NO Kanjsm pacTBOp COMAHOW kucnoTel 0.5 Mmons/gm3 o pa-
CTBOpeHus ocagka. K nosyyeHHomy pactsopy npunusatrot 3 cm3 1apTparMoro 6ydepHoro pactsopa v ot 3 o
5 cm3aueTtaTHoro 6ydepHoro pacteopa o pacTBopeHus ocagka. flo6asnsaoT 35 cm3pacTeopa Trocynbara
HaTpua 1 3aTeM elle no Kanasam A0 obecuBeynBaHusa pacteopa (40 NMOAHOro BOCCTaHOBeHUs Meaun). fanee
npogosmkaloT aHanns no 10.3.4.2.

10.3.4.4 OnpepgeneHne HYKens npyu Mmaccosoli gone ero ot 0,005 % go 0,05 %

HaBecky mean maccoit 1,0000 r nomellaloT B cTakaH BMECTUMOCTbI0 250 cm3u nocTynatoT fanee, kak
yka3aHo B 10.3.4.2.

[na akcTpakuuy coefrHEHUs HUKeNs UCNosb3yloT ABaxAbl No 10 cm3 xnopodopma 1 ganee npoBoaaT
aHanus, Kak ykasaHo B 10.3.4.2.

M3 06beAnHEHHbIX X/I0PODOPMHbIX IKCTPAKTOB ABaxKbl Pe3aKcTparnpyoT Hukenb 0,5 monb/am3pacTso-
POM COMIIHOM KMCNOTbI, NPUMEHSAS Kax bl pa3 no 10 cM3KMCNOTbl U BCTPAXUBASA COAEPXKMMOE BOPOHKN B Teve-
Hve 1MuH. CONAHOKNUCIbIE PACTBOPbI C/IMBAIOT B CTakaH BMECTUMOCTbLI0 50 CM3, HarpesatoT [0 KUNEHWs, OXax-
AaloT unepenuealoT B MEPHYIO KO/16Y BMecTMocTbio 100 cm3. MpnbasnaioT nocnegosaresibHO 2 cCM36pOMHOIA
BOAb! N 2 cCM3CNUPTOBOrO pacTBopa lioda. 2 cMm3pacTBopa AuMeTuaramokcuma n 20 cm3 pacTBopa yriekucso-
ro HaTpvs, AONMBAIOT PacTBOP BOAON A0 METK/ 1 nepemelumnBatoT. Hepes 10 MUH N3MepsaoT ONTUYECKYI0 NA0T-
HOCTb pacTBopa npwv A/nHe BOHbI 450 HM B Kl0BETE TO/LLMHON NOoriowatLLero ceet ¢/105 50 M.

PacTBOpOM CpaBHeHUS NPV U3MEPEHNM ONTUYECKON NAIOTHOCTY pacTBOpa CAYXWT BOAA.

OfHOBPEMEHHO NPOBOAAT [iBa KOHTPOSIbHbIX OMNbITa TaK. Kak ykasaHo B 10.3.4.2. DKCTpakKUuno, peakcTpak-
L0 1 U3MepeHVe ONTUYECKOW NIOTHOCTW pacTBOPA BbIMOTHAOT Tak. Kak yka3aHo BbILLe.

CpepfiHee 3HaueHne onTUYEeCKO NIOTHOCTH pacTBOPa KOHTPO/IbHOTO OMbITa BbIYMTAIOT U3 3HAYEHWUS ONTU-
YecKoi N0THOCTM aHaM3MpyeMoro pacTeopa.

Maccy Hukens B pacTBope ycTaHaBAvBaloT Mo rpafyvipoBOYHOMY rpadiviky, MOCTPOEHHOMY, Kak ykasaHo B
10.3.3.6.

10.3.4.5 OnpepeneHue HUKeNs npyu MaccoBoii gone ero ot 0.05 % no 0.5 %

HaBecky meaun maccoii 1.0000 r pacTBOpSAIOT 1 ynapusaroT, kak ykazaHo B 10.3.4.2.

OxNaxeHHbIn pacTBOp NEPEBOASIT B MEPHYH K016y BMecTUMocTbio 100 cM3, f0NMBalOT BOAOW A0 METKM
1 nepemMelumsatoT. 10 cM3pacTBopa NepeBoaAaT NUMNETKOM B CTakaH BMecTUMocTbio 100 cm3, npubasnsioT pa-
CTBOP ammuaka, pasbasneHHblli 1:1. 40 NOSABEHUS OcajKa rMApoKCUAO0B, a 3aTeM Mo KanisM COMSHYI0 KACOTY,
pasbasneHHyto 1:3, Ao pacTBOpeHus ocafka. K pactsopy npununsatot 3 cm3TapTpaTHOro 6ycepHoro pactsopa.
3 cm3aueTaTHoro 6ydiepHoro pacTtesopa. 2,5 cM3cepHOBaTUCTOKUC/IOTO HATPUsI, NepeMeLLVBatoT U ycTaHaBIMBa-
0T BennumHy pH (6.5 £ 0,3). PacTBOp nepeHOCAT B AeNNTebHYI0 BOPOHKY BMecTuMocTbio 100 cm3wu fanee
NpPoOBOAAT aHaNu3, Kak ykasaHo B 10.3.4.4.

OfHOBpeMeHHO NPOBOAAT ABa KOHTPOJIbHBIX ONbITa. [1151 3TOro B cTakaH BMecTuMocTbio 100 cm3nome-
waT 1 cm3 a30THOW KucnoTel, pasbasneHHol 1:1. n BbinapusaloT gocyxa. K octatky npubasnswoTt 1 cm3
0,5 Monb/aM3pacTBopa CoNsiHOM K1CIoThl. 3 cM3TapTpaTHoro 6ydepHoro pactsopa. 3 cm3aueTaTHoro 6ydgepHo-
ro pacrteopa. 2,5 cM3cepHOBaTUCTOKMUC/IOrO HATPUSA, NepemMeLLnBaloT nyctaHasnmeatoT pH (6,5 £ 0.3). Pacteop
nepeHoCcAT B Ae/INTENbHY0 BOPOHKY BMecTMMocTbio 100 cM3u fanee aHanms NnpoBogAT, kak ykasaHo B 10.3.4.4.

CpepfHee 3HauyeHne ONTUYEeCKON NIOTHOCTH pacTBOPa KOHTPO/IbHOIO OMbITa BbIUYMTAIOT U3 3HAYEHUS ONTU-
YecKoW NI0THOCTM aHaNn3npyemoro pacTeopa.

29



FOCT 31382— 2009

Maccy HuKens B pacTBope ycTaHaBMBaloT Mo rpajyvpoBoYHOMY rpadorky, NOCTPOEHHOMY, KaK yKasaHo B
10.3.3.7.

10.3.4.6 JonyckaeTcs Mcnonb3oBaHWe 3/1eKTPosiMTa nocse BblAeeHns Mean B COOTBETCTBUN C
nom 5.

B anekTtponut fo6asnsaoT 5 cm3pacTBopa cepHo KUCNOThI, pa3baBneHHol 1:1, n BbinapuBatoT 40 Bbiae-
NeHVs NapoB CEPHOW KMCNOTbI, OXNaxAatoT, npunvneatoT oT 540 10 cM3BOAb! 1 BbiNapmBaHe NOBTOPSIOT.

KoxnaxgeHHoMy octaTky npunusatoT oT 30 0 50 cM3B0oAbl, KUMATAT B TeUeHNEe 5—7 MUH. OXNaXatoT U,
€C/IM eCTb HePacTBOPUMbI OCTATOK, (DUNBLTPYIOT HA (PUNLTP «CUHSISA NIEHTa», B KOHYC KOTOPOro B/IOXXEHO HEMHOIO
hrnbTPOBYMaXHO Macchl, cobmpas ounbTpaT B MEPHYHO Ko/iby BMecTuMocTbio 100.200 nnm 500 cm3B 3aBUCH-
MOCTM OT MacCcoBO 40NN HUKkensa. OcTaTtok Ha hunbTpe NpombiBaloT 4—>5 pas Bogoi v hunbTp oTOpackiBatoT.
dunbTpaT B MepHo konbe pa3daBnaoT BOAOK A0 METKM U NepeMeLLrBatoT.

ANNKBOTHYIO YaCTb, coepxallyto HUKenb B uHTepsasne ot 0,005 fo 0,05 Mr, nomeLLalT B MEPHYIO KONby
BMeCcTMMOCTbI0 50 cM3, npunusatoT 2.5 cM3pacTBopa cerHeToBoi conu. 7,5 cm3pacTeBopa rmgpokeuga Hatpus ¢
MaccoBoli koHueHTpaumeit 100 r/gm3. 10 cM3pacTBopa HaCePHOKUCIOro aMMoHus 1 10 cm3pacTeopa AUMEeTW/-
rAVOKCMMa B pacTBOpe rMapoKcuaa HaTpus C MaccoBoli KOHLeHTpauueit 80 r/gm3, 3aTem pa3baBnaioT BOAON A0
METKV ¥ nepemMeLumnsatoT. o ncteveHunr ot 10 4o 20 MUH U3MEPSAIOT ONTUYECKYHO M/IOTHOCTbL pacTBopa, Kakykasa-
Ho B 10.3.4.2.

Maccy Hukens onpegensoT no rpasynpoBoYHOMY rpadmky, NOCTPOEHHOMY, kak yka3aHo B 10.3.3.8.

10.4 ATOMHO-abCcopOUUOHHbLIN MeTos

10.4.1 CpegcTBa MU3MEPEHUIA, BCMOMOraTe ibHble YCTPOCTBA, MaTepuasbl, pacTBOpPbI

Mpu BbINONHEHUN aHaM3a NPUMEHSIOT cneayloLmne cpefcTBa M3MepPeHWii, BcnoMoraTte bHble yCTpoiCcTBa:

- CMeKTpohoTOMETP aTOMHO-26COPOLMOHHDIV C ICTOYHUKOM WN3/TyHYEHUS Ha HUKENb:

- KOMMPEeCcCcop BO3AYLUHbI;

- Becbl nabopartopHble crneunanbHoro knacca TodHocT no FOCT 24104,

- MANETKN He HUXe 2-To Knacca TouHocTy no FOCT 29169 n TOCT 29227;

- Konbbl MepHble 2— 100—2.2—1000—2 no MOCT 1770;

- cTakaHbl B-1—250 TXC no FOCT 25336;

- Konbbl KH-1—250—19/26 no TXC MOCT 25336.

Mpw BbINO/THEHUN aHa/IM3a NMPUMEHSIOT CriefyloLune MaTepuasbl, PacTBOpbI:

-auetuneH no FOCT 5457;

- BO4yY AnctunnuposaHHyto no FOCT 6709;

- KMCNoTy a3oTHyto no FOCT 4461. pazbasneHHyto 1:1 1 3:2;

- KNCNOTYy consnyto no FOCT 3118;

- nponaH-6yTaH no FOCT 20448,;

- Meab, CO ansa cnekTpasbHOro aHanusa, cogepxalumii 2-10'4 % HUKeNsi, AN 3/1eKTPOSIMTHAs Meflb C
YCTaHOB/IEHHbIM COAEPXaHNeM HUKeNs, pacTBOP Men MacCoBOW KOHLeHTpauun 100 r/gm3

- HUKenb no FOCT 849;

- pacTBOPbI HUKENSA N3BECTHOMN KOHLLeHTpaLuuu.

10.4.2 MeTopa aHanunsa

MeTog ocHOBaH Ha n3mepeHuu nNpu ganHe BonHbl 232.0. 323,3 1 352.4 HM NOMNOLEHNA pe30HAaHCHbIX
JIMHWI HAKENSA NpU BBEAEHWU aHaIM3MpyeMoro pacTeopa B n1ams aueTuneH-Bo3ayx Uy nponaH-6yTaH-Bo3ayX.
Mpwn maccosoii gone Hukensa Ao 0.004 % npeABapuTebHO NPOBOAAT KOHLLEHTPUPOBaHNE aKCTpakLumeli X1opo-
hOpMOM KOMMEKCA HUKENS C AUMETUTIMOKCUMOM.

10.4.3 MoArotoBKa K BbINOMTHEHUIO aHanusa

10.4.3.1 lNMpwv NpUroToBNEHNM pacTBOpa MeAn MaccoBoii KoHUeHTpaummn 100 r/gm3HaBecky 101 ctaHAapTHO-
ro obpasua mMeaun NoMeLLalT B KOHUYECKYH KOSy BMEeCTUMOCTbI0 250 cM3 1 pacTBOPSAIOT NpU HarpesaHun B
70 cmM3a30THO KMCnoTbl, pasbasneHHoi 1:1. PacTBop ynapusatoT AN yAaneHns OCHOBHOW MaccChbl KUCNOTI,
oxnaxaalT U NepeHoCcAT B MEPHYH K016y BMecTUMOoCTbio 100 cm3, fonmMBaloT 40 METKM BOAON U nepemeLuu-
BaltoT.

10 cm3pacTBopa Meaun COAEPXKUT 2 MKM HUKenNs.

10.4.3.2 lns NnOCTPOEHWS rpagynpoBOYHbIX FPatnKoB rOTOBAT PacTBOPbI HUKE/NS N3BECTHOW KOHLEHTpaL .

Mpu npuroToBneHun pactsopa A mMaccoBoli KOHUeHTpauun Hukenst 0,1 mr/cm3 HaBecky 0,100 r Hukens
pacTBopstoT B 10 cM3a30THO KMCNOThI, pa3basneHHol 3:2, pacTBOP NEPEBOAAT B MEPHYIO KO/16Y BMECTUMOCTbIO
1000 cm3, fonmBatoT BOAOW A0 METKM 1 NepeMELLNBAIOT.

Mpw npurotoBneHnn pacteopa b maccoBoii koHueHTpaumn Hukens 0.01 mr/cm310 cm3pacTBopa A nomeLa-
10T B MEPHYt0 K016y BMeCTUMOCTbI0 100 cM3, ONMBAIOT 40 METKV BOAON U NepemeLLInBaloT.
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10.4.3.3 TlocTpoeHue rpagynpoBOYHbIX rpamkos

MocTpoeHue rpafynpoBOYHOrO rpadmka npu MaccoBoii gose Hukens ot 0.0005 % go 0.004 %

B ceMb cTakaHOB BMECTUMOCTbI0 250 cm3 Kaxkablii nomewatoT no 1.0000 r CO meam 1 ganee npogosmkarT
pacTBopeHue, kak ykasaHo B 10.3.4.2. 3aTeM K cofepxumomy ctakaHos gobasnstot 0; 0,2; 0,5; 1.0; 2.0; 3.0 n
4.0 cm3pactBopa b. uto cooTBeTcTBYET 2,0; 4.0; 7.0; 12.0; 22.0; 32,0; 42 MKI H/KENs, pacTBOPbI BbinapmnsaroT A0
o6bema 3 cM3, ocTaTok pacTBopstoT B 10 cM3BOoAb! U fanee NnpogomkalT aHanus, kak B 10.3.4.2 unmn 10.3.4.3.

M3mepsatoT NornoLeHne AMHUN HUKeNs Npy A7MHe BOJHbI 232,0 HM 1 N0 NONYyYEeHHbIM AaHHbIM CTPOAT
rpagyvipoBOUYHbIi rpadouk.

MocTpoeHue rpafynpoBOYHOro rpadimnka npy MaccoBoii gone Hukens ot 0,004 % po 0.05 %

B mepHble kon6bl BMecTMMOocThio 100 cm3 kaxgan nomewatoT 0; 1; 2; 5; 8; 10; 20 n 50 cm3pacTteopa b, no
10 cm3pacTBOpa Meaw, LONMBaOT BOAOW A0 METKM 1 NepeMeLIMBatoT, M3MePSAI0T NOroLEeHNe NPU ASIHE BOSHbI
232.0 Hm.

MonyyeHHble pacTBoOpbl cogepxaTt 2.12,22. 52.82.102. 202 1 502 MKr HUKens.

MocTpoeHune rpaflyMpoBOYHOro rpadinka npy MaccoBoii gone Hukens ot 0.05 % po 0.4 %

B mepHble Kon6bl BMecTuMocTbio 100 cm3 kaxaas nomewatoT 2; 5; 10; 20 n 40 cm3 pacTtBopa A. 4To
cooTBeTcTBYeT0,2; 0.5:1.0; 2,0 4.0 Mr HVKens, pacTBOp A0/IMBAOT BOAON A0 METK/ 1 NepeMeLLnBatoT, u3Meps-
10T NornoLweHve npu gnvHe BosHbl 323,3 nnun 352,4 Hwm.

Mo Nony4YeHHbIM 3HAYEHNAM ONTUYECKMX MIOTHOCTEW PacTBOPOB 1 COOTBETCTBYIOLLMM UM COAEPXKAHUAM
HUKeNA CTPOAT rpafynMpoBOYHble rpatuku.

10.4.4 BbinonHeHne aHanunsa

10.4.4.1 O6wwue TpeboBaHNs K MeTofam aHann3a 1 TpeboBaHns 6e30MacHOCTU NPU BbIMNOTHEHNN aHaIN30B
— B COOTBETCTBUU C pasgenamn 3un 4.

10.4.4.2 HaBecky mean maccoii 1.0000 r nomeLaloT B KOHUYECKYHD Konby BMecTuMocTbio 100 cm3u pa-
CTBOPSAIIOT Npv HarpeBaHun B 10 cM3a30THO KNCNOThI, padbasneHHol 1:1. Ecnv nocne pacTBOpeHns Mmeam ocTa-
eTCcsA HepacTBOPUMbI 0Ca0K YEPHOrO LBETA, K pacTBOPY NpuaMBatoT oT 140 2 cM3CONSAHOM KUCNOTbI U pacTBop
ynapuvBaloT 4,0 BaxHbIX conein. Cogepxvmoe konbbl oxnaxgatoT, npubasnsaoT 10 cM3Bogbl M HarpesatoT o
pacTBopeHus coneii. PacTBop oxnaxaatoT, NepeBoAsaT B MEPHYI0 k016y BMecTUMOCTbio 100 cm3, fonunsatoT o
MeTKV BOAOW 1 NnepemeLLmnBatoT. MonyyeHHbIn pacTBOp MeAmn pacnbinsAT B N1ams aleTuieH-Bo3ayX Uim nponax-
6yTaH-e03/yx aToMHO-ab6CcopOLMOHHOr0 CNeKTpohoTOMETpa U N3MEPSIOT a6Cop6LIMIO NPY ANTMHE BOMHbI 232.0 unn
323.3. nim 352.4 Hm.

O/iHOBPEMEHHO NPOBOAAT KOHTPO/IbHBIN OMbIT CO BCEMU NPUMEHAEMbIMU peakTnBaMu. 3HayeHne onTnyec-
KOl NNOTHOCTM pacTBOpPa KOHTPO/IbHOTO OMbITa BbIYUTAOT U3 3HAYEHWUS ONTUYECKOW NIOTHOCTU aHa/IM3MPYEeMOro
pactsopa.

Maccy Hukens B pacTBope onpegenstoT no rpagynpoBoYHbIM rpadvkam.

[lonyckaeTtcs Ans onpegeneHns MaccoBoW 401N HAKENS NCMOoNb3oBaTb MeToA A06aBOK.

10.4.4.3 MNpwu onpegeneHnn HUKenss maccosoii fgoneit ot 0.0005 % o 0.004 % pacTBOpEHME HABECKM,
BblAeNeHne HNKeNA, IKCTPaKL Mo U pe3aKCTpakuuio NnpoBoaaT B cooTseTcTBum ¢ 10.3.4.2 1 10.3.4.3.

PeakcTpakTbl MOMELLLAOT B MEPHYI0 KO/16Y BMECTUMOCTbI0 25 cm3, pa3basnsioT BOAOW 40 METKM 1 nepeme-
LvBatoT. I3MepAtoT Nor/oLeHne TMHNN HUKeNsA NPy AJsIMHe BOJTHbI 232.0 HM OIHOBPEMEHHO C pacTBOPamMu KOH-
TPOJILHOTO ONbITa ¥ pacTBOPaMu /151 NOCTPOEHUSA rpafynpoBOYHOrO rpaduka.

[onyckaeTcsa onpefesieHne B aHann3npyemom pactsope umHka (o1 0.0005 % go 0.006 %). cBuHUa (0T
0.005 % f0 0.06 %), kobanbTa (0T 0.005 % 0 0.06 %).

10.4.4.4 jonyckaeTcs UCNoNb30BaHNe 3/1eKTposiMTa nocse BblgesieHnsa Mean B COOTBETCTBUN C pasge-
nom 5. inA aT0ro yacTb 3nekTponuta (B 3aBUCMMOCTM OT MaccoBOW A0/IM HUKENSA) NOMeLLaloT B cTakaH (Mim
Konby) BMecTumMocTbio 100 cM3u pacnbiNAT pacTBop B N1aMeHN aueTUIeH-Bo3ayX Uan nponaH-6yTaH-Bo3ayX
npu gnuHax BosH 232,0. 323.3 unn 352.4 HM B 3aBUCUMOCTW OT KOHLEHTpaUUU HUKENa B aHaM3npyemom
pacTsope.

10.5 O6paboTka pe3ynbTaToB aHanusa

105.1 Maccosyto gonto Hukens X. %, npu “cnosibL30BaHUn POTOMETPUYECKOrO METOAa BbIYMCASIOT MO
dhopmynam;

- Npy MaccoBoii gone Hukens ot 0.0005 % po 0.05 %

"t 10000 ' (7
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- Npy MaccoBoli fone Hukens oT 0,05 % fo 0.4 %

X v,/7a71>6000' (18)
rae rn, — Macca HUKessl, HailgeHHas no rpagynpoBOYHOMY rpadouky, MKr;
V — 06bem aHanM3npyemMoro pacteopa, cM3;
V, — 06BbEM a/IMKBOTHOI YacTK aHaIM3NPYEMOro pacTBopa, CM3;
T — macca HaBecku meau. T.
10.5.2 MaccoByto fonto Hukens X, %. npy ncnosib30BaHMn aTOMHO-a6Ccop6LMOHHOro MeToAa BbIUMCSAT
no dopmyne
y
N ~ T 10000 (19)
roe T, — mMacca HUKessl, HailgeHHas no rpagyvMpoBOYHOMY rpadouky, MKr;
T — macca HaBecku meau. T.

3a pesynbTaT aHanusa npuHuMaloT cpefHeapuMmeTuyeckoe sHaueHmne AByx napasnnesnbHblx onpegerne-
HWA NpY YCNoBUK, YTO @a6COMIOTHAA Pa3HOCTb MEXAY HAMW B YCMIOBUSIX MOBTOPSEMOCTMW He NPeBbIlLaeT 3HaYeHui
(npv poBepuTenbHol BeposATHOCTU P =0,95) npefena noBTOPAEMOCTM I. NpUBEAEHHbIX B Tabnuue 8.

Ecnu pacxoxgeHve mexay pesynbtatamMmu napannesbHbiX onpeAeneHunii npesbilaeT 3HaueHne npegena
NOBTOPAEMOCTU, BbINOHAOT NPOLeAypbl, U3N0XeHHbIe B CTaHAapTe [2] (nognyHkT 5.2.2.1).

10.6 KOHTPO/Ib TOYHOCTU pe3yNbTaToB aHanmsa

KOHTpONb TOYHOCTM pe3ynbTaToB aHannsa — no 3.14.

10.7 OchopmneHve pesynbLTaToB aHannsa

PesynbTaThl aHann3a 0hopMasioT B COOTBETCTBUM C 3.15, 3HaUEHMA NOrpeLlHOCTM pe3ynbTaToB aHanusa J1
npusegeHsl B Tabnuue 8.

11 MeTopg onpeAeneHns MaccoBol AONU CBUHLA

11.1 O6nacTb NPUMEHEeHUs

Hactoswwii pasgen ycTaHaBnuBaeT onpefesieHne mMaccoBoOi [0MM CBMHUA B MeAn B AnanasoHe oT
0.0005 % f00.06 % aToMHO-a6CcOPOLNOHHBIM METOAOM.

11.2 Tpe6oBaHMA K NOrpeLHOCTM aHanum3a

MorpeLHoCTb pe3ynbTaToB aHasm3a MaccoBOl [0/N CBUHLA, 3HAYEHUA Npejaesios NoBTOPSAEMOCTU U
BOCNPOM3BOAMMOCTY A4N19 AOBEepUTeNbHOV BepoATHOCTM P = 0,95 f0MKHbI COOTBETCTBOBATL NPUBELEHHBLIM B Tab-

nnue 9.

Ta6bnuuad
B npoueHTax
[unanasoH MorpeLuHocTb Mpepen
KaccoBoli A0nM CBUHUA pesynbTaToB aHamsa

tq noBTOPSIEMOCTN I (11*2)  BOCNPOU3BOAMMOCTM R

Ot 0.0005 po 0.0010 BKMOY. 0.0002 0.0002 0.0003

Cs. 0.0010 » 0.0030 B 0.0004 0.0004 0.0006

B 0,0030 » 0,0100 » 0.0007 0.0008 0.0010

B 0,010 » 0,030 » 0.003 0.002 0.004

» 0,030 B 0,060 » 0.004 0.004 0.006

11.3 CpogacTBa n3amepeHuii, BcnomoratesibHble yCTPOICTBa, Marepuasnbl, pacTBopbl

Mpw BbINO/IHEHUM aHaNM3a NPUMEHSIIOT CleAYOLLIME CPEACTBA U3MEPEHWIA, BCNIOMOraTe/ibHble YCTPOIACTBA,;
- CNEeKTPOohoTOMETP aTOMHO-a600P6LMOHHbIN C UICTOYHUKOM U3/Ty4YEHUS Ha CBUHELL;

- KOMNpeccop BO3AYLUHbIN;

- BECbl labopaTopHble cneyunasnbHoro knacca TouHocTn no FOCT 24104;

- MUNETKN He HMXe 2-ro Knacca TodHocTn no FOCT 29169 n FTOCT 29227;

- koNn6bl MepHble 2—25—2.2—50—2,2—100—2 no NOCT 1770;

- cTakaHbl B-1—400 TXC no FOCT 25336;

- Kon6bl KH-1—100-19/26 TXC. KH-1—250—19/26 TXC no FOCT 25336.
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Mpw BbINO/THEHUN aHA/IM3a MPUMEHSAIOT CNeyoLne MaTepuasbl, PacTBOpPbI:

- auetuneH no FOCT 5457,

- KUCNOTY a30THYH0 o FOCT 4461 un pa3basneHHyto 1:1;

- Megpb no FOCT 859 1 pacTBOp Meay MaccoBoli KoHUeHTpauum 100 r/gm3

- CBMHeL, BbICOKOW YncToTbl no FOCT 22861;

- pacTBOpPbI CBMHL,A N3BECTHOW KOHLEHTpaLuu;

- kucnoty consHyto no FOCT 3118 n pasbasneHHyto 1:1;

- aMMunak BoaHbIli no FOCT 3760 u pacteop 1:99;

-ene3o no FOCT 9849. a30THOKMC/bIV paCTBOP MacCOBOW KOHLeHTpauun 25 r/gm3;

- YHMBEpCanbHY NHAMKaTOpHYto 6ymary no [14];

- unnbTpbl 06€330/1€HHbIE MO [21].

11.4 MeTop aHanusa

MeTos aHanv3a OCHOBAH Ha PacTBOPEHUW NPO6bl B a30THOM KUCMOTE U USMEPEHWN NPU AIVHE BOMHbI
283.3 HM NOrNOWEHNA Pe30HAHCHOTO N3/Ty4YeHNs aToMaMy CBUHLA, 06pasylowmyMmncs B pesynbTara atoMusaum
npwn BBEAEHNV CONIAHOKNC/IONO UM a30THOKUC/IOro PacTBOPOB B Niams aueTusieH-Bo3ayx.

11.5MNoAroToBKa K BbINO/THEHUIO aHausa

11.5.1 Mpwv NpUroToBNEHNM pacTBopa MeAn MaccoBoii koHUeHTpauun 100 r/gm3Hasecky 10,0 r meam nove-
LLLAKOT B KOHUYECKYHO KO0y BMECTUMOCTbH0 250 cM3, npuamBatoT 70 cM3a30THOW KUCNOTbI, pasbasieHHon 1:1. 1
HarpesaloT [0 pacTBOpeHus. PacTBop NepeBoAAT B MEPHYIO KOOy BMECTUMOCTbIO 100 cm3, foN1MBaloT f,0 METKU
BO/ZO 1 NepemMeLLMBaroT.

1 cm3pacteopa cogepxut 0.1 r meaun.

11.5.2 ins nocTpoeHus rpafyMpoBOYHbIX FPadiMKoB rOTOBSAT PACTBOPbI CBMHLA M3BECTHOMN KOHLEHTpaLK.

Mpwv NnpuroTosneHMN pacTeopa A MaccoBoi KOHLeHTpauum ceuHLa 1 mr/cm3Hasecky 1.0 r cBUHLA NoMeLla-
0T B KOHMYECKYI0 KONBY BMeCcTUMOCTbI0 100 cm3um pacTBopstoT B 10 cM3a30THOI KACNOTbI, pa36aBneHHol 1:1.
PacTBop nepeBogAT B MepHYL0 k016y BMeCTUMOCTbI0 1000 cM3 AonmnBatoT BOAON 0 METKM U NepeMeLLvBaloT.

Mpu npurotoBaeHun pacteopa b maccoBoli koHLeHTpauuy ceuHua 0.05 mr/cm350 cm3pacTeopa A nomela-
10T B MEPHYH KONGY BMeCTUMOCTbio 1000 cM3, 0/IMBAIOT 4,0 METKM BOAOW 1 MEpPeMELLNBAIOT.

11.5.3 Mpwv NpUroToBAEHUN PACcTBOPa a30THOKWUC/IOT0 Xeie3a MacCcoBOW KOHUeHTpauumn 25 r/gm3Hasecky
2.5 nkenesa pactBopsaioT B 50 cM3a30THOI KMCNOThI, pa3baBneHHoli 1:1. PacTBOp NepeBoAsAT B MEPHYO KONy
BMecTuMocTbio 100 cm3, 40NMBaoT BOLOW A0 METKM U NEpEMELLMBALOT.

11.5.4 MNocTpoeHne rpagynpoBOYHOro rpadmka npm maccosoi gone camHua ot 0,005 % go 0,06 %

B mepHble Konbbl BMecTuMocTbio 100 cm3kaxaasa nomeltatoT 0; 2.0; 5.0:10.0; 20.0 1 30,0 cm3 pacTBopa
B. uto cooTBeTcTBYET0; 0.1:0.25; 0,5; 1,0 1 1.5 Mr cBMHUa, NpnbasnstoT no 10 cm3pacTBopa Mmeau, LO/IMBaOT
BOAOV 0 METKM 1 NepemeLlrBatoT.

V3mepsatoT abcopbumio NPUroToBAEHHbIX PACTBOPOB, Kak yka3aHo B 11.6.2. Mo nofy4yeHHbIM 3HaYeHUAM
ONTUYECKNX NIOTHOCTEV PacTBOPOB M COOTBETCTBYIOLLMM UM 3HAYEHNAM COAEPXaHNsA CBMHLIA CTPOAT rpagympo-
BOUYHbIIA rpadouk.

11.5.5 MocTpoeHue rpagympoBOYHOro rpaduka npu maccoBoit gone ceuHua ot 0,0005 % go
0.005 %

[na nocTpoeHns rpagyvpoBOYHOro rpacmka B CTakaHbl BMECTUMOCTbI0 400 cM3Kaxablii noMeLLaioT no
5,0 rmeaun n pacTBOpAlT B cooTBETCTBUN € 11.6.2; npunmBatoT oT 200 fo 250 cm3B0oApl U 5 cM3a30THOKUCIOMO
pacTBopa xenesa, gobasnstot 0; 0.5:1.0; 2.0; 4.0 n 6.0 cm3pacTtBopa b. uto cooTBeTcTBYET 0; 0.025; 0.05; 0.1;
0.2 1 0.3 mMr cBMHUA, 1 fanee aHanu3 NpoAoXatT B cooTseTcTBUM € 11.6.3. T10 NoyYeHHbIM 3HAYEHUSAM ONTU-
YeCKOoW NJI0THOCTU 1 COOTBETCTBYIOLLUMM UM KOHLEHTPaLMsAM pacTBOPOB CTPOST rpafypoBOYHbIN rpadink.

11.6 Bbino/siHeHMe aHanusa

11.6.1 O6Lwme TpeboBaHuA K MeTOAaM aHasIM3a 1 TpeboBaHnsA 6€30MacHOCTU NP BbINOJTHEHUW aHaIN30B —
B COOTBETCTBUU C pasgenamu 3un4.

11.6.2 Mpw onpefeneHnn cBrHLA MaccoBoii foneit cebiwe 0.005 % HaBecky Mean mMaccoit 2.0000 r nome-
AT B KOHMYECKYI0 KOnby BMecTUMOocTbio 100 cm3u pacTBopsitoT B 20—25 cmM3 a30THOI KUCNOThI, pa3baBneH-
HoW 1:1. PacTBOp NepeBoasAT B MEPHYHO KONOY BMeCTUMOCTbI 100 cM3 40/1MBalOT A0 METKM BOZON 1 nepemMeLuu-
BatoT. MolyYeHHbI pacTBOp MeAy pacnbIISioT B N1aMsa aTOMHO-a6Ccop6LMOHHOr0 cnekTpodoToMeTpa 1 usmeps-
0T abcopbuuio Npu AnuHe BosHbI 283,3 HM. OAHOBPEMEHHO NPOBOAAT KOHTPOJIbHBIV OMNbIT CO BCEMU NMPUMEHSe-
MbIMV peakTBamMu.

3HauyeHue oNTNYecKoli NI0THOCTU PacTBOPA KOHTPOJILHOIO OMbITa BbIYMTAIOT U3 3HAYEHWST ONTUYECKOW N10T-
HOCTV aHa/IM31pyemoro pacrsopa.

Maccy cBuHLa B pacTBope onpeaensoT no rpagynposoyYHOMY rpadiviky.

JonyckaeTca Ansa onpefeneHns MaccoBoi 407N CBMHLA UCNO/b30BaTb METOA A06aBOK.
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11.6.3 Mpu maccoBoit gone ceuHua Ao 0.005 % HaBecky Mean Maccoil 5,0000 r nomMelLaloT B cTakaH
BMecTMMOCTbio 400 cm1m pacTBopstoT B 25 cM3a30THOW KMCMOThbl. HarpesaloT 40 npekpalweHns BblgenerHns
OKCMA0B a3oTa. 3atem npunusatoT 250 cM3BoAbl M 5 cM3pacTBopa Xxenesa, HarpesatT 4,0 TemnepaTypbl 60 °C.
MpunusalT ammunak B TakOM KOJMyecTBe, 4To6bl BCA Mefb NepeLusia B aMMuayHbIil KOMMIEKC (CUHAS oKpacka
pacTtBopa), u ewe 5 cm3. HarpesatoT pacTtBop npu Temnepartype ot 60 °C go 70 °C fo koarynsiumm ocagka.
dunbTPYIOT Yepes PuNbTP cpegHen NN0THOCTK «benas neHTa» 1 NPoMbIBalT 3— 4 pasa ropsunm pacTBOpoM
ammmnaka 1:99. PacTBopstoT ocafok Ha ounbTpe B 10 cm3ropsayeli CONAHON KMCnoTsl, pa3basneHHol 1:1. cobu-
past hunbTparT B CTakaH, rae NpoBoAMAM ocaxaeHne. PunbLTP NPOMbIBAIOT ropsyeli BOAOW 1,0 HeNTpanbHoOM peak-
umu connbTpaTa (NpoBepKa Mo yHNBepCcaslbHOV MHAMKATOPHOM 6ymare). PacTBop nocne oxnaxaeHns noMmeLatoTt
B MEPHYI0 KO/1I6Y BMECTMMOCTbI0 25 nnm 50 cM3, pa3basasoT BOAOWN 40 METKU M MepeMeLLnBaloT.

M3mepsatoT nornoLLeHne NMMHUM CBUHLA, Pacrbliiss pacTBOpP B NaMeHu aueTuneH-so3ayx, npu AnnHe Bosl-
Hbl 283.3 HM OJHOBPEMEHHO C PaCTBOPOM KOHTPOJILHOTO OMbITa 1 pacTsopamMu /11 NOCTPOEHUS rpafyMpoBOYHOIO
rpadumka.

[onyckaeTcsa onpegeneHue B aHannsnpyemom pactsope sucmyta (o1 0.0003 % go 0.005 %). onosa (o1
0.01 % g0 0.06 %) m cypbmbl (0T 0.0005 % g0 0.02 %).

Maccy cBuHLa onpeaensoT no rpagyuposoyHoOMY rpacduky.

11.7 O6paboTka pe3ynbLTaToB

11.7.1 MaccoByto font0 cBuHUa X. %. BbIYMCAAT No hopmyne

Y 1,100
) f (20)
=T 1000
rge T, — mMacca CBUHLA, HailieHHas no rpagyvpoBOYHOMY rpadiuky, MKr;
T — Macca HaBecku meau. T.
11.7.2 3a pe3ynbTart aHasnm3a npuHUMaloT cpegHeaprdMeTuyeckoe 3HaueHve ABYX NnapaniesnbHbIX onpe-

[leneHnin npu ycnoBum, 4To abCconoTHaa pasHOCTb MeXAy HAMW B YC/TIOBMAX NOBTOPSAEMOCTY He NpeBbillaeT
3HaueHwu (Npy AoBepuTenbHOl BeposaTHocTH P = 0.95) npeAena noBTOPAEMOCTY I. pYBeAEHHbIX B Tabnuue 9.

Ecnu pacxoxpgeHve mexay pesynbTatamu napanniesnbHbiX onpejeneHnii npesblliaeT 3HaueHve npegena
NOBTOPAEMOCTM, BbIMOMHAOT NPoLeaypbl, U3N0XeHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

11.8 KOHTPO/Ib TOYHOCTU pe3ynbTaToB aHannsa

KOHTpONb TOYHOCTM pe3ysibTaToB aHan3a — no 3.14.

11.9 OchopmieHne pesynbTaToB aHanmnsa

PesynbTaTbl aHan3a ohopMAsAIoT B COOTBETCTBUM € 3.15, 3HAYEHNSA NOrPELLHOCTU pe3y/ibTaToB aHasm3a [
npusegeHsbl B Tabnuue 9.

12 MeTopg onpegeneHnss maccoBOi fosaun onosa

12.1 O6nacTb NpUMEHeHNS

Hactoswwini pasgen ycTaHaB/ivBaeT OnNpefeseHne MaccoBOl [ONU 0/10Ba B MeAu B fuanasoHe oT
0.0005 % fo0 0.08 % hoTOMETPUYECKMM METOAOM.

MeTog He pacnpocTpaHsieTcs Ha onpeaesieHe MaccoBoli o1 osioBa B Mean no FOCT 859 mapok MOOK 1
MO06.

12.2 TpeboBaHUA K NOrpeLHOCTN aHanumsa

MorpeLwHoCTb pesynbTatoB aHanm3a MacCoBOW [0MM 0M10Ba, 3HAYEeHUs NpefenoB NOBTOPAEMOCTU U
BOCMPOM3BOANMOCTY A4/19 AOBEPUTENbHON BEpOATHOCTU P =0.95 O/KHbI COOTBETCTBOBATL NPUBELEHHBLIM B Tab-
nuue 10.

Tab6bnunuya 10
B npoueHTax

[JvanasoH MorpeluHocTb Mpepen
MaccoBOVi [0/ ofloBa pe3ynbTaToB aHasmsa
14 noBTOPSEMOCTU T (1B2)  BOCMPOM3BOAMMOCTM R
Ot 0.0005 po 0.0025 BktoOu. 0.0004 0.0003 0.0005
Cs. 0.0025 » 0.0060 » 0.0007 0.0007 0.0010
» 0.006 » 0,020 » 0.002 0.002 0.003
» 0.020 » 0.080 » 0.004 0.004 0.006
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12.3 CpepcTtBa U3MepeHuii, BCnomoraTeibHble YCTPONCTBa, MaTepuasbl, pacTBopbl

Mpw BbINONHEHUV aHa/IM3a NPUMEHSIOT cefytoLne CpeAcTBa M3MepPeHWii, BCroMoraTte ibHble yCTpolicTBa:

- hoTOMeTp (POTOINEKTPUUECKMNIA UK CNEKTPOGQIOTOMETP CO BCEMU NPUHAAIEXHOCTAMU, 06ecneyrBaioLLy-
MU NpoBefieHNe N3MepeHnii Npu gMHe BosHbl 510 HM;

- BECbl labopaTopHble cneLunanbHOro knacca TodHoctn no FOCT 24104;

- MUNETKN He HUXe 2-ro Knacca ToyHocTu no FOCT 29169 n FOCT 29227,

- koN6bl MepHble 2—25—2, 2—100—2,2—500—2,2—1000—2 no MOCT 1770;

- cTakaHbl B-1—100 TXC. B-1—150 TXC, B-1—400 TXC no NOCT 25336;

- BOpoHku B/1-1— 100 XC. B[l-1—250 XC no FOCT 25336.

Mpw BbINONHEHWUM aHa/IM3a NMPUMEHSIOT CrefyoLune MaTepuasbl, PacTBOpPbI:

- KMcnoTy cepHyto no FOCT 4204, n pasbasneHHyo 1:1 n 1:9;

- Kncnoty consaxyto no rOCT 3118:

- Kucnoty a3oTHyto no FOCT 4461,

- KNCNOTY XN0pHYto no [23];

- Bogopoga nepokeug no FOCT 10929 n pacTteop 1:9;

- TMomoueBuHy no FOCT 6344,10%-HbIli pacTBOp:

- M-HVTpO30-bl-hernnruapokcuiaMmH aMMOHUIAHYIO COJb, PACTBOP MacCOBOM KOHLeHTpauum 20 r/am3, cee-
XXENpPUroToBEHHbIN;

- xnopodpopm no FOCT 20015. neperHaHHbIii;

- KNCNoTy BUHHYH No FOCT 5817.50%-HbIi pacTBop;

- KNCNOTy ackopbuHoByto, 10%-HblIli pacTBOp, CBEXENPUrOTOB/IEHHbIA:

- aMMunak BogHblli no FOCT 3760 u pasbaBneHHsbIii 1:1,1:50;

- 6pom no MOCT 4109. HacbILWEHHbI BOAHbIN pacTBop (bpoMHas Boga);

- KBaCLbl XXxe/1e30aMMOHWMIiHbIe MO [24]. pacTBOp MaccoBOoi KoHueHTpauun 17,5 r/am3:

-enatuH no FOCT 11293. pacTBOp MaccoBOW KOHLEeHTpauum 5 r/am3;

- cnupT aTunosblii no FOCT 18300;

- theHnndpnyopoH (2,3.7-Tpurngpokcu-9-cpeHnn-6-gnyopoH), 0,03%-Hblil CIMPTOBbLI PacTBOP, CoAepXa-
Wi 1 cm3pacTBopa cepHoit kncnotbl B 100 cm3

- HaTpwWit xnopucTblii no FTOCT 4233;

- onoso no NOCT 860. mapka 01;

- pacTBOpbI 0/10Ba M3BECTHOWN KOHLEHTpaLMK:

- Bymary MHAUKaTOPHYH KKOHF0».

12.4 MeTog aHanusa

MeTog 0cHOBaH Ha 06pa30BaHnM KOMNIEKCHOro coeanHeHuns onosa (1V) ¢ peHnnyopoHom nocsne otae-
IeHVA 0/10Ba OT MeLLatoLLMX 31EMEHTOB 3KCTPakLmeli x1opohopMom B BUAE KyndhepoHaTta nim coocaxgeHmem
¢ rmgpokcngom xenesa (lll). OnTnyeckyto NNOTHOCTb pacTBOpa U3MEPSIOT NpY A/TIVHE BOMHbI 510 HM.

12.5MNoAroToBKa K BbINO/THEHUIO aHanusa

12.5.1 MNpwn NpUroToBNEHMUN pacTBopa XenaTnHa MaccoBOI KoHUeHTpauumn 5 r/am3HaBecky 0.5 rxenatvHa
nomMeLlatoT B cTakaH BMecTUMocTblo 150 cm3 npubasnsoT 20 cM3BoAp! M OCTaBAAT A/18 HabyxaHus. 3aTeM
npnbasnsaoT 70 cM3BoAbl, HarpeTon Ao TemnepaTypbl 0T 70 eC o 80 °C, HarpeBaloT 4,0 KUMEHUS U OXNax4akoT.
PacTBop fonveatoT go 100 cmM3BOAON 1 NepemeLinBatoT. PacTBop rotToBAT HeNMocpeAcTBEeHHO nepes ynoTpebne-
HMem.

12.5.2 na nocTpoeHns rpagynpoBOYHOro rpadivka roToBAT pacTBOPb! 0/10Ba M3BECTHON KOHLEHTpaLuu.

Mpwv npuroToBNeHnn pacTeopa A MaccoBoii KOHLeHTpaumn onosa 0,1 mr/cm3HaBecky 0.1 r os10Ba pacTBopsi-
toT B 10 cM3 cepHoli KCNOTbI MPU HarpeBaHnW. PacTBop nomeLLaroT B MEPHYH K016y BMecTuMocTbio 1000 cm3
OONUBAKOT 4,0 METKM CEPHOI KMCNOTOM, pa3baBneHHoi 1:9, n nepemMeLlumBatoT.

Mpu npuroToBneHWn pacTeopa b maccoBoit koHUeHTpaumn onosa 0.01 mr/cm3 10 cm3 pacTBopa A nomelua-
10T B MEPHYI0 K016y BMecTMOCTbo 100 cM3, 401MBAIOT 0 METKM CEPHOI KMCNOTON, pasbasneHHoi 1.9, n nepe-
MeLunBaloT. PacTBOp roTOBAT HENOCPEACTBEHHO Nepes ynotpebneHvem.

12.5.3 MocTpoeHue rpafyMpoBOYHOTO rpaduka

B MepHble K0n6bl BMECTUMOCTbIO 25 cm3kakaasa nomewatoT 0; 0,25; 0.5; 1.0; 2.0; 3,0 n 4.0 cm3pacTteopa b,
yTo cooTBeTcTBYeET 0; 2,5; 5; 10; 20:30 140 mkr onosa. Bo Bce konbbl npnbasnsaioT 1,0 cm3pacTeopa xenesoam-
MOHWUIiHBIX KBacLoB. 0.3 cM3pacTBopa BUHHOW KMCNOTbI, HETPanM3yoT pacTBOPOM ammuaka 1:1 no uHaukarop-
HOli Bymare «KOHro» 1 Aanee nNocTynarwT, Kak ykasaHo B 12.6.3.

PacTBopoM cpaBHEHWS CNYXWUT pacTBoOp, He CoAepXallnii pacteop b.
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Mo nony4YeHHbIM 3HAYEHNAM ONTUYECKUX NIOTHOCTEN N COOTBETCTBYIOLLMM UM 3HAYEHUSAM COfepXaHus
0/10Ba CTPOSAT rpagynpoBOYHbI rpacuk.

12.6 BbinosiHeHWe aHanunsa

12.6.1 O6Lwme TpeboBaHUA K METOAAM aHan3a n TpeboBaHWsA 6e30MacHOCTY NPW BbINOSIHEHNN aHaN30B —
B COOTBETCTBUU C pasgenamu 3un4.

12.6.2 HaBecky Mmeau maccoii 5.0000 r pacTBOPSAIOT B 75 CM5CONSAHOM KUCNOTbI B NPUCYTCTBUM 1T X10pu-
cToro Hatpus. MocTteneHHo npnbasnsaT 20 cM1lnepokcuaa Bofopoaa, He gonyckasa 6ypHol peakuyun. M36bITok
nepokcuaa BoAopoAa yaansoT kunsyeHmeM. PactBop oxnaxaatoT, NoOMeLLaloT B MEPHYIO KO/16y BMECTUMOCTbIO
500 cM3,40NMBatoT BOAOK A0 METKM U NepemMeLlrBatoT. CoaepxaHue 0n10Ba B Nosly4eHHOM pacTBOpe onpeaens-
10T. KaK yka3aHo B 12.6.3 1 12.6.4.

12.6.3 50 cm3 pacTBopa npu maccosoli gone onosa ot 0.0005 % pgo 0.005 % wnam 5 cm3 pacTBopa npu
mMaccoBoii gone onosa ot 0.005 % o 0.08 % nomeLLanT B A4€NUTENbHYIO BOPOHKY BMECTUMOCTb0 250 cM3. B
cnyyae npumeHeHus 5 cm3pacTBopa A0/IMBaOT PAaCTBOPOM COMSHOM KMCNOThI f,0 06beMa 50 cm3. K pacTeopy B
JenvTenbHo BOpOoHKe Npnb6asnsAioT 50 cM3TMOMOYEBUHLI M NepemMelumBatoT. 3aTem npnbasnsaioT 5cm3pactsopa
N-HUTPO30-M-thennnrugpokcmnaMmy aMMOHWIHON oMK, NepeMeLLBatoT U Yepes 2 MUH 3KCTParupyoT 0/10BO-
KynchepoHoBbIli komnieke 10 cm3xnopodopma, BCTPAXMBas COAEPXKMMOE B TeveHre 2 MuH. OpraHuyeckuii cnoi
nomeLlatT B AeIMTebHYI0 BOPOHKY BMECTUMOCTbLI0 100 cM3. SKCTpakLuuio NpoBoaaT Aa pasa. O6befuHeHHbIe
9KCTPaKTbl NPOMbIBAIOT ABaXK bl 5 CM3CEpPHO KNCNOTOW, padbaBneHHon 1:9. SKCTpakT nomeLLaloT B CTakaH BMe-
cTumocTblo 100 cm3, fo6aBnsAT 5 cm3cepHO KCNoThl, pasbasneHHoi 1:1.5 cm3pacTBopa a30THOM KUCNOTbI,
2 cM3X/1I0PHOV KUC0TbI U pacTBOp ynapueatoT Ha necyaHoli 6aHe o o6bema 1cm3.

Mocne oxnaxaeHuns fo6asnaoT 2 cM3BoAbl, 1.0 cm3 pacTBopa xene3o0amMMOHUiHbIX kBacLoB 1 0.3 cM3
pacTBopa BMHHOW KUCNOTbI. PacTBop HeTpanu3yoT pacTBOPOM aMmmMuaka 1:1 no MHANKATOPHOW ByMare «KOHro» un
rnomeLlatT B MEPHYIO K016y BMecTuMocTblo 25 cm3. K pactBopy f06aBnstoT 1.6 cM3cepHoii KucnoTsl, pasbas-
neHHoi 1:1. n 6pOMHYI0 BOAY [,0 XeNTOl OKpacku.

Yepes 5 MnH 106aBNAOT N0 Kanasam pacTBOp ackopbyuHOBOI KMCNOTLI 40 06ecLBeyYnBaHns pactsopa u
n36bITok 1 cm3. Yepes 5 mnH gobasnsaoT 2.5 cm3 pacTBopa xenatuHa. 5,0 cm3pacteopa theHnntayopoHa un
[ONMBaloT pacTBOp BOAON A0 MeTKX. [ocne npubaBneHns Kaxaoro peareHta pacTsop nepemelumsatoT. Yepes
30 MUH N3MePSAIOT ONTUYECKYIO NIOTHOCTL pacTsopa npu AsnHe BosHbl 510 HM. PacTBopom cpaBHEHNSA CYXUT
pacTBOP KOHTPOJILHOTO OrbITa.

Maccy onoBa ycTaHaBAMBaKT NO rpagyvpoBOYHOMY rpadrky, NOCTPOEHHOMY, Kak ykaszaHo B 12.5.3.

12.6.4 ins oTAeNeHns 0/10Ba COOCaXAeHNeM C rTMAPOKCHA0M xerne3a nomMelyatoT 50 cm3pacTtsopa, nony-
YyeHHoro B 12.6.2, npu maccoBoii gone onosa Ao 0.005 % wnnn 5 cm3 pactBopa npy MaccoBoii f0/1e 0/10Ba Bbillie
0.005 % B cTakaH BMecTMMOCTb 400 cM3 1 fgonvBatT Bogol Ao 200 cm3. K pactBopy npubasnsoT 1 cm3
pacTBopa Xene3oaMMOHUIHBLIX KBaCL,0B 1 HarpeBatT A0 Temnepatypbl oT 60 °C go 70 °C. Mpyn NOCTOSHHOM
nepemeLuviBaH1n nNpnbasBnsOT aMM1ak B TaKOM KONMYecTBe, YTOObl BCS Mefb NepeLusia B KOMNJEKCHOe coean-
HeHue (CMHAS oKpacka pacTeopa), 1 B U36bITke 5 cm3. Uepes 15 MUH ocafok (UNbTPYIOT Ha UNbTP cpeaHeli
NAOTHOCTU «6enas neHTa». CTeHKM cTakaHa fBax bl 0OMbIBAIOT ropauMM pacTBopom ammuaka 1:50.

®unbTp C 0CaAKOM NPOMbIBAIOT 5—6 pa3 aTUM xe pacTBOpoM ammuaka. Ocafok ¢ huibTpa CMbIBAIOT B
CTakaH, B KOTOPOM NPOBOAUIN OCaXeHWe rnapokenaos, npnbasnsAoT 10 cm3cepHoli KUCNOTbI, pa3baBneHHoM
1:1.150 cm3BoApl ¥ NepeocaxaatoT rugpokcuabl. Ocafok UNbTPYIOT Ha TOT Xe UNbTP U NPOMbIBAIOT 2 pa3a
ropsumm pactsopom ammuaka 1:50. Ocafok rmapoKCUA0B CMbIBAIOT C hubTpa B CTakaH, B KOTOPOM NPOBOANAN
nepeocaxgeHue. hnabTP NPOMbIBAIOT HECKO/IbKO pa3 20 cm3ropsyeii CepHO KUCNoTbl, pa3basneHHoi 1:9, co-
6vpas pacTBOp B CTakaH ¢ ocagkom. K pactesopy npnbasnsaT 5cm3cepHoii KcnoTbl, pasbasneHHoi 1:1,5 cm3
a30THOW KNCNOTbI. 2 CM3X/10PHOM KNCNOTLI. PacTBopbl ynapmBaloT Ha necyaHol 6aHe Ao o6bema 1cm3.

Mocne oxnaxaeHnsa fo6asnaoT 2 cM3Boabl 1 0,3 cM3pacTBOpa BUHHOI KNCNOTbI, HEATPaNN3yT pacTBo-
pom ammumaka 1:1 no nHAnKaTopHoli Bymare «KOHro» uanee NocTynawT, Kak ykazaHo B 12.6.3.

12.7 O6paboTka pe3ynbTaToB aHanusa

12.7.1 MaccoByto g0t onoBa X, %, BbIYMCASIOT No oopmye

Y _ro, ¥ 100

roL 10e” (21)

rae ro, — macca os10Ba, HaliieHHasi No rpayMpoBOYHOMY rpadiuky, MK
V — 06bem aHa/IM3rpyemMoro pacTBopa, CM3;
ro — mMacca HaBecku Meau, T;
Y, — 06beM afIMKBOTHOI YacTy pacTBopa, CM3.
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12.7.2 3a pesynbTaT aHasiv3a NnpuHUMaloT cpegHeapuMeTUYecKoe 3HaueHre AByX napasiesibHbIX onpe-
JeneHnin Npu ycnosun, 4to abCconoTHaa pasHoCTb MeXAy HUMW B YC/TIOBUAX NOBTOPSAEMOCTY He NpeBbillaeT
3HaueHuli (Npy foBepuTenbHOl BeposTHOCcTH P = 0.95) npesena noBTOPSAEMOCTU I. NpuBeAeHHbIX B Tabnuue 10.

Ecnu pacxoxgeHve mexay pesynbTatamMmu napasanenbHbix onpeAeneHunii npesbillaeT 3HaveHne npegena
NMOBTOPAEMOCTU, BbINOMHAIOT NPOLeAypbl, U3N0XeHHbIe B cTaHAapTe [2] (nognyHkT 5.2.2.1).

12.8 KOHTpPONb TOYHOCTUN pe3yNbTaToB aHanmsa

KOHTpPONb TOYHOCTM pe3yibTaToB aHasM3a — B COOTBETCTBUM C 3.14.

12.9 OchopmieHve pe3ynbTaToB aHanm3a

PesynbTatbl aHann3a opopMA0T B COOTBETCTBMM C 3.15, 3HAUEHNS NMOrPELLHOCTN pe3yNbTaToB aHasmsa
[ npvBegeHsl B Tabnuue 10.

13 MeToabl onpegeneHnss MaccoBoii Aonu cepebpa

13.1 O6nacTb NpUMEHEHMA

Hactoswwii pasgen yctaHaBnuBaeT onpefesieHne MaccoBoOW A0/n cepebpa B Meau BAnanasoHe oT
0.0010 % f0 0.02 % thoTOMETPUYECKUM 1N aTOMHO-a6COPOLMOHHBIM MEeTOLaMMU.

13.2 Tpe60oBaHUA K NOrpeLwHOCTM aHanmsa

MorpeLHOCTb pe3ynbTaToB aHann3a MaccoBoi A0MM cepebpa, 3HaYeHUss Npefesnio NoBTOPSAEMOCTH U
BOCNPOM3BOAMMOCTY A4N15 JOBEPUTENbHON BepoATHOCTY P =0.95 f0/KHbI COOTBETCTBOBATL NPUBELEHHBLIM B Tab-
nnuye 11.

Ta6nuuaW
B npoueHTax
[vanasoH MorpeLuHocTb Mpepen
MaccoBOii [onu cepebpa pesynbTaToB aHamsa

nA nosTopsiemocTn / (n=3)  BOCMpon3BOAMMOCTM R

Ot 0.0010 pgo 0.0020 Bk/tOY. 0.0005 0.0006 0.0007

Cs. 0.0020 » 0.0040 B 0.0007 0.0008 0.0010

B 0.004 » 0.008 B 0.001 0.001 0.002

B 0.008 » 0.020 » 0.002 0.002 0.003

B 0.020 0,004 0.003 0.005

13.3 doTomeTpuueckuii MeTop,

13.3.1 CpepacTtBa n3mMepeHunii, BcnomoraTesibHble yCTpPolicTBa, MaTepuarsbl, pacTBOpbI

Mpw BbINONHEHUY aHaM3a NPUMEHSIOT cneaytoLLmne cpeAcTBa N3MEPEHWIA, BCrIOMOraTe bHble YyCTPOoiCTBa:

- hoTOMeTp hOTOINEKTPUYECKNI TN CNEKTPODOTOMETP CO BCEMM NPUHAANEXHOCTAMM, o6ecneymnsatoLme
npoBefeHve n3MepeHnii Npu AnnHe BosHbI 440 HM;

- BECbl TabopaTopHble cnewmansHoro kiacca TouHocTr no FOCT 24104;

- NMUNETKN He HMXKe 2-To knacca To4yHocTn no FOCT 29169 n FOCT 29227,

- K0oN6bl MepHble 2—100—2,2—500—2.2—1000—2 no MOCT 1770;

- CTakaHbl B-1—50 TC no NOCT 25336;

- BOPOHKY B1-1—250 XC no NOCT 25336.

Mpu BbINOMHEHNN aHaIM3a NPUMEHSAIOT CneayloLine marepuarsbl, PacTBopbl:

- KUCNOTY a3oTHyo no FOCT 4461. pas6asneHHyto 1:1;

- Kucnoty cepHyto no FOCT 4204. pa3basneHHyto 1:1;

- Kncnoty consanyto no rOCT 3118:

- aMmmMuak BoaHblii no FOCT 3760. pasbasneHHblii 1:5;

- aMMOHWUIA yKcycHokuenbii no FTOCT 3117. pacTBOp MaccoBoii KoHUeHTpauwmmn 200 r/am3:

- conb guHaTpuesyto aTuneHanammH-N. N. N'. N -TeTpayKCyCHOW KuCNOTbl 2-BoAHy (TpunoH B) no
OCT 10652.0.1 M pacTtsop;

- KUCNoTy ykcycHyto no NOCT 61;

- megp (I1) cepHokucnyto 5-sogHyto no FOCT 4165;

- Hatpusa N, N-guatunagutmokapb6amat 3-soaHblii no TOCT 8864, pacTBOp MacCOBOI KOHLEHTpaLuumm
100 r/gm3;
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- HaTpWi1 yKCycHOKUCAbIN 3-BoAHbIN no FTOCT 199;

-Tonyon no FOCT 5789;

- 6ymary nHAMKaTOpHY!0, YHMBEpCcasnbHyto no [147;

- uNbTPbl 06€330/1EHHbIE NO [21] NN Apyrue cpegHelt NIoTHOCTY;

- AuaTugauTnokapbamar meau, pacTsop;

- aueTaTHblli 6ydhepHsblii pacTeop ¢ pH 4;

- cepebpo azoTHokucnoe no FOCT 1277,

- aMMOHWI a30THOKMCAbIV no TOCT 22867,

- pacTBOpbI cepebpa N3BECTHO KOHLEHTpaL K.

13.3.2 MeTog aHanusa

MeTof OCHOBaH Ha peakumn obecLBeunBaHns AuaTuaguTmokapbamara meamn nog Bo3geicTeriemM MOHOB
cepebpa B aueTaTHoOM 6ydpepHoM pacTope npu pH 4.0. ONTUYECKY0 NIOTHOCTL pacTBOpa U3MepsoT Npu aInHe
BOJIHbI 440 HM.

Melwatouiee BAHNE MeAn YCTPaHAT Npy NOMOLLM TpuioHa b.

13.3.3 lMoAaroToBKa K BbINOJIHEHWIO aHau3a

13.3.3.1 lNpu npUroToBNEHMMN pacTBopa TpunioHa b MonspHoii koHueHTpauun 0.1 M HaBecky 37.22 r conun
Avnatpueoii aTuneHanamuH-N. N. N'. N -TeTpayKkcycHOl KNCnoTbl 2-BOAHOM pacTBOPAOT B 1 4M3B0ObI.

13.3.3.2 Mpw npuroToBneHnn pacTBopaanaTungutmokapbamara mem HaBecky CEpHOKMCNON Meau Maccoi
0.04 r nomewaloT B cTakaH BMecTumocTbio 50 cm3, pacTBopstoT B 40 cM3 BOAbI M NpuaMBaloT ammuak go pH 9
(KOHTpPONMpPYS MO MHAMKaTOPHO Bymare). MonyyYeHHbI pacTBOp NepeHoCAT B AeNNTEebHYH0 BOPOHKY BMECTUMO-
cTbio 250 cm3, go6aBnsaoT 4.5 cm3gnatungutmokapbamara Hatpus. 20 cM3TOyona v 3KCTparmpyroT B TeYeHne
2 MuH. Mocne pasfeneHust CI0eB BOAHbIN CMOi nomeLlalT B APYryl0 AeNUTeNbHY0 BOPOHKY U NMOBTOPSIOT
aKcTpakumio ¢ 10 cm3ToNyona Ao Tex nop. noka TosyosbHbIV C/OI He cTaHeT 6ecLBeTHbIM. Bce TonyosnbHble
BbITSKKV MOMELLLaT B MEPHYI0 KO/16Y BMECTMMOCTLIO 500 cM3, fonvBatoT BOAONM [0 METKU 1 NepeMeLlnBatoT.

XpaHAT B CKNAHKE 13 TEMHOTO CTekNa B TEMHOM MecTe. TO — OCHOBHOW pacTBop.

[na paboTbl roTOBAT pa3baseHHbIn pacTBop. HenocpeacTBeHHO nepeg npuMeHeHnem 15 cM30CHOBHOMO
pacTteopa cmelwmsatoT ¢ 185 cm3Tonyona.

13.3.3.3 Mpu npuroToBneHnn ayeTtaTHoro 6ychepHoro pacteopa ¢ pH 4 B MepHy0 KOGy BMECTUMOCTbIO
1000 cm3nomeuatoT 11.5 cM3yKCYCHOW KUCNOTbI, HaBecky 5,44 1 yKCYCHOKUCOTO HaTpuWsl, 4ONNBAKT BOAON [0
METKV 1 NepeMeLLBatoT.

13.3.3.4 [N NOCTPOEHUSA rPpafyMpOBOYHbIX rPacthkoB roTOBAT PacTBOPbLI cepebpa M3BECTHOW KOHLLEHTpa-
Lmn.

Mpy npuroToBfeHNM pacTBopa A MaccoBoli KoHLeHTpauun cepebpa 1 mr/icm3HaBecky 0.1574 r a3oTHO-
Kucnoro cepebpa nomelLarT B MEPHYIO KONGY BMecTUMOoCTbio 100 cm3, fo/1MBatoT BOAOW [0 METKM 1 nepeme-
LUMBAIOT.

Mpw npuroTosneHWn pacteopa b MmaccoBoii KoHUeHTpauun cepebpa 50 mkr/cmM35 cm3pacTBopa A nometua-
10T B MEPHYHO KO/16Y BMeCcTUMOCTbI0 100 cM3, fo/1MBatOT 4,0 METKM BOLOM 1 NEpeMeLLNBaOT.

Mpw npurotToBneHun pacteopa B maccoBoii KoHLeHTpaumn cepebpa 5 Mkr/cm3 10 cm3pacTBopa b nomelya-
10T B MEPHYI0 K016y BMECTUMOCTbI0 100 cM3, ,0NMBAIOT A0 METKM BOAON M NepemMeLLmBaioT.

Bce pacTBopbl cepebpa He06X0AMMO XpaHNTb B TEMHOM MecTe.

13.3.3.5 NocTpoeHre rpalyMpoBOYHOTO rpaduka

B cTakaHbl BMecTMMocTbio 50 cm3 kaxablii nomewatoT 0; 1.0; 2.0; 4.0; 6,0 1 8,0 cm3 pactBopa B. uto
cooTtBeTcTBYyeT 0; 5.0; 10,0; 20.0; 30,0 1 40.0 mkr cepebpa, NnpnbaBnatoT 2 cM3CepPHOI KNCNO0TbI, pa3baB/ieHHON
1:1. n NpoBOAAT BCe onepauuun, Kak ykasaHo B 13.3.4.2.

Mo Nony4YeHHbIM 3HAYEHNAM ONTUYECKNX NJIOTHOCTEN PAcTBOPOB M COOTBETCTBYIOLLMM UM 3HAYEHUAM CO-
AepXaHus cepebpa CTpoAT rpagynpoBOYHbIN rpaduk.

13.3.4 BbinonHeHune aHanusa

13.3.4.1 O6wme TpeboBaHNa K MeTOfaM aHav3a n TpeboBaHns 6e30NacHOCTY NPU BbINOSIHEHNW aHAIN30B
— B COOTBETCTBUU C pasgenamu 3un 4.

13.3.4.2 HaBecky Maccoii 1.0000 r nomeLatT B KOHUYECKYHO KON6Y BMECTUMOCTLI0 250 cM3, NpubaBnsioT
20 cmM3a30THOI kucnoThl, pasbasneHHoit 1:1. Mocne okoHYaHWsA 6ypPHOI peakLyn pacTBOP HarpeBatoT 40 NOHOro
pacTBopeHus mean. PacTeop oxnaxgatoT, npnbasnstoT 10 cmM3cepHoli KUCnoTkl, pasbasneHHon 1:1. n Bbinapu-
BalOT 10 Bble/IeHUsI NapoB CePHO KUCNOTbl. ECM pacTBOP OKpaLLeH BXeNTbiii LBeT (OpraHvka), K CoAepXumo-
My KON6bl 406ABNAIOT a30THOKMC/bIVE aMMOHWIA (Ha KOHYMKe LUnaTesns) 1 HarpeBatoT A0 obecLBeunBaHna pacTBo-
pa. Coaepxnumoe Konbbl OXNaxaaroT, CTEHKM K0N6bl 06MbIBAIOT OT 540 7 CM3BO/bl, U HArpesaHne NPoAoC/KaT
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[0 BbleNeHnsa NapoB CepHOI KUCMOTbl. STy onepauuio NOBTOPAIT ABa pa3a. O6beMm ocTaTka CepHOI KNCNOTbI
[O/DKEH ObITb 0KOMO 2 CM3.

Cogepxmmoe konbbl oxnaxaarT, npubasnsaioT 10 cM3BoAbI M HAarpeBarT A0 kKuneHus. PacTBop oxnaxaa-
10T, HEPaCTBOPUMbI 0CAA0K (PUNLTPYIOT HA (PUNLTP CpeaHel NIOTHOCTKW, MoMeLLaloT uabTpaT B CTakaH BMeCTy-
MOCTb0 50 cM3 hunbTp NpoMbIBaIOT BOAOW, HE60NbLLMMM NopumaMu. O6beM nnbTpaTa v NPOMbIBHbIX BOA He
[0/KeH npesbiwaTh 20 cmM3

Mpu maccoBoii fone cepedpa meHee 0.005 % 1cnonb3yrT BECb pacTBOp; €C/IM MaccoBas 015 cepebpa
60nee 0.005 %. To hunbTPaT NOMELLAIOT B MEPHYIO K016y BMecTUMocTblo 100 cM3u1 A0/IMBAOT A0 METKU BOAONA.
[ns pansHelilwero aHannsa oT6MPaKT a/IMKBOTHYHO YacTb.

Ecnv npu ounbTpoBaHum BbinagaeT ocafok, TO NOC/e BbiNapuBaHUs C CEPHO KMCNOTON OCTATOK OCTOPOX-
HO 06MbIBatoOT OT 2 A0 3 cM3BoAbl, f,06aBNA0T 2 cm3TpuioHa Bb. 10 cm36ydepHoii aLeTaTHOW cMecu 1 HedTpa-
NM3YIOT pacTBOP N0 YHUBEPCa/IbHOM UHAMKATOPHOW 6ymare go pH 4. dunbTpaT uam aMKBOTHYHO YacTb (0T 540
20 cM3 nomelLaloT B CTakaH BMeCcTUMOCTbIo 50 cmM3u BbinapusaloT 4,0 5 cM3 lNocne oxnaxaeHus npuansaroT
2 cm3TpunoHa b. HeTpaM3yT pacTBOpP aMMUakoM [0 OpaHXeBOo-XenTol okpacku (pH 4).

[MepeHocAT pacTBOp B AE/INTE/IbHYH BOPOHKY, NPWANBAKOT aueTaTHblil 6ydepHbIil pacTBop A0 06beMa
20 cm3 (MeTka Ha BOpoHke), Aob6asnsaT 10 cm3pa3baBieHHOro pactsopa AuaTunamtuokapbamara HaTpusa u
KCTparnpyoT 2 MuH. Mocne paccnoeHns opraHnyeckunii C/Ioi CMBatoT B CYXyH0 MPOBGUPKY C NpUTEPTO NPOGKONA.
Mo ncteyeHun ot 20 f,0 30 MUH N3MEPSAIOT ONTUYECKYHO NIOTHOCTL NPV ANMHE BO/HbI 440 HM B KIOBETE TO/ILLMHON
nornowarwouiero ceet cnos ot 20 4o 10 Mm.

PacTBopom cpaBHeEHVSA NPU 3MEPEHNN ONTUYECKOW NIOTHOCTU CAYXUT PacTBOp, MPOBEeAEHHbIN Yepes3 Bce
cTagun aHanu3a, HauvHas c OCaXAeHus, U cogepxalluili Bce peareHTbl 3a UCKN0YeHeM cepebpa. Maccy ce-
pebpa ycTaHaBnuBaloT No rpagympoBOYHOMY rpadinky, MOCTPOEHHOMY, Kak yka3aHo B 13.3.3.5.

13.4 ATOMHO-abCcoOpOUMOHHbIN MeTof,

13.4.1 CpepcTBa 3MepeHuin, BcnomoraTtesibHble YCTPOWCTBa, MaTepuasbl, pacTBopbl

Mpu BbINONHEHUY aHaIM3a NPUMEHSIOT cneaytoLLmne cpeAcTBa N3MEPEHWIA, BCNIOMOraTe bHble YCTPOoCTBa:

- CNeKTPohoTOMETP aTOMHO-a6COPOLMOHHBIVE C UCTOYHUKOM U3/yHeHUs Ha cepebpo;

- BeCbl nabopaTopHble cneuunanbHOro knacca todHoctn no FOCT 24104;

- MUNETKN He HUXe 2-ro Knacca TouyHocTu no FOCT 29169 n FOCT 29227,

- kon6bl 2—100—2, 2— 1000—2 no FOCT 1770;

- cTakaHbl B-1—100 TC no NOCT 25336:

- KOMMPECCOop BO3AYLLHBbIN.

Mpw BbINO/THEHUN aHaA/IM3a MPUMEHSIOT CrefyoLne MaTepuasbl, PacTBOpPbI:

-auetunneH no FOCT 5457;

- nponaH-6yTaH no FOCT 20448.

- BOAY OMANCTUINNPOBAHHY!IO;

- Kucnoty consanyto no rOCT 3118:

- KMcnoTy asoTHyo no TOCT 4461, pasbaBneHHyto 1:1; 2:1 n pacTBOp MOJAPHOW KOHLEHTpaLum
0,1 monb/am3;

- KNCMOTY a30THYH0 0co6oii uncToTbl no FTOCT 11125;

- pTyTb (Il) a3oTHOKMcnyto 1-BoaHyto (HUTpat ptytn) no FOCT 4520. pacTBOp MaccOBOW KOHLEHTpaLumm
25 r/pm3B pacTBope a30THOW KMCMOTbl MOIAPHOL KoHUeHTpaumm 0,1 Monb/am3;

- Mefpb, CTaHAapTHble obpasLbl AN cnekTpasbHOro aHanmsa, cogepxaume 25,5 10'4% n 18,6-10"4 %
cepebpa coOOTBETCTBEHHO. MOXHO NPUMEHATH 3M1EKTPOIMTHYIO Mefb C yCTaHOB/IEHHbIM COAEPXaHNeM cepebpa;
pacTBOpbl Meay MaccoBOi KoHUeHTpaumn 100 r/am3;

- cepebpo no FOCT 6836;

- pacTBOpbl cepebpa N3BECTHOWN KOHLLEHTpaLMi.

13.4.2 MeTog aHanusa

MeTog, 0CHOBaH Ha pacTBOPeHWU NPobbl B @30THOI KMcnoTe ¢ 4o6aBneHnem CONSHOM KUCIOTbI NN HuTpaTa
PTYTU U N3MEepPEeHnn Npu 4INHE BOJIHbI 328.1 HM NOTNOLWEHNA Pe30HaHCHOro N3/ly4eHns atoMamm cepebpa, obpa-
3yOLWUMUCA B pe3y/ibTaTe aToMuaauuy Nnpu BBEAEHNN CONSIHOKMUC/IONO UM a30THOKUC/IOTO PpacTBOPOB cepebpa B
nnams aueTuieH-Bo3ayx.

13.4.3 MoAroToBKa K BbINOJIHEHUIO aHan3a

13.4.3.1 MMpuroToBneHMe pacTBOPOB MeAM MaccoBoli KoHLeHTpauum 100 r/am3

Mpy NpMroToBaIEHUN pacTBopa MoAx MaccoBoii KoHueHTpaummn 100 r/am3HaBecky 10.0 r CO pacTBopsitoT
npu HarpesaHun B 70 cM3a30THOW K1CNOTbI, pa3basneHHoi 1:1. n pacTBop ynapvsaloT 415 yaaneHUst OCHOBHOM
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maccbl KUCnoTbl. 3atem npnbasnsatoT 10 cmM3BoAbl M HArpeBatoT [0 pacTBOPeHWA coneid. PacTBop oxnaxaatoT n
npn6aBnsaoT 16 cM3CONSHOW KNCNOTbl. PacTBop NnepeBoaAaT B MEPHYHO KONy BMeCcTUMOCTbI0 100 cm3 AonvBaloT
[10 MeTKV BOL,Oii 1 nepemMeLLMBaloT.

10 cm3pacTtBopa Meau cogepxart: 25.5 Mkr unm 18.6 Mkr cepebpa npu ncnosb3oaHum CO mMeaw.

13.4.3.2 lnA noCTPOEHNS rpagyMpoBOYHbIX rpacdhnkoB roTOBAT pacTBOPbI Cepebpa N3BECTHOW KOHLeHTpa-
Lmn.

Mpwn npuroToBneHun pactsopa A MaccoBoli KOHLeHTpauum cepebpa 0.1 mr/cm3 HaBecky 0.1 r cepebpa
pacTBopsOT B 5 cM3a30THON KMCNOTbl 0COBOI YNCTOTbI, PACTBOP MEPEBOAAT B MEPHYHO KONGY BMECTUMOCTbIO
1000 cm3, fonuBalT A0 METKM GUANCTUNIMPOBAMMON BOAON N nepemMeLlunBaloT. PacTBOp XpaHAT B TEMHOM
mecTe.

Takoli e pacTBOp MOXET 6bITb MPUrOTOB/IEH CeaytolM o6pa3om: HaBecky 0,1 rcepebpa pacTBOPSIOT B
25 cM3a30THOI K1CNOoThbI, pa3basnieHHo 2:1. fo6aBNsaT 5 cm3pacTBopa HUTpaTa pTyTH 1 HarpeBatT A0 yaane-
HMA OKCUAOB a3oTa. PacTBop oxaxAatoT, NoOMeLLalT B MepPHYI0 k016y BMecTumocTbio 1000 cm3, pa3basnaioT
[10 MeTkv GUANCTUNNNPOBAHHO BOAOW 1 NnepemMeLLrBatoT. PacTBop XpaHAT B TEMHOM MecTe.

Mpw npuroToBneHnn pacteopa b maccoBoli koHLeHTpaumu cepebpa 0.01 mr/cm310 cm3pacTBopa A nome-
LaKT B MEPHY0 K016y BMecTumocTbio 100 cmM3 v nepemMelunsatoT. PacTBop XpaHAT He 6onee 5u.

Takoi xe pacTBOpP MOXET 6bITb NPUrOTOB/IEH CneAyoWmMM o6pa3om: 10 cm3 pacTBopa A NOMeLLAOT B
MepHY Konby BMecTumocTbo 100 cm3, npunueatoT 5 cm3pacTBopa HuTpata pTyTi 1 10 cM3a30THOM KACNOThI,
pasbasneHHol 1:1, pa36aBnsatoT 40 METKU GUANCTUIMPOBAHHOM BOAOIN U NEpEeMELLMBAIOT.

13.4.3.3 NocTpoeHre rpalyMpoBOYHOrO rpaduka

B mepHble kon6bl BMecTuMocTbio 100 cm3 kaxxgas nomelatoT 0; 1.0; 2.0; 3.0 1 4.0 cm3 pacTtBopa b. no
10 cm3a30THOKMCI01 Mefm, No 16 cM3COMAHON KACNOTbI, f0NMBAIOT BOAON A0 METKM 1 NepemMeluunsatoT. Mony-
YeHHble pacTBopbl cogepxar 0; 0.01; 0,02; 0.03; 0,04 mkr cepebpa.

JlonyckaeTcsi NpMroToBieHne pacTBOPOB CneayoLM 06pa3omM. B MepHble k016bl BMeCTUMOCTbo 100 cm3
nometlaroT no 10 cM3a30THO KMCNOTbI, pa3basneHHo 1:1, nno 2 cm3pacTeopa HUTpaTa pTyTu. 3atemM B KONObl
npunueatoT nocnegosartenbHo 0; 1.0:2.0; 3.0; n 4.0 cm3pacTtBopa b. pa3tasnsoT BOAOW 40 METKM U NepeMeLLn-
BaloT. MNonyyeHHble pacTBopbl cogepxar 0; 0,01:0,02; 0.03; 0,04 mkr cepebpa.

[lonyckaeTcsa Ans NOCTPOEHWS rpadyMpoBOYHOro rpadivka ncnonb3osatb CO Meay ¢ aTTecToBaHHOM Mac-
coBoi1 foneii cepebpa.

Mpy ncnonb3oBaHWM pacTBopa Meau, npurotoeaeHHoro u3 CO. cogepxauiero 18.6 10" % cepebpa pa-
CTBOPbLI A4/151 TPaAyMpoBOYHOro rpaduka cogepxat 19.29. 39.49 n 59 mkr cepebpa nnm 26. 36.46. 56 1 66 Mkr
cepebpa npu ncnonb3oBaHUM pactTeopa Meam, NpurotosneHHoro u3 CO, cogepxallero 25.5-10 4% cepebpa.

[anee npoBoAAT aHanu3, Kak ykasaHo B 13.3.4.2.

MpuYroToBAEHHbIE PACTBOPbI aHATM3NPYIOT HA aTOMHO-a6Ccop6LMOHHOM cnekTpodoTomeTpe. o nonyyeH-
HbIM 3HaYeHNAM ONTUYECKUX NAIOTHOCTER PacTBOPOB U COOTBETCTBYHOLLMM MM 3HAYEHUAM coepxaHus cepebpa
CTPOAT rpafy pOBOYHBIA rpadivK.

13.4.4 BbinonHeHve aHanusa

13.4.4.1 O6wme TpeboBaHNS K MeToaM aHaIM3a 1 TpeboBaHUst 6e30MacHOCTU NPU BbINOIHEHUN aHa/IN30B
— B COOTBETCTBUM C pasgenamu 3un 4.

13.4.4.2 HaBecky meau Maccoii 1.0000 r pacTBOpsOT Npu HarpeeaHuy B 10 cM3a30THOW KUCOThLI, pa36as-
NeHHoit 1:1. 1 pacTBOp ynapu1BatoT A0 BNaXHbIX coneli. 3atem npnbasnsoT 10 cM3BoAs! U HarpeBatoT 0 pacTBo-
peHvs coneii. PacTBop oxnaxgaroT n npnbdasnaioT 16 cM3CcoNAHON KMCNOThbl. PacTBop NepeBoasaT B MEPHYIO
KoN6y BMecTuMocTbio 100 cM3, 4ONUBAKOT 40 METKM BOAO M NepemMellnBatoT. MoslyyeHHbIli pacTBOp Meau pac-
NbIASIOT B M1aMa aTOMHO-a6Cop6OLMOHHOr0 cnekTpodoToMeTpa 1 M3mMepstoT abcopbLuio B nnamMmeHy npu anvHe
BOJIHbI 328.1 HM.

OZHOBPEMEHHO NPOBOAAT KOHTPO/IbHBI OMbIT CO BCEMU NPUMEHAEMbIMU peakTnBaMu. 3HayeHne onTuyec-
KOV NAIOTHOCTUN pacTBOpa KOHTPOJILHOTO OMNbITa BbIYMTAIOT U3 3HAYEHUS ONTUYECKOW MNOTHOCTU aHa/IM3MPYEMOro
pactsopa.

Maccy cepebpa B pacTBope ycTaHaB/MBaloT No rpagynpoBoYHOMY rpacduky.

JonyckaeTca fnsa onpegeneHns MaccoBoli oM cepebpa NCnonb3oBaTb MeTof A06aBOK.

13.4.4.3 HaBecky mean maccoid 1.0 r nomewialoT B cTakaH BMecTumocTbio 100 cm3, npunmsatot 10 cm3
a30THOI KncnoThbl, padbaBneHHol 1:1, n 2 cm3pacTBopa HUTpaTa pTyTu. HarpeBarT 40 pacTBOPEHNS HABECKM.
PacTBop 3aTem oxnaxLiaioT, NOMeLLalT B MEPHYH0 KONby BMeCTMOCTbio 100 cM3, pa36aBnsaioT BOAOW 40 METKU
1 nepemMeLLmnBaloT.

M3mepsatoT nornoLeHe nuHum cepebpa B nnaMeHn aueTuneH-so3ayx npu AsmHe BosHbl 328.1 um ofHo-
BPEMEHHO C pacTBOpamut KOHTPOJILHOIO OMbITA.
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[onyckaeTca o4HOBpeMeHHOe onpeeneHre B aHan3mpyemMomM pacteope umHka (o1 0.0005 % a0 0.006 %),
Hukens (ot 0.1 % fo 0.5 %). ceuHua (ot 0.005 % A0 0,06 %) nxenesa (o1 0.01 % no 0.06 %).

13,5 O6paboTka pe3ynbTaToB aHanM3a

1351 MaccoByto fonto cepebpa X, %, npu cnosb3oBaHUM POTOMETPUYECKOTO M aTOMHO-ab6COpPOLNOHHO-
ro MeToA0B BbIYNCAAIOT MO chopmysne

y - (22)
~ rm 10000 -
roe T, — mMacca cepebpa, HailieHHas No rpagyvpoBOYHOMY rpadduKy, MKT;
T — Macca HaBecKku mMegum. T.
13.5.2 3a pesynbTaT aHanu3a npMHNMaloT cpegHeapndmMeTMyeckoe 3Ha4eHne Tpex napasniesnbHbIX onpe-

[AeneHnii Npy ycnoBun, 4To abcostoTHas PasHOCTb MEXAY MakCMMasibHbIM U MUHUMasIbHbIM 3HAYEHUSIMU B YCO-
BMSIX NOBTOPSEMOCTY He NpeBbIllaeT 3HauYeHnii (Npu foBepuTensHoli BepossTHocTu P = 0.95) npeaena nostopsie-
MOCTU I. NpMBEAEHHbIX BTabnuue 11.

Ecnn pacxoxgeHne mMexay HamboblWUM Y HAaUMEHbLUUM pe3y/ibTaTaMu napansiefnbHbIX onpeaeneHnii
npesbIllaeT 3HaYeHve npejena noBTOPsSeMOCTU, BbIMOJHAOT Npoueaypbl, U3M0XeHHble B cTaHapTe [2] (noa-
NyHKT 5.2.2.1).

13.6 KOHTPO/1b TOYHOCTK pe3ynbTaToB aHanmsa

KOHTpONb TOYHOCTY pe3y/ibTaToB aHanm3a — B COOTBETCTBUM € 3.14.

13.7 OchbopmieHve pe3ynbTaToB aHanm3a

PesynbTaThl aHan3a 0hopMasIOT B COOTBETCTBUM C 3.15, 3HaYEHMS NOrpeLlHOCTM pe3ynbTaToB aHanusa J1
npueeeHbl B Tabnuue 11.

14 MeToAbl onpefeneHns MaccoBOi JONN CYpPbMbl

14.1 O6nacTb NpUMeEHeHUs

B HacToslemM pasfefie ycTaHOB/IEHO OMNpejesieHre MaccoBoli [0 CypbMbl B MeAu B fuana3oHe oT
0.0005 % f,0 0.1 % hoTOMETPUUECKAM 1 AaTOMHO-26COPOLMOHHBIM METOAaMN.

14.2 TpeboBaHUA K NOrpeLIHOCTM aHanusa

MorpeLwHoCTb pe3ynbTaToB aHann3a MaccoBOW [ONN CypbMbl, 3HAYEHUSI NpefesioB NOBTOPSEMOCTU U

BOCMPOM3BOAMMOCTM A/19 LOBEPUTENbHON BEPOATHOCTM P =0.95 f0/MKHbBI COOTBETCTBOBATL NPUBEAEHHLIM B Tab-
nnue 12.

Ta6n nuya 12
B npoueHTax

[AvnanasoH MorpewHocTL Mpenen
MacCOBOW 10NN CypPbMbl pe3ynbTaToB aHa/msa
1N NOTEPAHHOCTU T (/1»2)  BOCMPOM3BOAMMOCTU R
OT 0.0005 go 0.0010 BK/tOY. 0.0002 0.0002 0.0003
Ce. 0.0010 » 0.0030 » 0.0004 0.0004 0.0006
» 0.003 » 0.010 0 0.001 0.001 0.002
a 0.010 » 0.030 » 0.003 0.002 0.004
» 0.030 » 0.100 » 0.005 0.004 0.007

14.3 doTomeTpuyeckuii metos

14.3.1 CpepcTtBa n3mMepeHwuii, BCnomoraTesibHble yCTpOlicTBa, Marepuasbl, pacTBOpbl

Mpw BbINOMHEHUY aHaIM3a NPUMEHSIOT cneaytoLLne cpescTBa M3MEPEHWIA, BCnoMoraTte bHble yCTpolicTBa:

- hoTOoMeTp (POTOINEKTPUUECKMIA UK CNEKTPOGPOTOMETP CO BCEMU NPUHAAIEXHOCTAMM, 06ecneymBatoLL -
MV NpOBeAeHne N3MepeHnin Npy AnvHe BosHbI 550 HM:

- LEHTPUAIYry CO BCEMU NPUHALNEXHOCTAMMU:

- BECbl nabopaTopHble cneuuanbHoro knacca TodHocTn no FOCT 24104.

- NMUNETKN He HuxXe 2-To knacca ToyHocTn no FOCT 29169 n FOCT 29227,

- konbbl 2— 100—2.2—200—2.2—500—2.2—1000-2 no OCT 1770;

- CTakaHbl B-1—100 TC. B-1—150 TC. B-1—400 TC no rOCT 25336:
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- BOPOHKY B/[1-1—250 XC no NOCT 25336;

- pecpnermarop 250— 19,-26—29/32 TC no FOCT 25336;

- kon6bl KH-1—250—19/26 TC, KH-1—1000-34/35 TC no FOCT 25336;

- umnuHapsl 2—100—1no MOCT 1770;

- 6lopeTky 1—1—2—50—0.1 no FOCT 29251,

- CTEK/10 YacoBoe.

Mpw BLINONIHEHWUM aHa/IM3a NMPUMEHSIOT creyoLwune MaTepuasbl, PacTBOpPbI:

- kncnoTy consHyto no FOCT 3118. pacTBop MOMAPHON KOHUEeHTpauun 1 Mmons/agm3u pasbasneHHyto 7:3;

- KUCNOTY cepHyto no FOCT 4204,

- TMapoKcumnamMmnm constHokucnblii no FOCT 5456. pacTBop MaccoBoit KoHUeHTpauuu 10 r/gM3B CONsSHOA
KMCNoTe MONSPHOW KOHLLeHTpauun 1 Monb/gm3(ycToliumB B TeHeHne 3 CyTOoK);

- Meab no FOCT 859, pacTBop;

- HaTpwii cepHOKUCAbIN 6e3BoaHbIN no TOCT 4166;

- cynbuT HaTpus 6e3BoAHbIN No TOCT 5644. cBeXEeNpUroTOB/IEHHbIN pacTBOP MacCOBON KOHLEHTpauum
10 r/gm3;

- Bogopoga nepokeua no FOCT 10929;

- pogamuH C (B), pacTtBop MaccoBoii KoHueHTpauun 0.4 r/gm3 B pacTBOpe COMSAHON KUCNOTbl MOMSIPHONA
KOHLeHTpauumn 1 mons/gm3;

- uepuii (IV) cepHOKuCAbIN, pacTBOP MacCoBOI KOHUeHTpauum 42 r/gm3

- M30NpoNuNoBbI achup:

- CYpbMY TPEXOKUCh;

- cypbMy no FOCT 1089;

- pacTBOPbI CypbMbl M3BECTHOM KOHLIEHT ALK,

14.3.2 MeTop4 aHanunsa

MeTog ocHoBaH Ha 06pa3oBaHMKN OKpaLeHHOro CoeAMHEHNS XT0pKoMrLLekca cypbmsbl (V) ¢ pogaMmHOM
C (B) B opraHuyeckoii hase nocse aKCTpakLMm X/I0pKkoMsInekca CypbMbl M30MPONMI0BLIM 3hmpomM. ONTHyeckyto
NJI0THOCTb PACTBOPOB COEANHEHUSA CYpPbMbI € pogaMuHoM C (B) namepsaoT npu gnvmHe BosHbI 550 HM.

14.3.3 MoAroToBKa K BbINO/THEHUIO aHann3a

14.3.3.1 Mpwv npuroToBneHNn pacTeopa mean Haesecky meau no FOCT 859 maccoii 25 r pacTBOpSAIOT B
150 cm3consiHoi kncnoTel, Nprbasnas nopumsmn 100 cm3nepokeuaa Bogopoaa. Bo nsbexaHve npexaeBpemeH-
HOro pasnoXeHusa nepokcuaa Booposa pacTsop NOCTOAHHO oxnaxaaloT. PacTBop Meaun NeEPeHOCAT B MEPHYIO
Kon16y BMecTuMocTbio 500 cM3140NMBaT 0 METKN COMIAHOW KUCNOTOW, pa3baBieHHol 7:3.

14.3.3.2 [pu NpUroToB/iIeHNM pacTBOpa CEPHOKNCONO Liepust HaBecky conn 4.2 1 HarpesatoT ¢ 5 cm3cep-
HOWA KNCNOTbI 0 NOSIBNIEHWSA NApPOB CepHOI KncnoTbl. K pacteopy npunmnsatoT 50 cM3BoAb!, HAarpeBaroT 4,0 pacTBo-
peHUsi conelt, oxnaxaarT U NePeHOCAT B MEPHYHO Ko/16y BMeCTUMOCTb0 100 cM3, 4oNnBAKOT A0 METKU BOAON 1
nepemMeLunBaroT.

14.3.3.3 1ns NOCTPOEHMSA rpagyupoBOYHbIX rpadMKoB rOTOBAT pacTBOPbl CypbMbl M3BECTHO KOHLEHTpa-
L.

Mpv NpuroToBNEeHMN pactTeBopa A MaccoBoi KOHLeHTpauumn cypbmbl 0.1 mr/cm3Hasecky 0.120 r Tpexokucu
cypbMbl HarpealT ¢ 200 cM3 CONSiHOW KUCNOTbI, pa3taB/ieHHOoN 7:3. B KOHWYECKOW KO/16e BMECTMMOCTLHO
1000 cm3co wandom naednermaTopom A0 NOSHOr0 pacTBOPeHUs. PacTBOp NEePeHOCAT B MEPHYHO KONGY BMe-
cTumocTbio 1000 cmM31 ,ONMBAIOT A0 METKU COMSAHON KUC/IOTOM, padbaBnieHHoi 7:3.

Takoi e pacTBOp MOXeT ObITb NPUrOTOB/IEH CeAytowWwyM 0b6pa3om: HaBecky 0.100 r TOHKOpacTepTOoii Cypb-
Mbl MOMELLLAKT B KOHNYECKYH0 K06y BMeCTUMOCTbI0 250 cM3 1 pacTBOPSAIOT NPU CUNIbHOM HarpeBaHumn B 20 cm3
CEepHO K1ncnoTbl. PacTBOp BbiNapmBatoT 40 5 cM3, oxnaxgaoT, npubasnsatoT 200 cM3CONSHON KNCNOTbI, pa3bas-
NeHHo 7:3. PacTBOp NepeHocAT B MEPHY Konby BMecTUMoCTbio 1000 cM3 ononacknsaloT KOnby CONsHOi
KMCNOTOW TOI e KOHLeHTpaumMn 1 NpucoegunHAT K pacTBOpY B MEPHOI konbe. PacTBop f0/MBAIOT A0 METKN
CO/IAAHOW KUCNOTOM, pa3baBneHHo 7:3. 1 nepeMeLInBatoT.

Mpwn npuroToBneHnn pacteopa b maccoBoii koHUeHTpauun cypbMbl 0,025 mr/cM3 nuneTkoli oToéupatoT
25 cm3pacTBopa A B MepHYH0 kon6y BMecTMocTbio 100 cM3 A0MBatoT A0 METKM COMISIHON KMCNOTOM, pa3bas-
NEHHO 7:3. 1 NepemMeLLInBatoT.
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Mpy npuroToBneHnn pacTeopa B maccoBoli koHUeHTpauun cypbMbl 0,005 mr/cM3 nuneTkoil oTéuparoT
20 cm3pacTtBopa b B mepHyto kon16y BMecTumocTbio 100 cM3, f0N1MBalOT 40 METKM COMSHOW KMCNOTOM, pa3bas-
JIEHHOW 7:3. 1 NepemeLLnBatoT.

PacTBopbl B 1 B ycTON4YMBLI B TEYEHME 8 .

14.3.3.4 TlocTpoeHune rpafyvpoBOYHbIX rpacukos

"pagyvpoBoyHbIe rpacdvikn CTPOSAT COOTBETCTBEHHO 3HAYEHUAM COAePXaHUA CypbMbl, yka3aHHbIM B Tabu-
ue 13. [1ns 3T0ro B cTakaHbl BMecTMMocThbio oT 100 fo 150 cm3oTt6mpatot 0; 0,5; 1.0; 1.5; 2.0 n 2.5 cm3pacTtBopa
cypbMbl B vnn B no6bembl pacTBopa Meaun, COOTBETCTBYOLWMe Tabnuue 13.

PacTBopbl pa36aBnsAlT CONAHON KUCNOTON, pa3baBneHHol 7:3. go o6bema 15 cm3, npubasnsoT 1 cm3
pacTBOpa CEPHUCTOKMUC/IONO HATPUS, HAaKPbIBAIOT YACOBbIM CTEK/IOM W HAarpeBatoT A0 KuneHus. lanee nposBogAaT
aHanus, Kak ykasaHo B 14.3.4.2.

Mo HallAeHHbIM 3HaYEHNAM ONTUYECKON NIOTHOCTM U COOTBETCTBYHOLLVM MM 3HAYEHNAM COAEPXaHNs Cypb-
Mbl CTPOSIT rpafyMpOBOYHbIN rpadivik.

Tab6bnunuya 13

O6bem
Maccosoﬁﬂ' V,cll,?;?/lscjc;pbrwbl, % paCTBogSLN?ng, cm3 paCTBOpSa)GC.l;/TJ':MbI, cm3 MaccaM(zprbl, VISONPONIoBoro
adhupa, cm3
PacTtsop B
4 0.5 2.5 10
4 1.0 5,0 10
Ot 0.0005 A0 0.006 BK/IOY. 4 1.5 75 10
4 2.0 10,0 10
4 2.5 12.5 10
PacTBOp B
2 0.5 125 50
2 1.0 25.0 50
Cs. 0.006 go 0.1 Bkntou. P 15 375 50
2 2.0 50.0 50
2 2.5 62.5 50

14.3.4 BbinosiHeHne aHanunsa

14.3.4.1 O6wwme TpeboBaHMA K MeTOAaM aHann3a 1 TpebosaHya 6e30nMacHOCTU NPV BbINO/IHEHUN aHaUTM30B
— B COOTBETCTBMMU C pasgenamv 3u 4.

14.3.4.2 HaBecky Meau Maccoii, ykazaHHoli B Tabnuue 14, nomeLatoT B CTakaH BMeCTUMOCTbo 400 cm3u
pacTBopsitoT B 50 cM3COsAHON K1CNOThIl, pa3baBneHHol 7:3. npu fo6aBneHnn HebonbwmMmy nopuusimm 15 cm3
nepokcuga BoAopoaa. M36bITok nepokeraa BOAOPOAA U BbLLENVBLUMACA X/10P YAANSAIOT KUMAYEHNeM pacTBopa.

PacTBop oxnaxgatoT, NepeHoCsT B MEPHYIO K06y BMeCTUMOCTbt0 0T 100 40 250 cM3um foNnBalOT 40 METKM
COJISTHOW KUC/I0TOW, pa3baBneHHoit 7:3.

OTmepsatT nuneTkoit 10 cm3 pacTBopa B cTakaH BMeCcTMMOCTbO oT 100 go 150 cm3 npunusaioT 1 cm3
pacTBOpa CEPHUCTOKMCIOro HaTpUA U 5 cM3 CONSHOM KNCNOTbI, pa3baBneHHol 7:3. HakpbIBalOT CTakaH YacoBbIM
CTEK/IOM 1 HarpeBatoT A0 KuneHusi. PacTBop cpasy xe oxnaxaalT Xono4Hoi Bogoi (Hwke 20 °C) n npubaBnsioT
4 cm3pacTBopa cepHokucnoro uepus (V). YUepes 1 muH npuamsatoT 10 kanenb pactBopa CONSHOKUCONO rMapo-
KCMMnamyHa. XOpoLUIo NepemMeLLvBatoT U MePEHOCAT CoAepxXrmMoe cTakaHa 1 50 cm3BoAb! B AeNTENbHYI0 BOPOH-
Ky BMECTMMOCTbt0 0T 100 g0 150 cm3. OTMepstoT 6ropeTKoli n3onponuioBbIi achup (Tabnuua 14) n akcTparnpyot
CypbMy B TeyeHue 1 MuH.
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Tabnunuya 14

[vanazox Macca HaBecku 96‘beM AMKBOTHasA 4acTb Mson;)c?rr;'\gsoro
MaccoBOi fONN CypbMbl. % mMeau, © MEepHOWA konbbl, cm5 pacTtBopa, cm3 achvpa, cm3
Ot 0.0005 po 0.0025 BKAtOM. 5.0 100 10 10
Ce. 0.0025 » 0.006 » 2.0 100 10 10
B 0.006 » 0.025 » 2.5 100 10 50
» 0.025 « 0.06 » 2.5 250 10 50
» 0.06 » 0.1 1.0 200 10 50

BoAHbI pacTBOp 0TOpackIBaloT, SKCTPAKT NPOMbIBAIOT 2 cM3pacTBOpa COMISTHOKUC/ION0 rmapokcunaMmmmia B
TeueHue 30 c. Mocne oTAENEHNA BOAHOIO pacTBOpa 3KCTPakT NpomMbIBadT 5 cM3 1 Mosib/amM3pacTBopa ConsHoii
KMCNoTbl. BoAHbI pacTBOp OTAENAIOT, @ K OpraHmyeckomy coto ob6asnsaoT 4 cM3pacTBopa pogaMuHa 1 B3ban-
TbIBAIOT COAEPXMMOEe BOPOHKM B TeueHne 30 c. N36bITok pacTBopa pojammnHa OTAENAI0T, IKCTPaKT CAMBAIOT B
cTakaH LeHTpudyru n LeHTpudyrupyoT B TEHEHNE 2 MUH.

[Mpun OTCYTCTBUM LLEHTPUAIYTN IKCTPAKT CIMBAIOT B CTakaH BMeCTMMOCTbIo 0T 100 fo 150 cm3, 06e3B0OxMBa-
10T Npu nomoLm 0.5 r CEPHOKUCIONO HATPUA N NOMELLAIOT B LWUHAP C NPUTEPTOR NPo6KoiA. ONTuyeckyto naoT-
HOCTb 3KCTPaKTa U3MepSIOT Npu A/IMHE BO/IHbI 550 HM B KIOBETE TOJILLMHON NorowarLero ceet caost 50 mm.

PacTBopom cpaBHeHVA NPy M3MepPeHN ONTUYECKON NAOTHOCTU CAYXUT N30NPONUIOBLIV 3dmp.

O/ HOBpPEMEHHO NMPOBOAAT iBa KOHTPOJIbHbIX OMbITa CO BCEMU NPUMEHAEMbIMY peakTuBamun. CpefHee 3Ha-
YeHne ONTUYECKON MIOTHOCTM KOHTPOJIBHOMO OMbITa BbIYATAOT U3 3HAYEHUS ONTUYECKON NIOTHOCTM aHannsnpye-
MOro pacTsopa.

Maccy cypbMbl B pacTBOpe ycTaHaBnBaloT Mo rpagynpoBoYHOMY rpadviky.

14.3.5 O6paboTka pe3ynbTaToB aHanmsa

14.3.5.1 MaccoByto f0/110 cypbMbl X. %. BbIYMCASAOT No hopmyne

X = T L 10000’ (23)
roe T, — macca CypbMbl, HaliieHHas no rpaflyMpoBOYHOMY rpacinky, MKT;
V — 06bEM aHaNM3MpPyeMOro pacTeopa, CM3;

T — mMacca HaBecku meawu, T;
V, — 06beM a/IMKBOTHOI YacTK aHaIM3NPYEMOro pacTesopa, Cm3.

14.3.5.2 3a pe3ynbTart aHanusa NnpuHMMaloT cpegHeapudmeTyeckoe 3HayeHne AByX napaniesbHbiX on-
pefeneHuii Npu ycroBuu, 4To abcoTHas pa3HoOCTb MEeXAY HUMW B YC/TOBUSIX MOBTOPSEMOCTU He NpeBbIlLaeT
3HauyeHu (Npu goBepuTenbHOl BeposaTHocTM P = 0.95) npefena noBTOPSEMOCTU T, MPYBEeAEHHbIX B Tabnvue 12.

Ecnu pacxoxzeHve mexay pesynbTaramMmv napannefbHbix onpeAeneHunii npesbillaeT 3HaueHe npegena
NOBTOPAEMOCTU, BbIMOMHAOT NpoLeaypbl, U3N0XeHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

14.3.6 KOHTpPONb TOYHOCTU pe3y/bTaToOB aHanunsa

KOHTpONb TOYHOCTK pe3y/ibTaToB aHaIm3a — B COOTBETCTBUU C 3.14.

14.3.7 OchopmneHue pe3ynbTaToB aHanm3a

PesynbTaThl aHann3a ohopMAAI0T B COOTBETCTBUM C 3.15, 3HaUeHNs NOrpeLlHOCT pe3ybTaToB aHasim3a A
npusegeHbl B Tabnuue 12.

14.3.8 lonyckaeTcsi onpeAeneHre MaccoBoii 0NN CypbMbl 3KCTPAKLNOHHO-(DOTOMETPUYECKUM METOAOM C
NPUMEHEHNEM KpUCTaIINYeCKOro onMoneToBOro uav 6puaIMaHToBOro 3e/1eHOTO.

144 ATOMHO-abCOpPOLUMOHHbLIN MeToq

14.4.1 CpepcTBa UsMepeHuid, BCmoMoraTtesibHble YCTpOCcTBa, MaTepuarbl, pacTBopbl

Mpwv BbINO/IHEHNM aHaNM3a NPYMEHSIOT CrieAytoLLve CpeAcTBa M3MEepPEeHWii, BCroMoraTesibHble YCTpOoCTBa:

- CNeKTPOhOTOMETP aTOMHO-a6COPOLMOHHBIV C ICTOYHNKOM MU3/TyHEHUS HA CYPbMY;

- BECbl NabopaTopHble cnewumanbHOro knacca TouHocTr no FOCT 24104:

- MUNETKM He HUXe 2-ro knacca TouHocTn no FOCT 29169 n TOCT 29227;

- Konbbl 2—25—2 .2-50-2 noFOCT 1770;

- CTakaHbl B-1— 100 TC. B-1-400 TC no F'OCT 25336;

- KOMNpeccop BO3AYLUHbIN.
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Mpw BbINO/THEHUN aHA/IM3a MPUMEHSIOT ClefyoLne MaTepuasbl, PacTBOpPbI:

- auetuneH no FOCT 5457,

- nponaH-6yTaH no FOCT 20448,

- KncnoTy consiHyto no FOCT 3118. pacTBop MOJISIPHOM KOHLeHTpauummn 1 monb/am3u pasbaBneHHyto 1:1;

- KncnoTy a3oTHyto no FOCT 4461. pacTBop MOSPHOI KOHLeHTpauun 1 monb/am3u pasbasneHHyio 1;1;

- KUCnoTy cepHyto no FOCT 4204,

- aMMmnak BogHbIli no FOCT 3760 u paszbaBneHHblii 1:99:

-ene3o no FOCT 9849. pacTBOp MaccoBoli KOHLeHTpauun 25 r/am3B pacTBOpe a30THO KUCNOTbl MONSp-
HOW KOHLeHTpauun 1 mons/gm3;

-Mmeab nolFOCT 859;

- cypbmMy no FOCT 1089:

- CYpbMY TPEXOKWUCB;

- pacTBOpPbI CypbMbl 3BECTHOM KOHLEHTPALM;

- hunbTpbl 06€3301€EHHbIE MO [21).

14.4.2 MeTopg aHanunsa

ATOMHO-a6COPOLVOHHBIVE METOA OCHOBAH Ha N3MEpPEHWN NOTOLWEHNS INHAN CYypbMbl B N1aMeHU aueTuneH-
BO3AYyX WU NponaH-byTaH-BO34yX Npu A/IMHE BOSIHbI 217.6 HM. Mpy maccoBoli gone cypbMbl Ao 0,01 % npeasa-
pUTENbHO BbIAENSIOT €€ COOCaXKAEHNEM Ha TMAPOKCUAE Xefe3a u pacTBOPEHMEM Ocajka B CONSHOM kucnoTe.

14.4.3 TloAroToBKa K BbINMOJIHEHUIO aHann3a

14.4.3.1 N NOCTPOEHWSA rpafynpoBOYHBIX FPadiMKOB rOTOBAT PacTBOPbI CypbMbl M3BECTHOMN KOHLIEHTpauum
cornacHo 14.3.3.3.

14.4.3.2 TocTpoeHne rpagynpoBOYHOro rpagumka

[na noctpoenns rpagympoBOYHOro rpadivka B cTakaHbl BMeCTUMOCTbI0 400 cm3kak bl nomelyatot 1.0
nnm 5,0 r megu {B 3aBMCMOCTMN OT MAcCOBOI1 A0/ CYPbMbl) 1 PACTBOPSIOT B COOTBETCTBUMN € 14.4.4.2 11 14.4.4.3.
3arem gobasnsatoT 0; 0.25; 0.50; 1,00: 2.00; 3.00; 5.00 n 10.0 cm3pactBopa A, uto cooTBeTcTBYeT 0; 25; 50; 100;
200; 300. 500 n 1000 MKr cypbMbl, 1 NPOBOAAT aHasIN3 B COOTBETCTBUM C 14.4.4.2 unn 14.4.4.3.

Mo Nony4YeHHbIM 3HAYEHNSAM ONTUYECKO MIOTHOCTU U COOTBETCTBYIOLLMM UM 3HAYEHUAM KOHLLeHTpaLmu
CYpbMbl CTPOST FpafyvipoOBOUHbI rpaghuk.

Mpv nocTpoeHuu rpaduka 3HayeHne curHana poHOBOro pacTBoOpa BbIYMTAIOT U3 3HAYEHUS CUrHaIa KaKao-
ro pactsopa v NpoBoAAT rpaduk n3 Hayasna KoopauHar.

14.4.4 BbinonHeHne aHanusa

14.4.4.1 O6wme TpeboBaHWA K MeETOAAM aHanm3a n TpeboBaHMA 6e30NacHOCTY NPY BbINOMHEHUN aHaUTU30B
— B COOTBETCTBUYU C pasgenamn 3un 4.

14.4.4.2 HaBecky meam maccoii 5.0000 r (npu maccoBoii gone cypbMbl o 0,01 %) noMeluarT B cTakaH
BMeCTMMOCTbo 400 cM3 1 pacTBOPSIOT Npy HarpeBaHumn B 25 cM3a30THOM K1MCNoTbl, pasbasneHHoit 1:1. MNocne
yaaneHusa okcuos asoTta npuamsatot 250 cm3BoAbl U 5 cM3pacTBopa enesa, HarpesatoT npu Temnepartype ot
60 °C go 70 °C. lo6aBNsOT aMMuak B TaKOM KO/IMYECTBE, YTO6ObI BCA Meflb NepeLlsia B aMMUaUHblii KOMIIEKC
(cuHAas okpacka pacTBopa) v ele 5cm3.

OcTaBnstoT npu 60 °C Ao koarynsymm ocajka, nocse Yyero uabTPYyT Ha PUNbLTP cpeaHelt NNoOTHOCTM
«benas neHTa». MpomMbIBalOT 0CcafloK Ha hubTpe 2—3 pasa ropsunuM pacTBOpoM ammuaka 1:99.

PacTBopAlT ocafok B 10 cM3CONAHON KUCNOTbI, pazbasneHHol 1:1, cobupas hunbTpaT B MEPHYIO KONGy
BMECTUMOCTbI0 25 CM3, 1 NpoMbIBatOT hunbTp 2—3 pasa ropsiyeii Bogoi. Mocne oxnaxaeHus pasdaBnstoT Bo-
[10/ 10 METKU 1 NepemeLLnBatoT. I3MepsitoT NorIoLweHre aHanM3vpyemoro pactsopa npy A/IHe BOSIHbI 217.7 HM
O0/1HOBPEMEHHO C PaCTBOPOM KOHTPOJ/ILHOrO OMbITa U pacTsopamu /151 NOCTPOEHUA rpajyMpoBOYHOTO rpaduka.

Maccy cypbMbl yCTaHaBIMBaKOT MO rpagynpoBOYHOMY rpadomky.

[onyckaeTca onpegeneHune B aHannsmpyemom pactsope sucmyta (o1 0.0005 % go 0.005 %), onosa (o1
0.01 % no 0.06 %) v cBuHua (ot 0,0005 % g0 0.005 %).

14.4.4.3 HaBecky mean maccoii 1.0000 r (npu maccoBoli gone cypbMbl cBbile 0.01 %) nomewiaroT B
cTakaH BMecTumocTbio 100 cm3u pacTBopsoT B 06beme oT 1040 15 cm3a30THOI KMcnoThbl, pa36asieHHon 1:1.
Mocne pacTBOpeHusi HaBeckn nNpunmMeaT 10 cM3CONAHON KNCNOTbI, pa3baBieHHOoN 1:1. nepeBOASAT B MEPHYHO
Konby BMecTumMocTbio 50 cm3, pa36aBnsaoT 40 METKU pacTBOPOM COMSAHOM KMCNOTbI 1 Monb/gM3un nepemeLun-
BaloT.

3mepsatoT nornoweHne, Kak onucaHo B 14.4.4.2.

14.4.5 O6paboTKa pe3ynbLTaToB aHanm3a
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14451 MaccoByto f0/110 cypbMbl X, %, BbIYMCAAIOT No hopmye

- "b)

24
T 10000 - (24)
rae T, — macca cypbMbl B pacTBOPE aHanM3nMpyemoii npo6bl, HaliieHHas No rpagyvpoBOYHOMY rpadinKy, MKT;
T 2 — Macca CypbMbl B PaCTBOPE KOHTPO/ILHOTO OMbITa, MKT;
T — Mmacca HaBecku Megu. T.
14.45.2 3a pesy/bTaT aHanM3a NPMHUMAlT cpegHeapuMeTMUECKOe 3HaUEHME ABYX NapasiiesbHbIX on-

pefeneHuii Npy ycnoBun, 4To abcontoTHas PasHOCTb MeXAy HUMW B YC/TOBUSIX MOBTOPSIEMOCTU He NpeBbilaeT
3HaueHwuli (Npu LoBepuTenbHo BeposaTHOCcTM P = 0.95) npeena NnoBTOPSEMOCTY I. NPUBEAEHHbIX B Tabnuue 12.

Ecnu pacxoxfeHve mexay pesynbTatamMmu napasnesbHbiX onpeAeseHunii npesbillaeT 3HaueHne npegena
NOBTOPSEMOCTY, BbINOHAKT NpoLeAypbl, U3N0XeHHbIEe B cTaHAapTe [2] (noAnyHKT 5.2.2.1).

14.4.6 KOHTPO/Ib TOYHOCTU pe3ynbTaToB aHanmsa

KOHTPO/b TOYHOCTU pPe3ybTaToB aHan3a — B COOTBETCTBUM C 3.14.

14.4.7 OhopmneHne pesynbTaTos aHanmnsa

PesynbTatbl aHaM3a ohOpM/IAIOT B COOTBETCTBUM C 3.15. 3HaUEHNA NOrpeLLIHoCT pesynbTaTos aHanmsa J1
npueefeHsl B Tabnumue 12.

15 MeToAbl onpegeneHMs maccoBoil 40X BUCMYTa

15.1 O6nacTb NpUMEHeEHNS

B HacTosiLeM pa3gese ycTaHoBEeHbl hoToMeTpuyeckmnii (Nnpu maccosoli gone ot 0.00005 % a0 0.02 %) n
aTOMHO0-a6cop6LMOHHbIV (Npu MaccoBoii fone ot 0.0003 % a0 0.005 %) meToAbl ONpefenieHnss MaccoBoii f,0Nn
B/CMYTa B Mefy.

15.2 TpeboBaHUA K NOrpeLHOCTM aHanumsa

MorpelHOCTb pe3ynbTaToB aHaIM3a MaccoBoOi 40NN BUCMYTa, 3HAYEHWS NpeaenoB NOBTOPSAEMOCTH 1 BOC-
NpPOV3BOANMOCTY AN1A [OBEPUTENbHON BEPOSATHOCTH P = 0.95 A0/KHbI COOTBETCTBOBATL NPUBELEHHbIM B Tab-
nuue 15.

Tab6bnunuya 15
B npoueHTax

,Cl,ylanasori MorpeluHocTb Mpegen
MaccoBoit AoNN BUCMYyTa pesynbTaToB aHamsa
1N nosTopsiemMoctn / (n=2)  BOCMPOU3BOAUMOCTU R

Ot 0.00005 po 0.00010 BKMOY. 0.00001 0.00002 0.00002
Cs. 0.0001 * 0.0003 » 0.0001 0.0001 0.0002

0.0003 » 0.0010 0.0002 0.0002 0.0003

0.0010 » 0.0030 0.0004 0.0004 0.0006

0.0030 » 0.0050 0.0006 0.0006 0.0009

0.005 » 0.020 B 0.004 0.002 0.005

15.3 doTomeTpuyeckuii metos

15.3.1 CpepacTBa U3MepeHuii, BCnoMoraTe/ibHble YCTPONCTBa, Matepuasbl, pacTBopbl

Mpu BbINOMHEHUN aHaIM3a NPUMEHSIOT cneaytoLLne cpescTBa M3MEPEHWIA, BCnoMoraTte bHble yCTpolicTa:

- thoTomeTp choTO3NEKTPUYECKNI NNK CNEKTPOhOTOMETP CO BCEMM NPUHALNEXHOCTAMM, 0becneynBaioLLme
npoBefeHve n3MepeHnii Npu AanHe BosHbl 0T 434 A0 450 Hwm;

- LEHTPUAIYry CO BCEMU NPUHALNEXHOCTAMU:

- BeCbl labopaTtopHble crneunanbHoro knacca TodHoctn no FOCT 24104.

- MANETKN He HUXe 2-ro kacca TouHocTy no FOCT 29169 n TOCT 29227:

- KOn6bl MepHble 2— 10—2,2—50—2.2—500—2.2— 1000—2 no MOCT 1770;

- CTakaHbl B-1—250 TC. B-1-400 TXC no NOCT 25336;

- BOPOHKY Bf]-1—250 XC no NOCT 25336;

-MeH3ypkKy 100 no FOCT 1770;

- CTEK/10 4YacoBoe.
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Mpw BbINO/THEHUN aHA/IM3a MPUMEHSIOT ClefyoLne MaTepuasbl, PacTBOpPbI:

- KncnoTy consHyto no FOCT 3118, pasbasneHHyto 1:1 n pacTBOp MOSIAPHOW KOHLeHTpauumn 0,2 Monb/agm3

- KUCNOTY cepHyto no FOCT 4204 MonsipHoli KOHLEHTpaLun 5 mons/am3:

- KMcnoTy 6pomucToBofopoaHyto no FOCT 2062:

- ammunak BogHblii no FOCT 3760, paszbaBneHHblid 1:1;

- xeneso (ll) xnopug, 6-sogHbii no FTOCT 4147, pacTBOp MacCcoBOli KoHUeHTpauun 10 r/gm3B pacTBope
consiHoW kncnotbl 0.2 Monb/aM3. 1 cm3pacTBopa CoAepXnT 2 Mrikenesa:

- HaTpusa rmapokcng (HaTpus rmapooknck) no FOCT 4328, pacTBOp MaccoBoii koHLeHTpauwmu 80,0 r/amM3,

- xnopodpopm no OCT 20015;

- aMMOHWI xnopucTbiii no FTOCT 3773. pacTBOpP MaccOBO KOHUeHTpauun 200 r/gml

- KUCNOTY BUHHYt0 o FOCT 5817, pacTBop MaccoBol koHLeHTpaumu 200 r/am3

- TMAPOKCUIAMUH CONAHOKNCbIV Mo TOCT 5456, pacTBop MaccoBoii koHueHTpauun 100 r/gm3;

- Ka/UiA LmaHuCTbIN No [25], pacTBOp MaccoBoi koHueHTpauuy 100 r/am3;

- conb puHatpuesylo atunengmamumn-N, N. N'. N-TeTpayKCyCHOW KUCNOTbl ABYBOAHY (TPUoH B) no
[OCT 10652. pacTBOp MaccoBoWi KoHLeHTpauum 50 r/gm3;

- HaTpus N. N-gnatungutuokap6amat (Na-4ATK) 3-sogHbiii no FOCT 8864. pacTtsop;

- TUMONgTasIeEVH, pacTBOP MacCOBOM KOHUeHTpauum 40 r/am3B 3TU/I0BOM CNUpTE:

- HaTpwiA yrnekucnblii kucnblii no FOCT 4201;

- MPOMbIBHOI PacTBop;

- HaTpwi1 hocchopmMoBaTUCTOKUCbIN 1-BoAHbIN Nno FTOCT 200. pacTBOp MaccoBoii koHueHTpauuy 300 r/am3

- cnupT aTuNoBbIi no FOCT 18300;

- COMb 3aKUCK XeNes3a u aMMOHUSA ABOVHY cepHokucyto (conb Mopa) no FOCT 4208;

- Ka/mii nogmcTelin no FOCT 4232, pacTBop;

- BUCMYT MeTasnimyeckunii BuOOno FOCT 10928;

- pacTBOpbI BUCMYTa N3BECTHOW KOHLEHTpaLuu;

- Bymary MHAVKaTOPHYI YHUBepCcabHyto no [13],

- kmcnoty asoTHyto no FOCT 4461 n pas6asneHHyto 1:1;

- KNCNOTY acKOPOUHOBYIO, PACTBOP MacCoBO KOHLeHTpauum 50 r/am3CcBeXenpuroToBEHHbIN:

- KNCNOTY X/I0pHYt0 no [23];

- bymary counbTpoBanbHy nabopartopHyto no FOCT 12026:

- 0/10BO ABYX/I0pMCTOC MO [26].

15.3.2 MeTopg aHanunsa

MeTog, 0CHOBaH Ha 06pa3oBaHNn NOAMAHOTO KOMMJIEKCA BUCMYTa B CEPHOKUC/IOM pacTBope. BucmyT otae-
NA0T OT MeLaKLLMX 3/IEMEHTOB COOCaXAEHNEM C TMAPOKCUAOM Xenesa Uan akcTpakuuen anatnngutmokapba-
mata B1ucMyTa Xn1opodopmomM. ONTUUECKyH NI0THOCTb pacTBopa MoAMAHOro KOMMIeKca BUCMYyTa U3MepPSOT npu
ONunHe BOMHbI 0T 450 4,0 470 HMm.

15.3.3 [oAroToBKa K BbINMOJIHEHWIO aHan3a

15.3.3.1 Mpu npurotosnexuun pacteopa Na-AATK HaBecky 2.0 r Na-A4TK pactsopstoT B 100 cm3BoAb!, B
KOTOPOIW1 6bI/1 NpesABapuTENbHO pacTBOpPeH 1.0 I yr/1ekncnoro KUCIoro Hatpusi. PactBop ounbTpyHoT.

15.3.3.2 lMpu npurotoBaeHnn npombiBHOro pacteopa k 30 cm3pacteopa Na-AATK npunusatot 1000 cm3
BoAbl, 10 cmM3pacTeopa LmaHucToro kanvs n 1 cm3pacrsopa TumondtasienHa. o kanism npuamMsaloT pacTsop
XJI0OPMUCTOr0 aMMOHWSA 4,0 NCHE3HOBEHWNS CUHEN OKPACKK.

15.3.3.3 Mpu npuroToBAeHMN pacTBopa MoamncToro kanusa Hasecky 200 r M04MCTOro Kanus pacTBopsitoT B
300 cm3Bogabl, npubasnsaT 30 cm3pacTBopa HaTpusi pocOpHOBATUCTOKUC/IONO, AO/IMBAOT BoAoW A0 1000 cm3
1 nepemMeLuvBaloT.

15.3.3.4 lna NOCTPOEHUSI TPaAyVMPOBOYHbLIX FPaddMKOB FOTOBAT PacTBOPbI BUCMyTa M3BECTHOM KOH-
ueHTpayTt

Mpy NnpuroToBaeHun pacteopa A MaccoBoli kKoHUeHTpauum BucMyTa 0.1 mr/cm3HaBecky 0,100 r BucmyTta
pacTBopsIOT B 5cM3a30THOM KMCNOThI. OKCUAbI a30Ta YAansaoT HarpeBaHneM. PacTBop oxnaxaatoT 1 nomeLaot
B MEPHY0 KON6Y BMecTUMocTbio 1000 cm3, npuamBatoT 65 cM3a30THOW KUCNOTbI, 4ONMBAKOT BOAON 0 METKU 1
nepemMeLunBaroT.

Mpw npurotoBneHnn pacteopa b maccoBoi koHLeHTpauuy BucmyTa 0,01 mr/cm350 cm3pacTBopa A nome-
LLLAKT B MEPHYH K0N6y BMeCTUMOCTbIO 500 cm3, npunmneatoT 5 cM3a30THOM KUCMOThI, 40/IMBAOT BOLON 4,0 METKM
1 nepemeLLnBatoT. MonyYeHHbI pacTBOp XpPaHAT He 6onee 5 u.
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15.3.3.5 T[locTpoeHue rpagynpoBOYHOro rpadmka

[lna nocTpoeHus rpafyMpoBOYHOro rpadivka B CTakaHbl BMECTUMOCTbI0 250 cm3kax bl nomewatot 0:0.5;
1,0:2.0; 3.0; 4.0 n 5.0 cm3pacTBopa b. uto cootseTcTBYeT 0; 5; 10; 20; 30; 40 1 50 MKr BucMyTa. Bo BCe CTakaHbl
npnb6aenatoT no 5 cm3 consHo kucnoTel, pasbasnerHoli 1:1, 5 cm3 pacTBopa x/10puAa xenesa v AonMsawoT
BOAOI f,0 06bema oT 50 g0 60 cm3. 3aTtem A06aBAAIT aMMuak 40 nosyveHns pH ot 7.5 40 8.5 n 2 cm3B usbbIiTke.
PacTtBop HarpesatoT Ao Temnepatypbl o1 70 X g0 80 X u ganee nocTynatoT, Kak ykasaHo B 15.3.4.2 1 15.3.4.3.

Mo Nony4YeHHbIM 3HAYEHNAM ONTUYECKNX MIOTHOCTEW Y COOTBETCTBYIOLLIMM 3HAYEHNAM COfepX)aHns BUC-
MyTa CTPOAT rpafynpoBOYHbIN rpadmk.

15.3.4 BbinonHeHne aHanusa

15.3.4.1 O6wme TpeboBaHNa K MeETOLaM aHaM3a n TpeboBaHMs 6e30NacHOCTY NPU BbINOSIHEHNW aHAIN30B
— B COOTBETCTBUU C pasgenamu 3un 4.

15.3.4.2 HaBecky mefin Maccoli, yka3aHHOW B Tabnuue 16. nomeLyatoT B cTakaH BMECTUMOCTbI0 250 cmM3
pacTBopstoT B o6beme oT 20 A0 40 cM3CONSHON KNCNOTbI NOJ, 4aCOBbIM CTEK/IOM.

Tabnunua 16

[vanasoH MaccoBoii Jonu aucblyra. % Macca HasecTv meau, T
OT 0.00005 po 0.00030 Bkntou. 10.0000
Cs. 0.0003 » 0.0010 » 5.0000
n 0.001 B 0.005 » 3.0000—1.0000
n 0.005 B 0.020 » 0.5000

PacTBop BbinapmBatoT npumepHo 40 5 cm3 npubasnsaioT 100 cm3BoAbl M5 cm3pacTBopa xenesa. Pacteop
HarpeBalT Ao Temnepatypbl 0T 50 X 060 X 1 npubasnsioT pacTBOp aMMuaka, pa3bas/ieHHblin 1:1. B TakoM
KonnyecTtse, YTO6bLI BCA Meb NepeLusia B aMMnadHblii komnnekc, u ewwe 10 cm3(pH pacteopa ot 7.5 fo 8.5).

CofepXunmoe cTakaHa HarpesaloT 40 Temnepartypbl oT 70 X g0 80 X wu octaBnaoT Ha Bpems oT 20 go
30 MuH. OcafoK rmapokcnaoB chnnbTPYT Yepes hnIbLTP CpefHei NI0THOCTM 1 NPOMbIBAIOT Ha hunbTpe 3—4
pasa ropsiuei BogoiA.

Ocafok c ounbTpa CMbIBAKT CTPyei ropsiveli BoAbl B CTakaH, B KOTOPOM MPOBOAWIN OCaxXAeHune, U npu-
6aBnat0T 5 cM3CONSAHOI KMCNOTbI, pazdasneHHoi 1:1, punbTp NpoMbIBaOT ropsyell BOAOW [0 NOMHOTO yaane-
HUA Xenesa.

K pactBopy npuanBaloT Bogy A0 o6bema 50 cm3. OcaxaeHne rmapokcMaoB aMMMakoM NOBTOPSIOT, Kak
yka3aHo Bblile. Mony4eHHbl pacTBOp BbinapuBaloT 40 06bema oT 340 5cM3, noMeLatoT B CTakaH BMECTUMOC-
Tbto 100 cmM3m BbiNapmnBaloT NouTn gocyxa. Kocratky go6asnstoT 1 cM3a30THOW KMCNOTbI, HAarpeBatoT 4,0 NosBe-
HVS OKMCIOB @30Ta, oxnaxaatT, 406aBNAT 3 CM3X10PHON KUCIOThI U BbiNapMBaloT A0 NapoB X/I0PHO K1C0-
Tbl. PacTBop oxnaxgatT, f06aBNAT 2 cM3 6POMUCTOBOAOPOAHOW KNCNOTbI U BbiNApUBAIOT A0 BAAXKHOIO
ocrarka.

KocTatky npnbaBnsitoT 2 cm3 pacTBopa CepHoli KucnoTel. 1 cm3pactBopa oochopMOBaTUCTOKMNC/IONO HaT-
pusa. 1 cm3BOAbl M HArpesaloT A0 pacTBopeHusa. PacTBop BblaepXxuBatoT npu Temnepatype ot 70 X go80X B
TeveHne 10 MuH. PacTBop oxnaxaatoT, NoMeLlatT B MePHYIO KOnby BMecTuMocTbio 10 cm3, npnbasnsaoT 1cm3
pacTBopa ioANCTOro Kanaus, 4ONUBaT BOLOW A0 METKM 1 nepemelunBatoT. [lanee noctynatT, Kak ykasaHo B
15.3.4.3.

MapanniensHo NPOBOAAT KOHTPO/IbHbIE OMbITbl CO BCEMU NMPUMEHAEMbIMU peakTuBaMu 1 pacTsopamu, HO
6e3 fobaBneHnsa meau.

15.3.4.3 PactBop BbinapualT fo o6bema 2 cM3u gob6asnawT 10 cm3 BoAbl, 5 cM3 pacTBOpa BUHHOM
kmcnotbl. 3 cm3pacTeopa TpuioHa b n 0.1 cm3pacTteopa TuMmondTanenHa. Mo kannam NnpubaenaoT pacTeop
rmapokcuaa HaTpmsa [0 N3MEeHEHUs OKpackn OT OpaHXeBoit A0 cuHeil. K pacTBopy npubasnstoT 1 cm3pacteopa
COJIAHOKMC/IO0rO rnpoKcuinaMmmia. 3 cm3pactsopa LMaH1CToro kanus u. nocne nepemelumsaHusa. — 3 cm3pa-
cTBOpa XN10pUCTOro ammonus go pH ot 9 go 10. Mpw apyrom 3HavyeHun pH fo6aBNAT pacTBOP rMApokcuaa
HaTpUA UM pacTBOP XJIOPUCTOINO0 aMMOHUSA. PacTBop NepeHoCcAT B AeNIUTENIbHYI0 BOPOHKY, npunmsaoT 50 cm3
BOAbl 1 1cm3pacTBopa TpuioHa b. 3atem fo6asnsoT 10 cm3x10podopma U BCTPAXMBAKOT B TeUEHNE 2 MUH.
OpraHunyeckyto hasy nomMeLLaloT BO BTOPYH Ae/INTE/bHYI0 BOPOHKY. BofHYt0 thasy akcTparnpytoT ABaxbl: CHa-
yana 10 cm3. a 3atem 5 cm3xnopochopmMa, BCTPSAXMBAS KaxAblil pa3 B TeueHne 2 M1H. 06aBssa nepes Kaxaon
akcTpakuueli no 1 cm3pacteopa Na-A44TK. OpraHuyeckue hasbl 06beAUHAOT Y NPOMbIBAKOT B TeUEHUE 5 MUH
15 cM3nNpoMbIBHOIO pacTBopa, K KoTopoMy fl06aBNSAT 04HY Kanto pacteopa Na-A4TK.
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W3 npombITOli opraHnyeckoii hasbl BACMYT peaKCcTparupytoT ABaxbl, 406aBNAs kaxkablil pa3 no 10 cm3
COJISIHO KUCNOTbI, pa3basneHHol 1:1. n BcTpsxusas B TedeHne 2 MvH. O6beJMHEeHHbIe CONSIHOKMC/IbIE PEIKCT-
pakTbl MOMELLAT B CTakaH W BbinapuBalT focyxa. OcTaTok pacTBOpsoT B 5 cM3a30THOW KACNOTbI 1 2 cM3
X/IOPHOW KUCMOTbI W 3aTEM BbiNapuBaloT gocyxa.

Ecnun ocTaTok oKpalleH, NOBTOPSAT 06paboTKy ero a3oTHO 1 X1I0pHOi kncnotamu. ObecuBeyYeHHbIn ocTa-
TOK pacTBOPSItOT Npu HarpesaHun B 2 cM3pacTBopa CEPHOi KNCNOTbl. PacTBop oxnaxaatoT, NoMeLLaroT B MEPHYHO
KoNn6y BMecTumocTbio 10 cm3, npnbaBnsioT Bogy A0 06beMa 0T 6 40 7 cm3u 1 cm3pacTBopa (hocdopHOBATUCTO-
kmcnoro Hatpusa. Yepes 10 muH npubasnsaioT 1 cm3 pacTBopa MoauCcToro Kanus, pactsop A0/MBAIOT A0 METK/
BO/ZOM 1 NepemMeLLnBaloT.

Ecnu pacTBOp HENPO3payHbIil, TO MOMELLAOT COAEPXKMMOE MEPHON KOBbl B NPOOMPKY AN LEHTPUAYTN
LeHTpUYrnpyoT B TeueHne 5 ¢ v oTunbTpoBbIBaOT. ONTUYECKYHO N/IOTHOCTbL pacTBopa U3MepsoT Npu A/ivHe
BO/IH OT 450 0 470 HM B KIOBETE TOJLLMHON nornowaroLero ceet c/os 50 MM. PacTBOpOM CpaBHEHUS CNYXWUT
BOAA.

CpefHee 3HauyeHne oNTUYEeCcKoW NAOTHOCTY PACTBOPOB KOHTPO/IbHbIX OMNbITOB BbIYATAIOT U3 3HAYEHWS ONTU-
YecKoi N0THOCTM aHaM3MpyeMoro pacTeopa.

15.3.4.4 OnpegeneHue BUCMYyTa ioNycKaeTca NPOBOAUTL CeAytoLMM 06pa3om: hunbTpart, NoyYeHHbI
no 15.3.4.2. HarpeBatoT f,0 TemnepaTypbl oT 40 °C fo 50 °C n 406aBASOT B HEr0 N0 Kanasm pacTBop ABYX/10pu-
CTOro 0/10Ba A0 NOTEMHEHUS pacTBopa U ewe 1cm3. 1o6aBNAT HEMHOIO hUNbTPOGYMaXHON Macchl, HarpesatT
0,0 KUNeHus 1 octasnsaoT Ha Bpemsa ot 1040 15 muH npu Temnepatype ot 70 °C go 80 *C fo koarynaumm ocagka.
3aTem ocafoK (PUALTPYIOT Ha MAOTHBIN PUBLTP «CUHSASA JIEHTa», B KOHYC KOTOPOTro B/IOXeHa (hunbTpobymaxHas
macca, 1 npomMbIBatoT 3—4 paza ropsueii Bogoii. dunbTp ¢ ocaikom oTbpachiBatoT.

K domnbTpaTy npunveatot 4 cm3pacTBopa BUHHOM KMCNOTbI, 5 cM3 pacTBopa oANCTOro Kasmsa 1 06bem oT
1,0 po 1.5cm3pacTBopa ackop6UHOBOI KMCNOTbI, NEPEeMEeLLMBAIOT, MOMELLAIOT NOyYeHHbI PpacTBOP B MEPHYIO
KoN6y BMecTMMOocTbIo 50 cm3, pa3baBnstoT BOLOM A0 METKM U cCHOBa nepemelunsatoT. Mo ucteueHun ot 10 go
15 MWUH U3MepPSAT ONTUYECKYH0 NIOTHOCTL NPU ANIMHE BOJHbI OT 434 10 450 HM B KlOBETE TOJILLMHONM NoraoLiato-
wero ceetT cnoa 30 MM nam 50 MM. PacTBOPOM CpaBHEHUS CAYXAUT BOAA.

Maccy BucmyTa onpefensoT no rpagynpoBoyYHOMY rpadiviky.

15.3.5 O6paboTka pe3ynbTaToB aHanu3a

15.3.5.1 Maccosyto gonto BucmyTa X. %, BbIMMCAAIOT No hopmyne

25
THO n (25)
rge T, — Macca BUCMYTa, HailieHHas no rpaflyMpoBOYHOMY rpadoviky, MKr;
T — macca HaBecku Meaum, T.
15.3.5.2 3a pesynibTar aHanunsa npuHUMaloT cpegHeapnumeTryeckoe 3HaueHre AByX napasiefbHbIX on-

pefeneHvii Npu ycnoBmu, 4To abconoTHas PasHOCTb MeXAy HUMW B YC/TOBUSIX MOBTOPSIEMOCTU He NpeBbilaeT
3HaueHwuii (Npu LoBepuTenbLHOR BeposaTHOCTM P = 0.95) npefena NnoBTOPSEMOCTY I. NPpUBEAEHHbIX B Tabnuue 15.

Ecnu pacxoxgeHne mexzay HanbonbWwnM 1 HavMeHbLUM pe3ynibTatamu napaanefibHbix onpegeneHuni
npeBsbILLIaeT 3HaYeHne npeaena NnoBTOPSEMOCTH, BbIMOMHAKT NpoLueaypbl, U3/10XEHHbIe B cTaHaapTe [2] (noa-
nyHKT 5.2.2.1).

15.3.6 KOHTpPO/Ib TOYHOCTUN pe3yNbTaToB aHanunsa

KOHTpONb TOYHOCTW pe3y/ibTaToB aHa/In3a — B COOTBETCTBUM C 3.14.

15.3.7 OdpopmMmneHune pe3ynbTaToB aHanmsa

PesynbTatbl aHann3a ohopMasA0T B COOTBETCTBUM C 3.15. 3HaUeHNA NOrpeLHoCcT pesynbTaTos aHasmsa J1
npusegeHbl B Tabnuue 15.

15.4 ATOMHO-a6CcOpO6UMOHHbI MeToq

15.4.1 CpepctBa M3MEpPEHWIA, BCnoMoraTe ibHble YCTPONCTBA, MaTepuasbl, pacTBopbl

Mpw BbINONHEHUN aHa/IM3a NPUMEHSIOT ceytoLne CpeAcTBa M3MepPEeHWii, BCrioMoraTte ibHble yCTPOoiCcTBa:

- cNekTpodhoTOMETP aTOMHO-a6COPOLMOHHbIA C ICTOYHMKOM M3/Ty4EHUST HA BUCMYT;

- BECbl NabopaTopHble cnewmansHoro kiacca TouHocTr no FOCT 24104;

- NMUNETKN He HNXe 2-To knacca ToyHocTn no FOCT 29169 n FOCT 29227,

- K0ON6bl MepHble 2—25—2,2—50—2,2—1000—2 no NOCT 1770;

- CTakaHbl B-1—400 TXC no FOCT 25336;

- KOMMPEeCcCcop BO3AYLLHBIN.
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Mpw BbINONHEHWUM aHa/IM3a MPUMEHSIOT creyoLwune MaTepuasbl, PacTBOpPbI:

-auetuneH no FOCT 5457,

- kucnoty consyto no FOCT 3118 n pasbasnexnyio 1;1;

- KMcnoTy asoTHyto no FOCT 4461. pacTBOp MONSAPHON KOHUEHTpauun 1 Monb/aAM3u pasbaBneHHyto 1;1;

-amMuak BogHbln no FOCT 3760 n pacteop 1:99:

-xeneso no FOCT 9849. pacTBop MaccoBOil KoHUeHTpauun 15 r/am3 B pacTBOpe a3oTHOW KUCIOThI
1 monb/gm3;

-Meab no FOCT 859;

- BUCMYT Mapkun BuOOno NOCT 10928;

- pacTBOPbI BUCMYyTa N3BECTHON KOHLEHTPaLK.

15.4.2 MeTop aHanusa

ATOMHO0-a6CcOopOLMOHHbI METOA, 0CHOBaH Ha pacTBOPeHUK NPo6bl B a30THOM KMCIOTe, OTAENeHUN BUCMYTa
Ha rugpokcuge xenesa n nocneaylowem n3MepeHny noroLleHns BUCMyTa B CO/IAHOKMC/IOM pacTBope npu
ONVHe BOMHbI 223.1 HM B N/1aMeHn aueTuieH-Bo3ayX.

15.4.3 MoAroToBKa K BbINMO/THEHUIO aHann3a

15.4.3.1 1ns NOCTPOEHMA rpafyvpoBOYHbIX rpadiMkoB rOTOBAT PacTBOPbLI BUCMYTa M3BECTHOW KOHLEHTpa-
uuu cornacHo 15.3.3.4.

15.4.3.2 MocTpoeHre rpalyMpoBOYHOTO rpaduka

[lns nocTpoeHnsa rpagyvpoBOYHOrO rpadvika B CTakaHbl BMECTUMOCTbI0 400 cM3KaxkAblli noMeLLaioT no
5,0 rwm 1.0 r Mean B 3aBUCMMOCTY OT MAcCOBOM 0NN BUCMYTa U pacTBOPSOT B COOTBETCTBUK C 15.4.4.2. 3aTem
po6asnsawT 0; 1,5; 5,0; 10.0; 15.0; 20,0 n 25,0 cm3 pacteBopa b, uto cootseTcTByeT 0; 15; 50; 100;150; 200 1
250 mkr BucmyTa, unm 0; 0.5; 1.0; 2,0:3.0; 5,0 cm3pacTtBopa A. uTo cooteeTcTByeT 0; 50:100; 200:300 1 500 mkr
BUCMYTa, N NPOBOAAT aHaNu3 B cOOTBeTCTBUN € 15.3.3.5.

Mo NosTyYeHHbIM 3HaYeHUAM ONTUYECKO NAIOTHOCTW M COOTBETCTBYIOLLMM UM KOHLIEHTPALIMSAIM BUCMYTa CTPOSAT
rpagyvpoBOYHbI rpadivk.

15.4.4 BoinosiHeHne aHanusa

15.4.4.1 O6wme TpeboBaHNA K MeTOfaM aHaM3a 1 TpeboBaHns 6€30NacHOCTY NPU BbINOSIHEHNW aHAIN30B
— B COOTBETCTBUU C pasgenamm 3un 4.

15.4.4.2 HaBecky mean maccoii 5,0000 r (npy maccoBoii fone BucmyTa ot 0.0003 % go 0,005 %) n 1,0000 r
(npy maccoBoii gone BucmMyTa cBbiwe 0,005 %) nomeluarT B cTakaH BMecTUMocTbio 400 cm3u pacTBOpSOT B
o6beme oT 20 40 25 cm3a30THOI KUCNOThI, pa3baBneHHoli 1:1. HarpesaloT 40 yAanieHus OKCUAoB as3oTa. 3aTem
npunusatoT 250 cmM3B0oAbl 1 5 cm3pacTBopa Xesnesa, HarpesatoT 4o Temnepatypbl oT 60 °C o 70 °C. Job6aBnsioT
amMmmMunak B TaKOM KonmnyecTse, 4ToObl BCA Mefb NepeLuna B aMMuayHblii Komnaekc, uee 5 cm3. BeigepxmsaioT
npu Temnepartype 70 °C o koarynaumm ocagka. Mocne atoro ouabTpyroT Yepes PUALTP CpefHel NA0THOCTU
«benas neHTa» M NPoMbIBaKT 0cafok Ha (hunbTpe 2—4 pasa ropsayunm pactsopom ammuaka (1:99). Ocagok Ha
dmnbTpe pacTeopstoT B 10 cM3ropsyero pactsopa COMSHOM KUCAOTbI, MPOMbIBAOT 2—3 pasa ropsyein BogoM.
PacTtBop ox/1axaatoT, NOMELLAT B MEPHYHO KOGy BMECTMMOCTbI0 25 cM3, pa3baBsitoT BOAOK A0 METKM U nepe-
MeLuVBatoT.

M3mepsatoT onTuyeckyto nJ0THOCTL pacTeopa npu gsivHe BosHbl 223,1 HM 0HOBPEMEHHO C pacTBOPOM
KOHTPOJIbHOrO OMbITa M pacTBOPaMm A8 NOCTPOEHNS rPafyMpoBOYHOrO rpadvka.

Maccy BucmyTa yctaHasnvusatoT Mo rpagynpoBoYHOMY rpacduky.

[JlonyckaeTtca onpegeneHne B aHanusMpyeMom pactsope cypbmbl (0T 0.0005 % po 0.02 %), onosa (ot
0.01 % no 0.06 %) v cBuHua (0T 0,0005 % o 0,005 %).

15.4.5 Ob6paboTKka pe3ynbLTaToB aHanmsa

15.4.5.1 Maccosyto gonio BucMyTa X. %, BbIYUCASAIOT No hopmyse

Tl
26
who4' (26)
rae 1), — Macca BUCMYTa, HaieHHas no rpajyvipoBOYHOMY rpadounky, Mr;
T — macca HaBecku meau. T.
15.45.2 3a pesynbTart aHanusa NpUHUMaloT cpegHeapudMeTyeckoe 3HadeHue AByX napassiesibHbiX on-

pefeneHvii npy ycrioBun, 4To abcooTHas pasHOCTb MeXAy HAMY B YC/TI0BMAX NOBTOPAEMOCTH He NpeBsbilaeT
3HaueHwuli (Npy foBepuTenbHON BeposTHOCT P = 0.95) npeAena NoBTOPAEMOCTY I. NpUBeAEHHbIX B Tabnumue 15.

Ecnu pacxoxgeHne mexzay HanbonbWwyM 1 HaVMeHbLIUM pesynibTatamy napannefbHbIX onpegeneHuni
npeBblllaeT 3HaYeHne npegena noBTopAEeMOCTH, BbINOTHAIOT NpoLieAypbl, N310XeHHble B cTaHgapTe (2) (noa-
NyHKT 5.2.2.1).

50



FOCT 31382— 2009

15.4.6 KOHTPO/Ib TOYHOCTU pe3yNbTaToB aHanunsa

KOHTPO/b TOYHOCTM Pe3y/ibTaToB aHasM3a — B COOTBETCTBUY C 3.14.

15.4.7 OchopmneHne pe3ynbTaToB aHanmsa

PesynbTartbl aHannsa opopmasaioT B COOTBETCTBUK C 3.15. 3HA4eHMA NOrpeLllHoCTY pe3y ibTaTos aHan3a
[ npvBegeHbl B Tabnumue 15.

16 MeTog onpefeneHnss MaccoBoit 0K XpoMa U KagMus

16.1 O6nacTb NpUMEHEHMNA

HacTtosawmii pasgen yctaHaBnvMBaeT onpefeneHne MaccoBoii 4oNn xpoma B ananasoHe oT 0.00005 % go
0.00055 % n kagmus B gnana3oHe ot 0.00002 % g0 0.00060 % B Mean aTOMHO-a6COPOLMOHHBIM METOAOM.

16.2 TpeboBaHMA K NOTPELIHOCTM aHanmsa

MorpelHoCTb pe3ynbTaToB aHaNn3a MaccoBOi 0NN XpOMa W KafMUs, 3HaYeHUsi NpeaenoB NoBTOPsieMoc-
TN 1 BOCNPOU3BOAMMOCTM AJ151 AOBEPUTE/bHOW BeposATHOCTU P =0.95 f0/mKHbI COOTBETCTBOBATbL NPUBEAEHHLIM B
Tabnuue 17.

Ta6nunya 17
B npoueHTax

MorpeLHocTb Mpepen
[JlnanasoH pe3ynbTaTtoB
KomnoHeHT MaccoBbIX [ONEN KOMMOHeHTa ananmza 1 1 NoBTOPAEMOCTH BOCMPON3-
r (n*2) BoAgvmocTM R
Xpom Ot 0.00005 pgo 0.00015 Bxsou. 0.00004 0.00004 0.00006
Cs. 0.00015 » 0.00055 » 0.00010 0.00010 0.00014
Kagmuii Ot 0.00002 po 0.00005 BktOY. 0.00002 0.00002 0.00003
Ce. 0.00005 » 0.00015 * 0.00003 0.00003 0.00004
n 0.00015 » 0.00045 * 0.00006 0.00007 0.00009
» 0.00045 » 0.00060 * 0.00018 0.00020 0.00025

16.3 OnpepgeneHne MaccoBoOii J01KM Xpoma

16.3.1 CpepacTBa uamMepeHuid, BcnomoraTesibHble YCTpOCTBa, Marepuasnbl, pacTBopbl

Mpu BbINONHEHUV aHa/IM3a NPUMEHSIOT cefytoLne CpeAcTBa M3MepPEHWii, BCroMoraTte ibHble yCTpolicTBa:

- 3/IEKTPO/IN3HYI0 YCTAHOBKY MOCTOSAHHOIO TOKA:

- 3nekTpoabl U3 nnaTuHbl cetyatble no FOCT 6563;

- CNeKTPodhoTOMETP aTOMHO-26COPOLMOHHbIA C UCTOYHUKOM U3/TYHEHWS HA XPOM,;

- KOMMNPECCOop BO3AYLUHbI;

- BECbl labopaTopHbIe CNeLmnasnbHOro knacca TodHocTn no FOCT 24104.

- K0N6bl MepHble 2—100—2.2—1000—2 no FOCT 1770;

- npo6upkn N—2—10—0.2 XC no FOCT 1770;

- ununHapsl 2—100—2no NOCT 1770;

- ctakaHbl H-1—50. H-1—100. H-1—250. H-1—400 TC no FOCT 25336;

- nuneTkn 1—2—1—5un 1—2—1—10no FOCT 29227,

- CTEK/10 YacoBoe.

Mpwv BbINOSTHEHUN aHA/IM3a MPUMEHSAIOT CreyoLue MaTepuasbl, PacTBOpPbI:

- aueTuneH no FOCT 5457;

- KNCNOTY a30THYt 0co60i unctoTbl no FOCT 11125 unu kucnoTy azoTHyto no FOCT 4461. NpoKNNSYEHHYHO
[0 yaaneHns okcuoB asoTa Uamn NneperHaHHyo B KBapLesoM annapare, pa3basneHHyto 1:1;

- KUCMOTY COJISIHY0 0c060i UncToThl No FOCT 14261 mnm KucnoTy consiHyto no FOCT 3118. pa36aBieHHyo
1:1;

- KNCOTY CepHyto 0co6oi unctoTbl no FOCT 14262 nnm kucnoTty copHyto no FOCT 4204. pa3baBneHHyto
1:1;

- Ka/mii ABYXpoMOoBOKUCbIA no FTOCT 4220. nepekpucTan/im3oBaHHbIl 1 BbICYLLIEHHbI 40 NOCTOSIHHOM
mMacchl npu temneparype ot 140 X go 150 X ;
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-Xpom no FOCT 5905;

- meab no FOCT 859. pacTBop MaccoBoi KoHueHTpauun 20 r/am3;

- kanuii xpomoBokucbii no FOCT 4459;

- BOAy AvctunnupoBaHHyto no FOCT 6709. gonosHUTENBHO ounlieHHyo no FOCT 4517 neperoHkoii B
KBapLeBoM annapaTte (M CTekIsHHOM npubope);

- Bogopogaa nepokeug no FOCT 10929;

- CO cocTaBa Mefu C aTTeCTOBAHHO xapaKkTepncTukoii xpoma (kagmus).

16.3.2 MeTop4 aHanunsa

MeTo/ OCHOBaH Ha U3MepeHUU NOTNOLLEHNS PE30HAHCHOM NMHUK XpoMa Npu AInHE BOJHbI 357,9 HM npun
BBE/IeHVM aHa/IM3NPYeMOoro pactTeopa B niams aueTueH-Bo3yx Nnocse oTAe/leHNa Men 3NEKTPOSIU30M.

16.3.3 MoAroToBKa K BbINO/THEHUIO aHanusa

16.3.3.1 MpuroToBneHne pacTBOPOB XPOMaA M3BECTHOW KOHLEHTpaLum

Pacteop A

MeTog 1: HaBecKy ByXpOMOBOKMC/IOr0 kasinsi maccoii 0,2828 r. npegsapuTenbHO NepekpucTanim3oBaH-
HOrO 1 BbICYLUEHHOr O, NOMELLAT B CTakaH BMecTUMOoCTbio 100 cm3, npununsatoT 20 cM3BOAbl U NepemeLlLnBaloT
[10 pacTBOpeHUsi HaBeckn. 3aTtem 406aBnAl0T 1 cmM3CcepHO KUCNOTbI U, NOC/Ie OXNaXAeHWs, NPUANBAKOT NEPOK-
cug BoAopoAa A0 npekpalleHns 6ypHoro Bbigenexus rasa. OcTaBnsaoT NPy KOMHATHOM Temneparype A0 NO/IHOro
MCYE3HOBEHMWSA XENTOW OKpacknm (HECKONbKO 4acoB). 3aTemM NepeBOAAT B MEpHYyH Ko/iby BMECTUMOCTbIO
1000 cm3, npunusatoT 10 cM3CcOo/AHOM KNCNOThI, pa3daBnsaoT BOAONK 4,0 METKM U NEPEMELLMBALOT.

1 cm3pacTtBopa A cogepxut 0,1 mr xpoma.

MeTopg 2: HaBecky xpoma maccoin 0,1000 r nomeLiatoT B cTakaH BMecTumocTbio 100 cm3 fobasnsioT
10 cM3CcONAHOIM KMCNOTLI U HArpeBalT A0 PACTBOPEHUSI HABECKW Ha KuNsLLei BoasHoOW 6aHe. 3aTem pacTBop
ynapuBaloT 0 CyXux conei, 06aBnsaT 5 cM3a30THON KMCMOTbI, U PaCTBOP BbiNapuBaloT 0 BNAXHbIX CONeN.
Onepauuio 06paboTkn cosneli a30THON KMCN0TOM NPOBOAAT eLle TpU pasa. K BnaxHbIM COMsAM B CTakaHe npunmnea-
0T OT 50 f,0 70 cM3a30THOI KMCOThI, pasdbaBneHHoN 1:1, NnoMeLLatoT NoyYEHHbIR pacTBOP B MEPHY KONby
BMecTMMOCTbIo 1000 cM3 f0NMBatOT [,O0 METKM a30THOW KUCOTOW, pa3basneHHol 1:1, u nepemeLumsatoT.

OT nony4YeHHOro pacTeopa oTéMpatoT afIMKBOTHY0 YacTk 0T 10 40 20 cM31 NOMeLLAloT ee B CTakaH BMeCTu-
MOCTbt0 50 cmM3 415 NPOBEPKU Ha NPUCYTCTBUE B pacTBOpe X/10pUA-MOoHa C UCNONb30BaHWEM a30THOKMUCIOro
cepebpa. Ecnu B pacTBOpe 06HapyXeH X/10puA-NoH. 06paboTKy NPobbl Xpoma a30THON KMCNOTON NOBTOPSIOT.

MeTopg 3: HaBeCcKy XpOMOBOKMCNOro kanus maccoii 0.3735 r nomeLaloT B MEPHYIO K016y BMECTUMOCTbIO
1000 cm3 pacTBOpSOT B BOAE, 4OBOAAT 4,0 METKV BOAOI M NepeMeLlvBatoT. PacTBop roToBsAT nepeg NpMMeHeHu-
€M, ero CBONCTBa COXPaHATCS B TEHEHNE OLHUNX CYTOK.

PacTtBop b

AnMKBOTHYI0 YacTb (10 cm3 pacTBopa A nomeLlatoT B MEPHYIO k0/16y BMecTUMOCTbio 100 cm3, pa3basnsoT
BO/IOM 10 METKN 1 NEepeMeLLVBALOT.

1cm3pacTtBopa b cogepxut 0,01 Mr xpoma.

16.3.3.2 MNMpurotosfieHne pacTBOPOB CPaBHEHUSA

B mepHble kon6bl BMecTuMocTbio 100 cm3kaxaaa nomeltatoT 0; 1.0; 2.0; 5.0 n 10 cm3pacTtBopa b. uto
cooTBetcTByeT 0; 0.1; 0,2; 0,5 1 1,0 mr/gm3xpoma, 4OBOAAT BOAON A0 METKM 1 MepeMeLLnBatoT.

16.3.3.3 NocTpoeHre rpagypoBOYHOrO rpaduka

PacTBopbl cpaBHEHNS pacnbIIAT B N1amMeHun aueTueH-Bo3ayX, PerucTpupys nornoweHne npu gamHe
BOJIHbI 357.9 HM 4719 BCEX rpafypoBOYHbIX PACTBOPOB, NOC/ef0BaTe/IbHO OT MEHbLLEH MAacCOBOW KOHLEHTpa-
Ly K 6obLUei 1 B 06paTHOM Mopsiake.

Mo NosyYeHHbIM 3HaYEeHUsIM ONTUYECKMX NIOTHOCTEV PAaCTBOPOB M COOTBETCTBYIOLLMM UM 3HAYEHNAM Mac-
COBbIX KOHLEHTpaLuuii CTPOAT rpafynpoBOYHbIV rpadhuk B NPSAMOYTo/ibHbIX KoopAnHaTtax. Mpu nocTpoeHun rpadv-
Ka AN KaK4O0M TOUKM NCNONb3YI0T CpeHee 3HavYeHne AByX N3MepeHnii ONTUYECKOW NAOTHOCTY.

16.3.3.4 MocTpoeHune rpafynpoBOYHOro rpadhuka npy onpeAeneHn MacCcoBol KOHLEHTpauMy kagmMmmus noc-
/le N3MepeHns MaccoBO KOHLiEHTpaumm xpoma

[N nocTpoeHus rpafympoBOYHOro rpadivka roToBAT pacTBOPb! KaAMUS U3BECTHOW KOHLEeHTpauun. ns ato-
ro B MepHble Konbbl BMecTumocTbio 100 cm3kaxaan nomeltatot 0; 0.2; 0.4; 1,0; 2.0; 4.0; 10.0 cm3pacTteopa b n
1.0 cm3pacTteopa A, NpUroTos/ieHHbIX No 16.4.3.2. yto cooTBeTCcTBYET 0; 0,01:0.02; 0.05; 0,1, 0,2; 0.5 1 1.0 mr
(0.0;0,1:0.2; 0,5; 1.0; 2.0; 5.0; 10,0 mr/gm3 kagmus. JlonuBalT BOAONK A0 METKM, NepemMelumBatoT. PacTBopbl
pacnbIAT B N1aMeHn aueTUIeH-BO3AyX U U3MEPSIOT NOrNOoLWeHNe IMHUN KagMus Npu ANHE BOMHbI 228.8 HM
nocnefoBaTenbHO Mo BO3pacTaHWio MaccoBOl KOHLEHTpaLymn aneMeHTa B pacTBope 1 B 06patHom nopsagke. Mo
NONyYeHHbIM AaHHbIM CTPOAT rPaAynpPOBOYHbIV rpadvik B NPAMOYTrO/bHbIX KoopAnHaTax.
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16.3.4 BbINO/IHEHME aHanu3a

16.3.4.1 O6wme TpeboBaHNS kK METOAAM aHanv3a, CpefcTBam N3MepeHunii n TpeboBaHns 6e3onacHOCTY Npu
BbINO/IHEHUUN NU3MEPEHNII — B COOTBETCTBUYM C pasgenamu 3 u4.

16.3.4.2 MaccoBy'o 40/110 XpOMa 1 KagMus onpeaensoT He MeHee YeM No ABYM HaBeckam mean. OgHo-
BPEMEHHO C NPOBeJEHNEM aHa/IM3a B TEX Xe YC/T0BUSAX NPOBOAAT B KOHTPO/IbHbIX OMbITa /11 BHECEHNS COOT-
BETCTBYIOLLEV NONPaBKM B pe3ynbTaT aHa/n3a, Bblumtast 3HauYeHne KOHTPOJIbHOTO ONbiTa U3 pesybTata onpeae-
NIeHUsI MpU aHanu3se npooésbl.

16.3.4.3 Macca HaBeckv Men 1 BMeCTUMOCTb MEPHO NOCYAbl B 3aBMCMMOCTY OT MacCOBOW J0/1M XpoMa
npusefeHsl B Tabnuue 18.

Tabn nua 18

BmecTMMOCTb MepHoii  Macca xpoma B pacTtaope

MaccoBast fons xpoma, % Macca HaBecku, T noCyfibI, CM3 CpaBHEHMS, W
OT 0.00005 po 0.00015 BkntOu. 4,00 10.0 0.4
Ce. 0.00015 * 0.00055 » 2.00 10.0 1.0

16.3.4.4 HaBecky Meay NOMeLLAOT B CTakaH BMeCTUMOCTbo 250 cm3, npunuatoT oT 20 Ao 30 cM3a30THOI
KMcnoTbl, pa3baBneHHo 1:1, HakpbIBAIOT YACOBLIM CTEK/IOM U BblAEPXMBAIOT 6€3 HarpeBaHus 40 NpekpaLLeHns
BblleNIEHNSI OKCUAO0B a30Ta. 3aTeM CTEK/1I0 CHUMAIOT, 06MbIBAIOT €ro BOLOW Haf, CTakaHOM, pacTBop B cTakaHe
HarpesaloT 0 paCTBOPEHWSA HaBECKU.

MpunusatoT Bogbl A0 06bema 200 cm3um f06aBnAT 5 cM3cepHoli KUC0Thl, padbasnieHHol 1:1. B nony-
YeHHbI pacTBOpP ONyCcKatoT N1ATVHOBbIE CETYATbIE 3N1EKTPOABI 1 NOABEPratoT 31eKTPON3Y NPW MIOTHOCTYN TOKa OT
2.0 00 3.0A/gM3u HanpsxxeHun oT 2,2 a0 2,5 B npu nepemelureaHumn. Korga pacteop o6ecuBeTuTCs, 31eKTpom3
npekpawialT. NeKTPoAbl BbIHUMAIOT U NPOMbIBAIOT BOAON, @ 3/1EKTPONUT yNapuBatoT A0 CYXuX coneil. 3atem
COMN PacTBOPAIT B 06beMe 0T 3 10 5 CM3CONAHON KUCOThI, pa3basneHHoi 1:1. n pacTBOp NomeLLaloT B Mep-
HYt0 NPOGVPKY BMECTUMOCTbI0 10 cM3,40BOAAT O METKMU BOAOI U NepeMeLInBatoT.

Mony4yeHHbIN pacTBOp, pacTBOPb! KOHTPO/ILHOMO OMNbITa U PACTBOPbLI CPABHEHUA PACMbLINSAIOT B 060raLleHHOM
BO3[YyLUHO-aleTUIEHOBOM M1IaMeHU, PErMCTPUPYSA MOTJIOLLEeHNE NPK ASINHE BOJHbLI 357.9 HM. YCNOBUA N3MepeHUs
nof6mparoT B COOTBETCTBMM C MapKoii (MoAe bio) Ncnosib3yeMoro npuéopa.

[Lnsa rpagyvpoBku npu6opa NPMMEHSOT PacTBOPbI CPABHEHUSA MacCcoBOl KOHLeHTpauuy xpoma ot 0.1 o
1.0 mr/gm3.

16.3.4.5 Mocne n3MepeHns MacCcoBOW KOHLEHTPaLMK XpoMa B aHaIM3npyemMoM pacTBOPE A0NycKaeTcs Npo-
BOAWTb ONpefenieHne MaccoBOW KOHLEHTpaLMN KaaMUsi, pacnblfifs pacTBOP B N1amMeHu aueTuIeH-Bo34yX 1 ns-
Mepss NOr/oLWeHNe Pe30HaHCHOW NMHUKN KagMus Npu AnVHE BOMHbI 228.8 HM. Maccy kagmusa onpegenstoT no
rpafyvnpoBOYHOMY rpadovky, NOCTPOEHHOMY, Kak yka3aHo B 16.3.3.4.

16.3.5 O6paboTka pe3ynbTaToB aHanunsa

16.3.5.1 Maccosyto gonto xpoma X, %, BbIYUCASAOT No dhopmyne

Yy _(mi-m2)V @7)
T 10000
rge /n, — maccoBas KOHLEeHTpaLuus Xpoma B aHa/i3npyemMom pacTBope, HaiJeHHas no rpagyvpoBoYHOMY rpa-
donky. mr/gm3
T 2 — KOHLeHTpauus Xxpoma B pacTBope KOHTPOJIbHOTO onbITa, Mr/aM3;
V — BMEeCTUMOCTb MepHOI NPO6GUPKK, CM3;
T — Macca HaBecku meau. T.
AHaNOrM4yHO paccuUnTbLIBaOT MacCoBY!O A0S0 KagMUS.
16.3.5.2 3a pe3ynbTar aHanunsa npuHUMaloT cpegHeapndmeTyeckoe 3HaveHre AByX napasiesbHbIX on-
pefeneHvii Npu ycnoBmu, 4To abconoTHas PasHOCTb MeXAy HUMW B YC/TOBUSIX MOBTOPSIEMOCTU He NpeBbilaeT
3HaueHwui (Npy goBepuTenbHOM BeposATHOCTU P = 0,95) npeenoB NOBTOPSEMOCTH I, NPUBEAEHHbIX B Tabnuue 17.
Ecnu pacxoxgeHve mexay pesynbTatamMmu napasinesbHbiX onpeAeneHunii npesbillaeT 3HavyeHne npegena
NOBTOPSAEMOCTY, BbINO/THAIOT NpoLeAypbl, U3N0XeHHbIe B cTaHAapTe [2] (noAnyHKT 5.2.2.1).
16.3.6 KOHTpPO/Qb TOYHOCTU pe3ynbTaToB aHaansa
KOHTPO/b TOYHOCTM Pe3y/bTaToB aHasM3a — B COOTBETCTBUY C 3.14.
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16.3.7 OdhopmMneHve pesynbTaToB aHanusa

PesynbTaThl aHann3a 0QOpM/ISIOT B COOTBETCTBUM C 3.15. 3HaUEHNSA NOrpeLLHOCT pe3ynbTaToB aHasim3a A
npusefeHsl B Tabnuue 17.

16.4 OnpepeneHvie MaccoBoli 40N KagMuUa

16.4.1 CpeacTBa n3mMepeHuii, BCnoMmoraTesibHble yCTPONCTBA, MaTepuasbl, PacTBOpPbI

Mpw BbINONHEHUN aHaM3a NPUMEHSIOT cneayloLne cpescTBa M3MepeHnii, Bcnomorarte bHble yCTPoiCcTBa:

- CNeKTpPohoTOMETP aTOMHO-26COPOLMOHHbIN C ICTOYHUKOM M3/TyHEHNS HAa XPOM.

- KOMNpeccop BO3AYLUHbIN;

- BeCbl NabopaTopHble crneunanbHoro knacca TodHocTn no FOCT 24104;

- cTakaHbl H-1— 100 TXC no MOCT 25336;

- K0ON6bl MepHble 2— 100—2.2—1000—2 no OCT 1770;

-umnuugp 2—100—1nolfOCT 1770;

- MANETKN He HUXe 2-To Knacca TouHocTy no FOCT 29169 n TOCT 29227.

Mpu BbINOMHEHNN aHaIM3a NPUMEHSAIOT CneayloLine matepuarsbl, PacTBopbl:

-auetunneH no FOCT 5457;

- KNCNOTY a30THYI 0c060i ynctoTbl Mo FOCT 11125 nnu kncnoTy aszoTHyto no FOCT 4461. pa36aBiieHHy0
1.1

- Meab no FTOCT 859. pacTBop MaccoBoit koHueHTpauun 20 r/am3;

- kagmuii no FOCT 1467. mapka KaO.

16.4.2 MeTop aHanusa

MeToz OCHOBaH Ha U3MepeHuy NOrOLWEHNS PE30HAHCHON NMHUW KaAMUA NPU A/IMHE BOJHbI 228.8 HM npun
BBE/IEHVM aHa/IM3MPYyEMOro pacTBopa B BO3/yLIHO-aLeTUIeHOBOE MiamMs.

16.4.3 lMoAroToBKa K BbINOJIHEHWIO aHanusa

16.4.3.1 lMNpy NpUroTOB/IEHNM pacTBOpa MeAn MaccoBoii KoHLeHTpauuu 20 r/aMm3HaBecky Megmn Maccoi
2.00 rpacTBOPSAIOT NpW HarpesaHnn B o6beme oT 15 40 20 cM1a30THOM KMCNOThI 40 YAaNeHUs OKCUA0B a3oTa.
OxnaxzalT 1 NOMeLLaT pacTBOpP B MEPHYH KOGy BMecTUMOCTbio 100 cM3, 0NMBatOT 4,0 METKA BOAON U
nepemMeLLMBaoT.

16.4.3.2 MpuroToBneHne pacTBOPOB KaAMUS U3BECTHOMN KOHLEHTpaLum

PacTtBop A: HaBecxy kaaMusa maccoii 1.0000 r pacTBopstoT B 15 cmM3a30THOI kucnoThl M 10 cmM3BoAb! Npu
HarpesaHuUn 0 PacTBOPEHUS HABECKUN 1 NPeKpaLLeHns BbleNIeHNs Napos OKCUA0B a3oTa. 3aTteM pacTsop nome-
LLaKT B MEPHYH0 K016y BMECTMMOCTLIO 1000 cm3, pa3baBnsoT BOAOW A0 METKU U NepeMeLLnBaloT.

1cm3pacteopa A cogepxuT 1 mMr kagmus.

PacTteop B: oT6upatoT nuneTtkoii 5 cm3pacTeopa A 1 NOMeLLA0T B MEPHYI0 K0Nby BMeCTUMOCTb0 100 cm3,
pa3b6aBasT BOAON 40 METKM U NepeMeLLnBatoT.

1cm3pacTteopa b cogepxut 0,05 mr kagmus.

PacTteop B: otbupatot nunetkoii 10 cm3 pactBopa b 1 nomelialoT B MEPHYI0 KON6y BMECTUMOCTbIO
100 cm3, pa3baBnstoT BOAOM [0 METKM U NepPeEMELLNBAIOT.

1cm3pacTteopa B cogepxut 0,005 mMr kagmus.

16.4.3.3 NocTpoeHne rpaypoBOYHOro rpadmka

B mepHbie kon6bl BMecTumocTbio 100 cm3kaxaas nomeldarot; 0; 0.5; 1.0; 3,0; 5.0; 10 cm3pactBopa B. uto
cootBeTcTBYeT 0; 0,0025; 0,005; 0.015; 0,025:0,050 mr kagmus. MpunusatoT no 50 cm3 pacTeopa Meau, pa3das-
NAT BOAON [0 METKM 1 NepemMeLlvBatoT. [pafynpoBoUMble pacTBOPbI PACMbIIAT B N1amMeHy aueTuieH-Bo3ayx,
perucTpupys NOrnoLLeHNe MMHUM KaaMnsa Npy A/IMHe BOMHbI 228.8 HM nocneoBaTeslbHO OT MeHbLUel K 60nbLuel
MacCOBOI KOHLeHTpaLumn 1 B 06paTHOM nopsake.

Mo nonyyYeHHbIM 3HaYeHNAM ONTUYECKUX NI0THOCTEN rPafyNpOBOYHbIX PACTBOPOB M COOTBETCTBYOLLMM UM
3HAYEHUSIM MaCCOBbIX KOHLEHTPaLWi kKaamusa cTpoaT rpadivk B NPSIMOYrobHbIX KoopAuHaTax. Mpu nocTpoeHun
rpacpuka fna Kaxaon TOUKM UCNONb3YIOT CpefHee 3HauYeHne ABYX N3MePeHUi ONTUYECKO NNOTHOCTW.

16.4.4 BbinonHeHWe aHanu3a

16.4.4.1 O6Lwume TpeboBaHMSA K METOAAM aHa/In3a, CPeACTBaM U3MepeHuii n TpeboBaHnsa 6e30nacHoCT Npu
BbINO/THEHUV U3MEPEHU A — B COOTBETCTBUK C pasgenamu 3 n4.

16.4.4.2 MaccoBylo [lO0/110 KaAMUs ONpeaensaT He MeHee YeMm Mo BYM HaBeckaM Meau. OfHOBPEMEHHO
C NpoBeAEeHNEM aHanun3a B TeX Xe YCN0BNAX NPOBOASAT KOHTPO/IbHbIN ONbIT A1 BHECEHUSI COOTBETCTBYIOLLEN
nonpasKy a pesy/nibTar aHasin3a, Bblumtas 3HavyeHne KOHTPOJIbHOTO OnMbiTa U3 pesy/nbTarta onpefeneHns npyu aHa-
nv3e npoo6bl.

16.4.4.3 HaBecky meau maccoli 1.0000 r nomeLalT B cTakaH BMecTuMocTbio 100 cm3, npunusatoT oT 10
[0 15 cm3a30THO KNCNOTbl M OCTABNAIOT 6€3 HarpeBaHusa 40 NpekpaLLeHns BblAeIeHns NapoB OKCUAOB a3oTa.
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3aTem pacTBOp HarpeBaroT 0 NOSIHOrO PacTBOPEHNA HaBecku, fob6asnsaoT oT 30 fo 50 cm3BoAbl M NOMeLLaloT
NolyYeHHbI PacTBOP B MEPHYI0 KONy BMecTMOoCTbio 100 cm3, pa36asnsaoT BOLONV A0 METKM U NepeMeLInBaloT.
PacTBop pacnbinfaoT B niameHu aueTuneH-Bo3a4yxX 1 13MepsatoT NoroweHmne NMHUN KagMus npu gsivHe BOJHbl
228.8 HMm.

Maccy kagmusa onpeAensaoT No rpagyvpoBoOYHOMY rpadinky.

Ycnosus nsmepeHus nogobmparot B COOTBETCTBUU C UCMONb3yEMbIM NMPUGOPOM.

16.4.5 O6paboTka pe3ynbTaToB aHanusa

16.4.5.1 MaccoByto gontw kagmus X, %. BbIYNCASAIOT No chopmyne

X -0O- 28
710 (28)
rae rn, — macca kagmusi B npobe, HalijeHHas no rpagynpoBoYHOMY rpadiuky, Mr;
T — macca HaBecku Meaw. T.
16.4.5.2 3a pesynbTaT aHanusa npuHMMatoT cpegHeapudmMeTnyeckoe 3HaueHne ABYX napasniesnbHbIX on-

pefeneHvii npy ycnoBun, 4To abconoTHas pasHOCTb MeXAy HUMW B YC/TOBUSX MOBTOPSEMOCTU He NpeBbilaeT
3HaueHwuii (Npy foBepuTenbHOl BepoAaTHOCTM P = 0.95) npefena noBTOPAEMOCTH I. NpYBeAEHHbIX B Tabnuue 17.

Ecnu pacxoxgeHve mexay pesynbTatamu napanniesnbHbiX onpejeneHnii npesbiliaeT 3HaYeHne npegena
NOBTOPSAEMOCTM, BbIMOMHAOT NPoLeAypbl, M3N0XEeHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

16.4.6 KOHTPO/Ib TOYHOCTUN pe3yNbTaToB aHanunsa

KOHTpONb TOYHOCTW pe3y/ibTaToB aHa/In3a — B COOTBETCTBUM C 3.14.

16.4.7 OchopmeHne pe3ynbLTaToB aHanunsa

PesynbTatbl aHann3a ohopM/IA0T B COOTBETCTBUM C 3.15. 3HaUeHNA NOrpeLHoCcT pesynbTaTos aHasimsa J1
npusegeHbl B Tabnuue 17.

17 MeTof cnekTpanbHOro aHanusa ¢ pOTO3/IEKTPUYECKO perucTpaumnei
cnekTpa

17.1 O6nacTb NpUMeHeHus

B HacTosiLeM pasfesie yCTaHOB/IEHO ONpefesieHne MaccoBbIxX Aosielt npumeceli B meam no FOCT 859 B
AnanasoHax, npuBefeHHbIX B Tabiuue 19. MeToAoM aTOMHO-3MUCCUOHHOW cnekTpoMeTpumn ¢ poToaNeKTpruyec-
KO pervcTpaumeri cnekrpa.

Tab6nunuyail9
B npoueHTax
Onpegensiemblii [nana3oH maccoBbIx Onpepgensiemblii [nanasoH MaccoBbIX
AN1EMEeHT ,D,OHEVI ieMeHTa ANEMEHT p'onel7| anleMeHTa

BucmyT Ot 0.00006 g0 0.015 BK/HOM. CypbMa Ot 0.00015 g0 0.090 BK/IHOY.
CeneH Ot 0.00008 0 0.00030 BK/HOM. MbILLBbAK Ot 0,00005 g0 0.030 BrtOY.
Tennyp Ot 0.00010 o 0.00030 BK/IHOM. MapraHey, Ot 0.00005 fo 0,0030 BK/HOY.
Huvkenb Ot 0.00010 £0 0.30 BK/IOH. XKeneso Ot 0,00010 zo 0,080 BK/HOY.
LIMHK Ot 0.00010 fo 0.0060 BKtOM. CauHel, Ot 0.00015 fo 0.060 BktOY.
KpeMHuiA Ot 0.00004 £0 0.0010 BK/MOY. Cepa Ot 0,0005 g0 0.030 Bkstou.
Onoso Ot 0,00008 g0 0.090 BK/IHOY. Cepebpo Ot 0,0006 0 0.0060 BK/HOY.
KobanbT Ot 0.00005 o 0.00020 BK/HOM. Kagmwii Ot 0.00004 go 0.00015 BK/HOM.
docdhop Ot 0,00004 f,0 0.090 BKMKOY. Xpom Ot 0,00004 £o 0.00060 BK/OY.

17.2 TpeboBaHMA K NOrPewHOCT U3MEpPEHUA

MorpeLlHoCTH pe3ynbTaToB U3MEPEHWI MacCOBbIX A0Nel 3/1EMEHTOB, 3HAYEHNS NPeAe/I0B NOBTOPSAEMOCTH
1 BOCMPOV3BOANMOCTM A5 AOBEPUTENbHON BEPOSATHOCTM P - 0.95 A0/MXHbI COOTBETCTBOBATbL NPUBEAEHHbIM B
Tabnuue 20.
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HanmeHoBaHne
afieMeHTa

BucmyTt

CeneH

Tennyp

Hukenb

LinHK

KpeMHuii

Onoso

MapraHel,

Cypbma

MbiWwbAK

Xpom
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[manasoH
MaccoBbIX Aoneli aneMeHTa

Ot 0.00006 pgo 0.00030 Bk/tou.
Cs. 0.00030 B 0.00050 B
B 0.0005 B 0.0015 B
B 0.0015 B 0.0050 »
B 0.005 B 0.015 B

OT1 0.00008 po 0.00030 Bk/tOY.
OT1 0.00010 o 0.00030 Bk/ItOM.

Ot 0.00010 go 0.00030 Bk/tOM.
Cs. 0.00030 B 0.00100 BK/tOM.

B 0.0010 B 0.0030 B
B 0.003 B 0.010 B
B 0.010 B 0.030 B
B 0.030 B 0.100 B
B 0.10 » 0.30 B

Ot 0.00010 go 0.00020 BK/tOY.
Cs. 0.00020 B 0.00060 B
B 0.0006 B 0.0020 B
B 0.0020 B 0.0060 B

Ot 0.00004 go 0.00015 Bkntou.
Cs. 0.00015 B 0.00050 B
B 0.0005 B 0.0010 B

Ot 0.00008 pgo 0.00030 BkAtOM.
Cs. 0.00030 B 0.00100 B
B 0.0010 B 0.0030 B

B 0.0030 B 0.0090 B
B 0.009 B 0.030 B
B 0,030 B 0.090 B

OT 0.00005 go 0.00020 Bk/tOY.

Cs. 0.0002 B8 0.0010 B
B 0.0010 B 0,0030 B

Ot 0.00015 pgo 0.00060 Bk,
Cs. 0.0006 B 0.0020 B

B 0.0020 B 0.0100 B
B 0.010 B 0.030 B
B 0.030 B 0.090 B

Ot 0.00005 pgo 0.00020 BkntOu.
Cs. 0.0002 B 0.0006 B
B 0.0006 B 0.0010 B
B 0.0010 B 0.0030 B
B 0.003 B 0.010 B
B 0.010 B 0.030 B
Ot 0.00004 o 0.00010 BKAtOM.
Cs. 0.00010 B 0.00060 B

MorpeLuHocTb
pesynbTaTos
uamepeHuin 1 [i

0.00006
0.00017
0.0004
0.0009
0.002

0.00007
0.00006

0.00006
0.00018
0.0006
0.002
0.004
0.014
0.04

0.00009
0.00015
0.0002
0.0005

0,00004
0.00006
0.0004

0.00006
0.00014
0.0005
0.0013
0.004
0.010

0.00005
0.0001
0.0007

0.00009
0.0004
0.0015
0.005
0.012

0.00004
0.0001
0.0004
0.0008
0.002
0.004

0.00003
0.00007

Mpegen

NoBTOPAEMOCTUN
r {m2>

0.00005
0.00017
0.0003
0.0009
0.002

0.00005
0.00005

0.00006
0.00019
0.0006
0.002
0.004
0.010
0.03

0.00010
0.00009
0.0002
0.0004

0.00003
0.00006
0.0004

0.00005
0.00014
0.0004
0.0013
0.003
0.009

0.00004
0.0001
0.0006

0.00009
0.0004
0.0012
0.004
0.012

0.00004
0.0001
0.0003
0.0007
0.002
0.004

0.00003
0.00007

BOCNPOU3-
sogumocT R

0.00008
0.00023
0.0006
0.0013
0.003

0.00009
0.00008

0.00008
0.00025
0.0008
0.003
0.006
0.024
0.06

0.00012
0.00020
0.0004
0.0006

0.00005
0.00009
0.0005

0.00007
0.00020
0.0006
0.0019
0.005
0.015

0.00008
0.0002
0.0010

0.00015
0.0006
0.0020
0.008
0.018

0.00006
0.0002
0.0005
0.0008
0.003
0.007

0.00005
0.00009
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HaumeHosaHne
anemeHTa

doccop

XXeneso

CauHel,

Kagmuii
Ko6anbT

Cepebpo

Cepa

17.3 CpefcTBa U3MepeHuii, BcnomoraTtesibHble yCTPOCTBa, MaTepuasbl, pacTBopbl

[ynanasoH

MacCOBbIX [l0/eli 3nemMeHTa

Ot 0.00004 go 0.00015 Bkntou.

Cs. 0.00015 » 0.00060 »

* 0.0006
» 0.0010
* 0.0030
» 0.010
* 0.030

Ot 0.00010

Cs. 0.0004
» 0.0020
» 0.006
* 0.030

Ot 0.00015

Cs. 0.0006
* 0.0020
a 0.006
* 0.010
a 0.030

Ot 0.00004 pgo 0.00015 Bkntou.

Ot 0.00005 pgo 0.00020 Bkntou.

» 0.0010 »
» 0.0030 »
» 0.0100 »
» 0.030 »
a 0.090 »

no 0.00040 Bsknou.

» 0.0020 »
* 0.0060 »
a 0.030 »
a 0.080 *

no 0.00060 Bknou.

» 0.0020 n
* 0.0060 a
a 0.010 »
¥ 0.030 »
a 0.060 »

Ot 0.0006 pgo 0,0020 Bkntou.
Cs. 0.0020 » 0.0060 =

Ot 0.0005 pgo 0.0015 Bkntou.
CB. 0.0015 * 0.0030 =

* 0.0030 s

a 0.010

*

0.0100 =
0.030 »

MorpeluHocTb
pesynbTaToB
u3mMepeHuii 2 J1

0.00004
0.00011
0.0004
0.0008
0.0014
0.004
0.011

0.00009
0.0003
0.0009
0.004
0.014

0.00010
0.0004
0.0013
0.003
0.007
0.011

0.00003
0.00005

0.0002
0.0004

0.0002
0.0004
0.0010
0.003

noBTOpPAEMOCTU

r {m2>

0.00004
0.00011
0.0003
0.0007
0.0010
0.003
0.011

0.00008
0.0003
0.0007
0.003
0.014

0.00010
0.0004
0.0013
0.003
0.007
0,011

0.00004

0.00004

0.0002
0.0003

0.0002
0.0004
0.0008
0.002
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B npoueHrax

BOCMPOU3-
BogumocTu R

0.00006
0,00015
0.0005
0,0010
0.0020
0,006
0.015

0.00011
0,0004
0.0011
0,005
0.019

0.00015
0.0005
0.0019
0.004
0.009
0.016

0.00007
0.00007

0.0003
0.0004

0.0003
0,0006
0.0012
0.004

Mpy BbINOAHEHUN M3MepeHVIVI NpUMEeHAKT cnejgywuwme cpencrea M3mepeHm7|, BCnomoraresibHble

ycTpoiicTBa:

- aTOMHO-3MUCCUOHHbI cnekTpoMeTp «SPECTROLAB S» nnn aHasornyHblii;

- CTaHOK 19 3aTOYKN MOBEPXHOCTHBIX NPOG;
- komnpeccop mogenn MI-7 nnm aHanornyHbIi;

- MaHOMeTp AuanasoHom nmepeHuii otO go 10 MMa;
- neyb 04nCTKM aproHa «Rare Gas Purifier MP-2000.

Mpwv BbINO/IHEHUW 3MEPEHUI NPUMEHSIIOT CriedytoLye MaTepuasbl:
- CO coctaBa mean NCO 7284—96 (komnnekt COM) unu gpyrue 6,13kne no coctasy;

-aproH nolfOCT 10157

- BO3yX CXaTblli nog aasnexHvem ot 4 go 6 MMa.

17.4 MeTopa n3mepeHuii
MeTo[ 0CHOBaH Ha U3MEPEHNN MHTEHCMBHOCTY CNEKTPasbHbIX IMHUIA onpefenseMblX 3/1eMEeHTOB B aHau-
31MpyeMoM 06pasLe MOHOUTHON hopMbl M 06pasLax CpaBHEHMS € UCNO/Ib30BaHWEM aTOMHO-3MUCCUOHHOTO CMek-
TpomeTpa «SPECTROLAB S» v Apyroro tuna ¢ AyrosbiM U UICKPOBbIM UCTOYHUKOM BO36YXAeHUA 1 pOTO3N1eK-
TPUYECKOI perucTpauuein cnekrpa.

17.5MoAroToBKa K BbINO/THEHUIO U3MEPEHUIA

17.5.1 nMoparotoBka npubopa
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MogaroToBky Npubopa K BbINMOMHEHWIO 3MEPEHWNIA NPOBOAAT B COOTBETCTBUM C TpEGOBaHNAMU AeACTBYIOLL el
MHCTPYKUUY No akcnnyaTauum cnektpometpa «SPECTROLAB S».

CnekTpoMeTp rpagyupyroT nNpu co3faHny metoga ¢ ncnosb3osaHnem CO cocTaBa Mefy 1 CTPOSIT 3aBUCK-
MOCTb MHTEHCUBHOCTN aHaNINTUYECKON IMHUM OT MaccoBOW AONWN AN1A K&XA0ro onpesensemMoro anemeHta. MNpu
JanbHelilwen paboTe BbINO/THAIOT KOPPEKTUPOBKY rPafypPOBOYHbIX XapakTePUCTUK B COOTBETCTBUMN C UHCTPYKLW-
eli no akcnnyatauuu cnektpometpa «SPECTROLAB S».

17.5.2 TpeboBaHus K npo6am

Mpo6bk! Ha 3MepeHVe AO/MKHbI NOCTyNaThb B BUAe:

- MOHONIUTHOrO obpasua (TemnneTta), UMeloLWero XoTs Obl 0fHY N/I0CKY0 NOBEPXHOCTL AVaMeTPOM He MeHee
20 MM 1 BbICOTOI He MeHee 10 MMm;

- CTEPXHEN.

Mpu npoBeAeHUN N3MepeHnii CTepXXHeBbIX 06pa3L0B NCNO/b3YIOT aganTep UM NPOBOAAT NPEeCCOBaHMe
CTEPXHA A5 NO/TyYEHNSA NAOCKON NOBEPXHOCTY.

17.5.3 NopgrotoBka Npo6 K M3MepPEHUIO

MoBepxHOCTbL NPO6LI HENOCPEACTBEHHO Nepes nNpoBefeHeM nsmepeHust obpabdartbiBatoT Ha hpe3epHoOM
cTaHke 1 gpyrom obopygosaHuv, obecneyvsaroL,em nosydeHne poBHON NOBEPXHOCTH 6€3 PakoBWH, LapanviH,
TPELLMH U LLNAKOBbIX BKIOUeHUIi. O6paboTKy OCYLLECTBNSAIOT B COOTBETCTBUM C paboyeit MHCTPYKLMen no akcn-
nyatauum o6opyfoBaHus.

17.6 BbinoNIHEHUE N3MepeHunii

17.6.1 O6Lyme TpeboBaHUS K MeToAaM n3mepeHuii n TpebosaHna 6e30MacHOCTU NPU BbINOSIHEHUN N3Mepe-
HWli — B COOTBETCTBUU C pasgenamu 3 u 4. otéop npob ans aHanusza— no FOCT 546. TOCT 4960. FOCT 24231
N APYrUM HOPMaTUBHBLIM JOKYMEHTaM Ha KOHKPETHYIO NPOAYKLMIO.

17.6.2 BbinoniHeHWe n3MepeHwuii oCyLLecTBAAIOT B COOTBETCTBIM C UHCTPYKLME No aKcnayaTaLumn npuéopa.
MaccoByto fonto npuMeceli onpefenstoT napanienbHo BABYX obpasuax. [na kaxgoro obpasua B BUAE TEMM-
neTa UM cnpeccoBaHHOrO CTEPXHSA BbINOHAOT MO TPU U3MepeHus. [ina Kaxaoro obpasya B BUge CTEPXHSA
BbIMOJTHAIOT N0 [1Ba €AVHNYHbIX M3MEPEHUS C O4HOM0 KOHLLa CTEPXHS C NPOMEXYTOUYHbIM (hpe3epoBaHneM noeep-
XHOCTV obpasLia Mexay U3MepeHnsamn, 1 TpeTbe N3MepeHne BbINOMHAIT C APYroro KOHLA CTePXHS.

17.7 O6bpaboTka pe3ynbTaToB N3MEpPEHU

O6paboTKy pe3y/ibTaToB U3MEepPeHWin NPOBOAMT KOMMbIOTEP CEKTPOMeTpa aBToMaTUyeckun no 3afaHHol
nporpamme v npefcTaBnseT UX B BUAe 3Ha4eHWi MacCcoBbIX o€l onpeaenseMbiX 3N1eMeHTOB. 3a pe3ynbtar
N3MepeHni NPUHMMAIOT cpeiHeapudMeTNYecKoe 3HaueHe pesyibTaTos ABYX NapasiefibHbiX onpeseneHunii npu
YCI0BUU, YTO PACXOXAEHNE MEXAY UX 3HAYEHUAMW NPU [OBEPUTENBHON BepoaTHOCTM P = 0,95 He npeBbiwaeT
3HaYeHuli Npeaena NoBTOPSEMOCTH I, NPUBEeAEHHbIX B Tabnuue 20.

Ecnu pacxoxgeHve mexay pesynbTatamv napaanenbHbix onpeAeneHunii npesbillaeT 3HaveHne npegena
NMOBTOPSAEMOCTU, BbINOMHAT NpoLeAypbl, U3M0XeHHbIe B cTaHAapTe [2] (nognyHkT 5.2.2.1).

17.8 KOHTPO/Mb TOYHOCTU pPe3ybTaToB N3MEpPEHUit

KOHTPO/b TOYHOCTY pe3ynbTaToB U3MepeHnii — B cooTBeTCTBUM € 3.14.

17.9 OchopmeHne pe3ynbTaToB N3MepeHuii

Pe3ynbTaTbl U3MepeHuii 0hopMAAIOT BCOOTBETCTBMM € 3.15. 3HaUEeHUsA NOrpeLIHOCTM pe3ynbTaToB n3mepe-
Hui JInpuBeaeHsbl B Tabnuue 20.

18 MeTogbl aTOMHO-abCcop6LMOHHOIO aHanusa
18.1 O6nacTb NpUMeHeHus
HaCTOHLLI,VIVI pasgen yctaHaBnmBaeT onpenesieHne MaccoBblX ,EI,OJ'IBVI npmmeceVl B Megn B AnanasoHax,

yKa3aHHbIX B Tabnuue 21, aToMHO-a6Cop6LMOHHBIMU METOAAMMU.

Tabnunuya 21
B npoueHTax

Onpefensembiii anemeHT Maccosas gons
Bucmyt 0.00001 — 0.005
Xeneso 0.0002 — 0.005
MapraHeu, 0.0002 — 0.005
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OKoH4YaHue Tabnuubl 21
B npoueHTax

Onpeaensiemblii dnemeHT Maccosas fons
CsuHey, 0,0002 — 0.005
CeneH 0.00002 — 0.0005
Cepebpo 0,0002 — 0.005
CypbMa 0.0003 — 0.005
Tennyp 0.00001 — 0.0002
Onoso 0.00001 — 0.0005

18.2 O6bwume Tpeb6oBaHUSA

18.2.106wune TpeboBaHNA K MeTOAAM aHaIM3a, TpeboBaHns 6e30NacHOCTM NPU BbINOTHEHUN aHaM3a — B
COOTBETCTBUM C pa3genamu 3n4.

18.2.2 MaccoByo 407110 NpUMECE onpefensioT He MeHee YeM Mo BYM HaBeECKaM MefM.

18.2.3 flonyckaeTcs nocnegosatesibHOe onpefeneHne HeCcKoNbKNX 3/1EMEHTOB U3 OAHOW HaBeCKW nocne
COOTBETCTBYIOLLErO pas3bas/ieHnsi 1 0T60pa a/IMKBOTHbIX YacTeil.

18.3 OnpegeneHne MaccoBoil 0Kn cepebpa

18.3.1 TpeboBaHWUA K MOrPELIHOCTN pe3yNbTaToB aHannsa

MorpelwHoCTb pe3ynbTaToB aHaan3a MaccoBoOl 401K cepebpa, 3HauYeHns npefenos NOBTOPSEMOCTU 1
BOCNPOM3BOAMMOCTY A4N19 AOBEPUTENbHON BepoAaTHOCTU P = 0,95 f0MKHbI COOTBETCTBOBATL NPMBELAEHHBLIM B Tab-
niue 22.

Ta6nwnuya 22
B npoueHTax

[nanasoH MorpeLHocTs Mpegen
MaccoBoit fJonm cepebpa pe3ynbTaToB aHa/m3a
+A NOBTOPSIEMOCTM T (N=2)  BOCMPOM3BOAMMOCTU R
Ot 0.0005 pgo 0,0020 Bk, 0.0001 0.0001 0.0002
Cs. 0.0020 » 0.0100 » 0.0004 0.0003 0.0005

18.3.2 CpepcTBa M3MeEpPEHNiA, BcmoMoraTesibHble YCTPONCTBa, MaTepuasbl, pacTBopbl

Mpw BbINONHEHUV aHa/IM3a NPUMEHSIOT cefytoLne CpeAcTBa U3MEPEHWiA, BCrIOMOraTte ibHble yCTpolicTBa:

- CNEKTPOHOTOMETP aTOMHO-a6COPOLMOHHDIV C UICTOYHUKOM U3/yYEHUsI HA cepebpo;

- KOMMPEeccop BO3AYLLHbIN:

- BeCbl nabopaTopHble cneLunanbHOro knacca TodHoctn no FOCT 24104:

- cTakaHbl H-1—100 TXC. B-1-400 TXC no FOCT 25336;

- koN6bl MepHble 2— 100—2,2— 1000—2 no MOCT 1770;

- nuneTkn 5—2—10 no FOCT 29227,

- umnuvHap 1—10no FOCT 1770;

- CTEK/10 YacoBoe.

Mpwv BbINOSTHEHUN aHa/IM3a NMPUMEHSAIOT CreyoLune MaTepuasbl, PacTBOpPbI:

- auetunneH no FOCT 5457;

- nponaH-6ytaH no FOCT 20448.

- hunbTpbl NO (21] Unu gpyrve cpegHeli NI0THOCTY;

- KNCNOTY a30THYH 0co60ii YicToThl N0 FTOCT 11125 mnm kncnoTy a3oTHyto no FOCT 4461 (He coaepxallyto
xnopa), pasbaBneHHyto 1:1, 1 pacTBOP MONSAPHONM KOHLEHTpaumn 1mons/gm3;

- kncnoty consHyto no FOCT 3118 n pacTBOpblI MONSIPHON KOHUEeHTpauun 1; 2; 6 Monb/am3;

- aMMOHWIi poaaHucTblii no FOCT 27067, pacTBOp MaccoBOi KoHUeHTpauumm 20 r/am3;

- cepebpo no FOCT 6836;

- cmony AB-17 no TOCT 20301;

- Megb no FOCT 859. pacTBop MaccoBoit kKoHUeHTpaymn 100 r/gm3
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18.3.3 MeTog aHanusa

MeTog 0CHOBaH Ha U3MepeHun Npu AsiMHe BOHbI 328.1 HM pe30HaHCHOro U3y4YeHns atomamu cepebpa,
ob6pasyloLmmncs B pesysibtate atommaaluy npu BBeAeHUN aHaIM3npyemoro pactsopa B nsiams aleTuieH-Bos-
OYyX Un nponaH-6yTaH-Bo3ayX.

18.3.4 MoAaroToBKa K BbINOJIHEHWIO aHaNu3a

18.3.4.1 MNMopgroTtoBka cMonbl AB-17

HaBsecky cmonbl maccoli 50 r nomeLlatoT B CTakaH BMeCTUMOCTbio 400 cM1, 3anuBatoT BOAOW 1 OCTaBAAOT
Ha CyTKu. 3aTem BOAY CMBAIOT Y CMOY HECKO/IbKO pa3 3a/mMBaloT pacTBOPOM COMAHON KUCAOTbl MOMSPHON
KOHUEeHTpauum 1 Mmonb/am3, Kaxablil pa3 cnvBas pacTBop AekaHTaumeilt. MocnegHas nopuus cavea JO/HKHA Noka-
3blBaTb OTPULATENIbHYHO PEakLyIo Ha Haimumne xenesa (C pacTBOPOM poAaHuia aMMoHKs). 3aTem CMOJly 3a/1MBa-
0T PacTBOPOM COJISHOM KUCMOTbI MOMISIPHOW KOHLIEHTPaLUun 1 Monb/am3u XpaHaT [0 NPUMEHEHNS.

18.3.4.2 Ouuctka Meau oT cepebpa

K pactesopy meaun fo6asnsaoT ot 20 40 30 r NOAroTOB/IEHHOrO aHMoHNTa AB-17 1 BCTPSAXMBAIOT B TeYeHWe
15 MUH. PacTBOp hUNbTPYHOT Yepes3 HENMOTHbIV (hUNbTP, cobupas unbTpaT B MEPHYH KOI6Y BMECTUMOCTLHO
100 cm3. OcTaToK Ha (h/IbTPE NPOMbIBAIOT PACTBOPOM COJISIHOM KUCNOThI MOJIAPHOM KOHUEeHTpauun 1 mons/gm3
cobupas NpoMmbIBHbIE BOAbI B Ty Xe Konby, 3aTeM AOBOAAT A0 METK/ PACTBOPOM COJIAHON KUCNOTbl MOMIAPHON
KOHUeHTpaumn 1 mons/am3. MonyyeHHbIi pacTBOp UCNOMb3YHOT B KA4YECTBE KOHTPO/ILHOTO ONbITa Npy onpeaene-
HUK cepebpa B Meau.

18.3.4.3 MNpuroToBneHne pacTsopa Meam MaccoBoii KoHueHTpauum 100 r/gm3

Mpw NpUroToBNEHNM pacTBOpa Meay MaccoBoii KoHueHTpauun 100 r/gm3HaBecky meaw no FOCT 859 mac-
coli 10 r. npeABapuTE/IbHO OUNLLEHHYIO OT cepebpa Ha aHnoHuTe AB-17 B xnopugHoli popme no 18.3.4.2, pa-
CTBOPAIOT NpU HarpesaHuy B 20 cM3a30THON KUCNOTbI, pa3basieHHoN 1:1, pacTBOp ynapusatoT 0 CyX1X COnel.
3atem npunmsaioT 10 CM3CONSAHON KACNOThI M eLLLe pas ynaprBatoT A0 CyXMX Conelt, oxnaxaalT, npubasnsioTt
16 cM3CONSHON KUCNOTbI, NEPEMELLNBAIOT, MOMELLAIOT NOMYYEHHbI PpacTBOP B MEPHYIO K016y BMECTUMOCTbIO
100 cm3u fOBOAAT BOAON A0 METKN.

18.3.4.4 MpuroToBneHne pacTBOPOB N3BECTHOM KOHLIEHTpaLmm

PacTBop A: HaBecky cepebpa maccoii 0,1000 r pacTBOpSOT Npy HarpeBaHun B 10 cM3a30THOM KACNOThI,
pasbasneHHol 1:1. K pactBopy go6asnsatoT 25 cm3Bogbl. oT 10040 20 cM3CONSAHOM KACAOTbI, MepemMeLLmnBatoT,
nomeLLalT B MEPHYI0 KO/16y BMeCTUMOCTbI0 1000 cM31 0BOAAT [0 METKV PaCTBOPOM COJISAHON KUCIOTbI MONSAP-
HOM KOHLleHTpauun 6 mons/gm3.

1cm3pacTtBopa A cogepxut 0.1 mr cepebpa.

PacTtBop b: annukBoTHy0 YyacTb 10 cm3pacTeBopa A NoMeLLalnT B MEPHYIO K016y BMeCTUMOCTb0 100 cm3u
[OBOAAT 0 METKM PACTBOPOM COJIAHON KUC/IOTbl MOMISAPHOW KOHUEHTpauum 2 Monb/am3.

1cm3pactBopa b cogepxut 0,01 mr cepebpa.

PacTtBop B: anukBoTHYIO YacTb 5 cM3pacTBopa b nomeLLaoT B MEpHYHO K016y BMeCTUMOCTbI0 100 cm3u
[0BOAAT O METKV PACTBOPOM COJIIHON KMCNOTbl MOSIAPHOW KOHUEHTpauun 2 Monb/am3. icnonb3yeTcs TONbKO
CBEXENpPUroTOB/IEHHbIV pacTBop.

1cm3pactBopa B cogepxut 0.0005 mr cepebpa.

18.3.4.5 MNocTpoeHune rpafypoBOYHOro rpadmka

B mepHble konbbl BMecTMMocTbio 100 cm3kaxgan nomelsatot 0:1.0; 2.0:3.0; 5,0 n 10,0 cm3pacTteopa B,
yTo cootBeTcTBYyeT 0; 0.0005:0,0010; 0,0015; 0,0025 1 0.0050 mr cepebpa. Bo Bce MepHble KO/16bl NpUAMBatoT no
10 cm3pacTtBopa Mean, No 16 cM3coAHON KNCNOTbI Y AOBOAAT BOLOW A0 METKU.

MonyyeHHble pacTBOpbI PacnbIIAIOT B N1aMeHN aueTuneH-so3ayx (Mnv nponaH-6yTaH-Bo3ayX) v U3MepsiioT
nornoLeHe MMHUN cepebpa npy ANviHe BOMHbI 328,1 HM. M0 NOMyYeHHbIM 3HAYEHUAM ONTUYECKMX NAOTHOCTEl
pacTBOPOB 1 COOTBETCTBYIOLLMM MM 3HAYEHNAM MaccoBbiX Ao1eli cepebpa CTPOST rpafynpoBOYHbINA rpadvk B
NPAMOYro/bHbIX KOOpAUHAaTAX.

18.3.5 BbInonHeHne aHanmsa

Hasecky mean maccoii 1.0000 r nomeLlatoT B CTakaH BMecTumocTblo 100 cm3, npunmeatoT 10 cM3a30THOW
KMCNOTbI, HAKPLIBAIOT YACOBbLIM CTEK/TIOM U OCTaBNAT 63 HarpesaHus [0 NpekpaLleHus BblaeNeHns napos OKCu-
[10B a30Ta. 3aTem HarpesatoT fj0 pacTBOPeHust HaBeckn. CTeK/10 CHUMAlOT, 06MbIBatOT ero BOAOW Haf CTakaHOM 1
BbllapMBaloT pacTBOp A0 BRaXHbIX coneit. Mocne oxnaxpeHns gobasnatoT ot 30 go 40 cm3BoAbl 1 16 cm3
CONSIHOM KNCNOTbI, NepeMeLlnBaloT L0 pacTBOPEHNSA coneld, NOMeLLalT pacTBOP B MEPHYIO KOnby BMeCTUMOcC-
Tbto 100 cM31 OBOAAT BOAOK 4,0 METKM.

MapannenbHO roTOBAT PacTBOP KOHTPOJILHOMO OMbITa C OYUCTKON Meam oT cepebpa no 18.3.4.2.

PacnblnaoT nosyyeHHble pacTBOPbI B MN/1aMeHN aleTUNeH-Bo3AyX v nponaH-bytaH-so3ayX 1 U3MepsaoT
nornoLeHne npu gsvHe BosHbl 328,1 HM.
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Ycnosus nsmepeHusi nogompatoT B COOTBETCTBMM C UCMO/Ib3yEMbIM NPUGOPOM.

Maccy cepebpa B npobe 1 KOHTPOSIbHOM OfbITe YCTaHaBMBAKOT MO rpagypPoBOYHOMY rpadounky.
18.3.6 O6paboTka pe3ynbTaToB aHanunsa

18.3.6.1 MaccoByto gonto cepebpa X. %. BbIUMCAAOT No hopmyne

Yy _ (T, - /ty) 100

29
n- T 1000 (29)
rae T, — macca cepebpa, HailieHHas no rpagympoBOYHOMY rpadinKy B pacTBope aHaM3npyemoi Nnpobbl, Mr;
T 2 — Macca cepebpa, HallieHHas B pacTBOPE KOHTPOJIbHOTO OMbITa, MM
T — Macca HaBecku meau. T.
18.3.6.2 3a pesynbTaTt aHanmsa NpUHUMaloT cpegHeapudmeTyeckoe 3HadeHne AByX napasniesbHblX on-

pegenexnii Npu ycnosuu, 4To abCoNoTHasA PasHOCTb MeXy HAMK B yC/TIOBUSIX NOBTOPAEMOCTH (Npu foBepUTE b-
Hoi BeposiTHOCTU P = 0,95) He npeBbIlWaeT 3HaYeHNii npegena noBTOPSIEMOCTU I, NPUBEAEHHbIX B Tabnuue 22.

Ecnu pacxoxgeHve mexay pesynbTatamMmv napaanenbHbiX onpeAeneHunii npesbillaeT 3HaueHne npegena
NMOBTOPSAEMOCTU, BbINOMHAOT NPOLeAypbl, U3M0XeHHbIe B CTaHAapTe (2) (nognyHkT 5.2.2.1).

18.3.7 KOHTPO/1Ib TOYHOCTU pe3yNbTaToB aHannsa

KOHTpONb TOYHOCTY pe3y/ibTaToB aHan3a — B COOTBETCTBUM € 3.14.

18.3.8 OchopmneHne pe3ynbTaToB aHanmsa

PesynbTaThl aHann3a 0hopMasioT B COOTBETCTBUM C 3.15, 3HaYEHMS NOrpeLlHOCTM pe3ynbTaToB aHanusa J1
npuBefeHbl B Tabnuue 22.

18.4 OnpefgeneHne MaccoBoli 0NN MapraHua, CBUHLA, Xenesa, CypbMbl, BUCMYTa

18.4.1 TpeboBaHUA K NOrPeLIHOCTN aHanmsa

MorpelwHoCTb pe3ybTaToB aHan3a MaccoBoii 40NN MapraHua, CB1HLA, Xenesa, CypbMbl 1 BUCMYTa, 3Ha-
YeHus npefenos NOBTOPSAEMOCTU U BOCMPOU3BOANMOCTM /15 JOBEPUTENIbHON BepoATHOCTU P = 0,95 A0/KHbI
COOTBETCTBOBATL NPMBEAEHHBIM B Tabnuue 23.

MorpeLHocTb Mpegen
Onpepgense- [ivanasoH pesynbTatos
MbIiA 3NneMeHT MacCOBbIX [l0oneii 3nemeHTa aHamza t N1 noBTOpsiemMocTn BOCnpons-
r (2> BogumocTn R
OT 0.00020 g0 0.00050 BK/OY. 0.00007 0.00005 0.00010
Cs. 0.0005 » 0.0010 » 0.0001 0.0001 0.0002
MapraHey, b 0.0010 » 0.0020 (o} 0.0004 0.0003 0.0005
» 0.0020 » 0.0050 » 0.0006 0.0006 0.0009
OT 0.0002 go 0.0005 sktou. 0.0001 0.0001 0.0002
CeuHel, Cs. 0.0005 » 0.0020 » 0.0004 0.0003 0.0005
» 0.0020 » 0.0050 » 0.0006 0.0006 0.0009
OT 0.0002 fo 0.0005 Bk/tOY. 0.0001 0.0001 0.0002
XXeneso Cs. 0.0005 » 0.0010 » 0.0002 0.0002 0.0003
» 0.0010» 0.0020 = 0.0004 0.0003 0.0005
» 0.0020» 0.0050 s« 0.0005 0.0005 0.0007
OT 0.00030 po 0.00050 Bk/tOY. 0.00007 0.00005 0.00010
Cs. 0.0005 » 0.0010 » 0.0002 0.0002 0.0003
CypbMa s 0.0010 » 0.0030 » 0.0004 0.0004 0.0006
s 0.003 » 0.005 a 0.001 0.001 0.002
OT 0.0002 go 0,0005 BKHOY. 0.0001 0.0001 0.0002
Cs. 0.0005 » 0.0010 » 0.0002 0.0002 0.0003
Bucmyt s 0.0010 » 0.0020 » 0.0004 0.0003 0.0005
s 0.0020 » 0.0050 » 0.0005 0.0006 0.0007

61



FOCT 31382— 2009

18.4.2 CpepacTBa U3MepeHuii, BCnoMoraTesibHble yCTPOCTBA, Matepuasnbl, pacTBoOpbI

Mpw BbINONHEHUN aHa/IM3a NPUMEHSIOT ceAytoLne cpefcTBa M3MepPeHWii, BCcnoMorartesibHble yCTpolicTBa:

- CNeKTPOhOTOMETP aTOMHO-a26COPOLMOHHbIN C UICTOYHMKAMU M3/TyYEHNS Ha MapraHeLl, CBUHeLl, Xeneso,
CYypbMy, BUCMYT;

- KOMMPEeCccop BO3AYLUHbI;

- BECbl NabopaTtopHble cnewLmanbHOro kinacca TouHocTr no FOCT 24104;

-cTakaHbl H-1—100TXC. B-1—250TXC. B-1—400TXC no NOCT 25336;

- KONbbl KOHNYeckne KH-2—250—34 TXC no MOCT 25336;

- KON6bl MepHble 2—25—2,2—50—2.2—100—2.2—1000—2 no MOCT 1770;

-pednermatop 250—19/26—29/32 TC no NOCT 25336,

- nuneTkn 2—2—1—10,2—2—1—5n0 FOCT 29227,

- npo6upkm MN-2—10—0,1 XC no NOCT 1770.

Mpw BbINO/THEHUN aHa/IM3a NMPUMEHSIOT CrieyoLune MaTepuasbl, pacTBOpbI:

-auetnneH no NOCT 5457;

- nponaH-6yTaH no FOCT 20448;

- hunbTpbl No [21] unu apyrue cpegHeli NIOTHOCTY;

- KNCNOTY a30THYt0 0co60ii unctoTbl Mo FOCT 11125 nnav kncnoTy a3oTHyto no FOCT 4461 (neperHaHHyto B
KBapLeBOM annapare), pasbasneHHyto 1:1.1:4. pacTBop MONSAPHONR koHueHTpauum 0.1 monb/am3;

- KNCNOTY COMSIHYH 0c060i uncToThbl no FTOCT 14261 unu kncnoTy consiHyto no FOCT 3118. pazbaBneHHy
1:1,1:5.1:10, 7:3;

- KUCNoTy cepHyto no FOCT 4204, pa3basneHHyto 1:10;

- aMMmuak BogHblii no FTOCT 3760. pa3baBneHHbIi 1:19;

-xene3o no [19]. pacTBop MaccoBOW KOHLieHTpauun 15 r/gM3B a30THOM KNC0Te MONSIPHO KOHLIEHTpaLumm
0.1 monb/ams3;

- Bogopoaa nepokcma no FOCT 10929. pasz6aBneHHblii 1:10;

- NaHTaH a30THOKUCINA No [22] (xNopug NaHTaHa Wan OKCug NaHTaHa), pacTBOP MacCoBOW KOHLLEHTpaumm
2 mr/cm3;

- Bucmyt no FOCT 10928. mapka BuOO nnmn BuO;

- MapraHeL, metannmyeckuii no FOCT 6008.

- CBMHeL, BbICOKOM uncToTbl no FOCT 22861 wnnu ceuHel, no FOCT 3778. mapka C00;

- cypbmy no FOCT 1089, mapka CyOQO:

- BOAY 6UANCTUNNNPOBAHHYIO UMW [eNOHN3NPOBAHHY!HO;

- Bymary yHuBepcasbHy UHAMKATOPHYo no [14].

18.4.3 MeTop4 aHanusa

MeTog ocHOBaH Ha M3mMepeHuu npu gnHax BoSH COOTBETCTBEHHO 279,5; 283.3; 248.3; 217.6; 223,1 HM
PEe30HAHCHOro M3/Ty4YeHns aToMammn MmapraHua, CBMHLUA, Xenesa, CypbMbl 1 BUCMYTa, 06pasyoLymMncsa B pesysb-
TaTe aTomMu3aLMm Npu BBEAEHNN aHa/IM3PYEMOro pacTBopa B niams aueTuneH-Bo3AyX unv nponaH-bytaH-Bos-
AyX. DneMeHTbl nNpeABapuTe/IbHO COOCAXAAIT Ha rMAPOKCUaE Xenesa uim ruipokcuae naHtaHa.

18.4.4 MoAroToBKa K BbINO/THEHUIO aHann3a

18.4.4.1 lMpw NpUroToBAEHUN pacTBOPa a30THOKUC/IOro NaHTaHa (OKCMaa naHTaHa uan xaopraa naHraHa)
MaccoBOli KOHLeHTpaLuuy 2 Mr/cM3 HaBeCcKy a30THOKMC/IOrO flaHTaHa Maccoit 3,1 r (2.4 r okcuaa naHTaHa unm
5,4 rxnopuianaHtaHa) pacTBopsitoT B 06beme oT 1040 15 cM3consHOM KcnoThl, pasbaBnieHHoi 1:1. MNonyyeH-
Hbll pacTBOP NOMeLLalT B MEPHYIO KONOy BMecTumocTbio 1000 cm31 OBOAAT BOAOWA [0 METKM.

18.4.4.2 MNpuroToBEHNE PACTBOPOB N3BECTHOMN KOHLEHTpaLMn

MapraHet,

PacTtBop A: HaBecky mapraHua maccoii 0,1000 r pactBopstoT B 20 cM3a30THOW KNCNOTbI, pa3baBieHHOM
1:1, oxnaxpatoT, NoMeLLaloT B MEPHYO KONby BMecTMOCTbio 1000 cM3v LOBOAAT BOLON 0 METKN.

1cm3pacTtBopa A cogepxut 0,1 Mr mapraHua.

PacTtBop B: 10 cm3pacTBopa A nomMeLLalT B MEPHYIO KONby BMecTuMocTbio 100 cm3, fo6aBnsT 1cm3
a30THOW KMCNOTbI, pasbaBneHHol 1:1, 1 [0BOAAT BOAOM A0 METKN.

1cm3pacTteopa b coagepxunt 0.01 Mr mapraHua.

PactBop B: 20 cm3pacTtBopa b nomeLatoT B MepHyto konby BmectumocTbio 100 cm3, fo6asnsoT 3 cm3
a30THOW KMCNOTbI, pasbaBneHHol 1:1, 1 40BOAAT BOAOW [0 METKN.

1cm3pacTteopa B cogepxunt0.002 mr mapraHua.

Cs"ey
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PacTtBop A: HaBecky cBMHLa Maccoii 0,1000 r pacTBopsitoT B 10 cM3a30THOW KMCNOThI, pa3baBneHHon 1:1.
PacTBop nomeLyalT B MEPHYIO k0N16Y BMeCTUMOCTbI0 1000 cM31 ,OBOAAT BOLOW [0 METKM.

1cm3pacTtBopa A cogepxut 0,1 Mr cBuHUa.

PacTteop B: 10 cm3pacTeopa A nomeLLatT B MEPHYH K016y BMECTUMOCTbI0 100 cM3 1 4OBOAST BOAOW A0
METKW.

1cm3pacTteopa b cogepxut 0,01 mr cBuHLA.

PacTteop B: 20 cm3pacTBopa b nomellanT B MEPHYH KO/IGY BMECTUMOCTbLI0 100 cM31 OBOASIT BOAOW A0
METKW.

1 cm3pactBopa B cogepxut 0,002 mr cBuHLA.

XXeneso

PacTtBop A: HaBecky xene3a maccoii 0,1000 r pactBopstoT B 20 cM3CO/ISAHOM KNCNOTbI, pa3baBneHHow 1:1,
npu HarpeBaHun. PacTBop oxnaxaaT, NoMeLLaoT B MEPHYH KoN16y BMecTUMOocTbio 1000 cM3u 4OBOAAT BOAOIA
[0 MeTKM.

1cm3pacteopa A cogepxut 0,1 Mrxenesa.

PacTtBop B: 10 cm3pacTBopa A nomeLLatoT B MEPHYHO K016y BMecTuMocTblo 100 cm3, go6aBnsatoT 10cm3
0,1 M a3oTHOI KUCNOTbI M AOBOAAT BOAOW A0 METKN.

1cm3pacteBopa b cogepxut 0.01 Mrxenesa.

PacTtBop B: 20 cm3pacTBopa b nomeLLatoT B MEPHYHO KO/IGY BMecTUMOCTbI0 100 cm3, go6aBnsatoT 10cm3
0,1 M a3oTHOI KUCNOTbI M 4OBOAAT BOAOW A0 METKN.

1 cm3pacteBopa B cogepxut 0,002 Mr xenesa.

Cypbma

PactBop A: HaBecky cypbMbl Maccoit 0.1000 r noMelLLaT B KOHNYECKYH KON6Y BMECTUMOCTbIO 250 cM3
npunmeatoT 20 cM3CepHOW KNCNOTbI Y HarpeBatoT 40 PaCcTBOPEHUS HaBecku. MNocne oxnaxaeHus Ao6aBnawT ot
100 go 150 cm3 BOAbl, NepeMeLLnBaloT, OXNax4alT, NOMeLLalT B MEPHYIO0 K016y BMeCTUMOCTbio 1000 cm3 1
[OBOASIT 4O METKW CEPHOI KUCNOTOW, pasbaBneHHoi 1:10.

Mpwn npurotToBnerun pactesopa A 13 Tpuokcuga cypbMbl Hasecky Maccoi 0,1200 r nomeLlatoT B KOHUYeC-
Kyto Konby BmecTumMocTbio 1000 cm3, cHabxeHHyto gednermatopom. MpunusatoT 200 cM3CONAHOK KUCNOTbI,
pa3baBneHHON 7:3. N HarpeBatT 4,0 PacTBOPEHUA HaBecku. MNocne oxnaxaeHns pacTBop ynapmsaioT 40 o6bema
oT 5 0o 10 cm3, noMelLalnT B MepPHYHO KO/16y BMecTUMocTbio 1000 cM3 1 f,OBOASIT 0 METKM CEPHOI KNC/OTOM,
pasbasneHHoi 1:10.

1 cm3pacteopa A cogepxut 0.1 Mr cypbMmbl.

PacTtBop b: 10 cm3pacTBopa A nomMeLLatT B MEPHYHO KO/16y BMeCTUMOCTb0 100 cM3 1 OBOAAT 4,0 METKU
CepHOW KncnoToi, pazdasneHHol 1:10. icnonb3yloT CBEXENPUroTOB/EHHbI pacTBOp.

1 cm3pacteopa b coaepxut 0.01 Mr cypbMmbl.

PacTtBop B: 20 cm3pacTBopa b nomeLlaloT B MEPHYIO KON6Y BMeCTUMOCTb0 100 cM3140BOAAT 4,0 METKU
CepHOW KncnoToi, pazdasneHHol 1:10. icnonb3yloT CBEXENPUroTOBEHHLI pacTBop.

1 cm3pacteopa B cogepxut 0,002 Mr cypbMbl.

BucmyTt

PacTteop A: HaBecky BucmyTa maccoii 0,1000 r pacTBOPSIOT NpW HarpesaHyn B 5 CM3 CONAHOW KNCNOThI,
pas6asneHHoli 1:5. Mocne oxnaxaeHus npunusatoT oT 50 Ao 80 cM3BoAbl, NEpPEMELLMBAIOT [0 pacTBOPEHUs
coneli, NnoMeLLalT B MEPHYH KONBY BMecTMOCTbio 1000 cM31 40BOASAT A0 METKM a30THOM KNCNOTON, pa3bas-
neHHow 1:1.

1cm3pacteopa A cogepxut 0,1mMr BuCMyTa.

PacTtBop B: 10 cm3pacTBopa A nomMeLLatT B MEPHYIO KO/16y BMeCTUMOCTb0 100 cM3 1 JOBOAAT 40 METKU
0.1 M a30THOI1 KNCOTOWA.

1cm3pacteopa b cogepxut 0.01 mr BucmyTa.

18.4.4.3 TlocTpoeHune rpagympoBOYHbIX rpactvikos

[na nocTpoeHns rpafgynMpoBOYHbIX rpatukoB B paj CTakaHoB (MM KOHMYeCKKX kon6) nomewatoT: 0; 1,0;
2.0; 5.0; 10,0 cm3 pacTtBopa mapraHua B 1 5.0; 10,0 cm3pacTtBopa mapraHua b, uto cootseTcTtByeT 0; 0,002;
0.004; 0,010, 0.020; 0,050 1 0.100 mr mapraHua; 0; 1,0; 2.0; 5.0; 10.0 cm3pacTteopa cBuHUa B n 5.0; 10,0 cm3
pactBopa cBuHua b, yTo cooTeeTcTByeT 0; 0.002; 0,004; 0,010; 0,020; 0.050; 0,100 mr ceuHua; O; 1.0; 2,0; 5,0;
10,0 cm3pacTBopa xenesa B n 5,0; 10,0 cm3pacTteopa xenesa b, yuto coorsetcteyeT 0; 0,002; 0,004; 0,010;
0.020; 0,050; 0.10 mr xene3sa; 0; 1.0; 3.0; 5.0 cm3pacTtsopa cypbMbl B 1 3.0; 5,0; 10,0 cm3pacTsopa cypbmbl b,
yTto cooTBeTcTBYyeT 0; 0,002; 0,006; 0.010; 0.030; 0.050: 0.100 mr cypbmsl: 0; 0.5; 1,0: 2.5; 5.0; 7,5; 10.0 cm3
pacTtBopa BucmMmyTa b, uto cooTBetcTByeT 0:0.005:0,010:0,025; 0,050:0.075; 0,100 Mr BucmyTa.
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Bo Bce cTakaHbl (v koN6bl) NpuanBatoT No 3 cM3pacTBopa Xenesa uav naHTaHa (B CTakaHbl, cofepxa-
LiMe pacTBOPbI Xene3a N3BECTHON KOHLeHTpauuu, npunmnsatoT no 3 cM3pacteopa aHtaHa), 406asnsaoT oT 5 4o
10 cm3a30THOI1 kMcnoThl, pasbaBneHHoli 1:1. 0T 3 4o 5 cm3pacTBopa nepokcuga sogopoaa, ot 80 fo 100 cm3
BOAbI U HarpeBalT pacTBop A0 kuneHusi. B pacTBop fo06aBnsAl0T aMMuyak A0 BbiNafeHUs ocafka ruapokcmaa
Xenesa Un naHTaHa u ele foNoNHUTeNbHO 5 cm3, BbigepxunsatoT pacTBop € 0CaAKOM Npu Temnepatype ot
60 °C go 70 °C go koarynsaumm ocagka. 3atemM (huabTpytoT yepes huabTp cpegHeil NI0THOCTU «b6enas neHTa» u
NpoMbIBAOT 0CaA0K Ha hunbTpe 4—5 pa3 ropaunm BOAHbIM pacTBOPOM aMMuaka, pasbasneHHbim 1:19.

Ocafok Ha hnnbTpe pacTBopsAloT B 06beme 0T 10 40 15 cm3ropsyeil CONsSAHON KUCNoTbl, pazbasneHHol 1.1
(ocapok rmapokcmpa co CBUHLOM pacTBOPSAOT B ropsyein a3oTHON kucnote, pasbasneHHoi 1:1). MpombiBatot
dmnbTp ropsyeli BOAON [0 HEWTPasIbHOI peakumm NPOMbIBHbLIX BOA, (M0 YHUBEPCaNbHON MHAMKATOPHOM Gymare),
cobupas hunbTpaT B CTakaH (v Konby), B KOTOPOM MPOBOANAN OCAXAEHVE. YNapuBatoT pacTBop A0 o6bema oT
6 [0 8 cM3, oxnaxaatoT, NoMeLLalT PacTBOP B MEPHYH NPO6UPKY BMECTUMOCTbIO 10 CM3 Unn MepHyo Konby
BMECTUMOCTbI0 25 cM3B 3aBMCUMOCTM OT Macchl 3/1IEMEHTOB M OBOAAT 4,0 METKN BOAOM.

PacnbinaioT pacTBOpb! B N1aMeHn aueTuieH-so3ayx v nponaH-6yTaH-Bo3ayX U M3MepsoT NOroLweHe
pPEe30HAaHCHbIX NIMHWUIA 3N1EMEHTOB NPU AJ/IMHAX BOMH: MapraHua — 279.5 HM. cBuHUa — 283,3 HM. Xxenesa —
248.3 HM. cypbMbl — 217,6 HM. BUCMyTa — 223,1 HM.

Mo NoNyYeHHbIM 3HAYEHUAM ONTUYECKUX MIOTHOCTEN M COOTBETCTBYIOLLMM MACCOBbIM KOHLEHTpaLUAM ase-
MEHTOB B PaCcTBOpax U3BECTHOMN KOHLeHTpaLumn CTPOST rpafyvpoBOYHble rpaddvkv B NPSAMOYTO/bHbIX KOOPANHA-
Tax. UCNonb3ys AN5 KaX oW TOUKM CpefiHee 3HauYeHne 13 ABYX U3MEPEHUi ONTUYECKOR NAIOTHOCTY.

18.4.5 BbInosiHeHne aHanusa

18.4.5.1 inA yaaneHns yactuuxenesa (BO3MOXHO 3aHECEHHbIX NPy NOAroTOBKE NPo6bl K aHann3y) CTpyx-
Ky Meau 06pabaTbiBalOT MarHUTOM. 3aTtem CTPYXKy 06MbIBatoT 0T 5 40 10 cM3CONSHOW KUCNOThI, pa3baBneHHoi
1:10. n gBaxkabl GMANCTUANNPOBAHNON (MM AEVOHU3MPOBAHHOW) BOAOA.

18.4.5.2 HaBecky meam Maccoit 2.0000 r noMellarT B CTakaH (MM KOHUYECKYHO KO/16Y) BMECTUMOCTbIO
250 cm3(napannenbHo BeAEeTCA KOHTPOSIbHBIV ONbIT) U NpuamBatoT oT 20 A0 25 cM3a30THO KUCNOThbI, pa3baBeH-
Holi 1:1. HarpeBatoT A0 pacTBopeHus HaBecku. 3aTtem npunmnsatoT 100 cm3Bogbl, 10 cM3pacTBopa naHTaHa, oT 3
00 5 cm3pacTBopa nepokcuga BOAOPOAa M HarpesalT pacTBOp A0 kuneHusi. B pacTBop f06aBnsoT pactsop
ammMmaka 4o NosBMAEHWS He ncyesatolLeli Npy NnepemMeLLnBaHN MHTEHCUBHO CUHEN OKpackn pacTBopa aMMUayHo-
ro KoMnsekca Mmeau 1 elle AonosHNTeNbHO 5 cM3. BbigepxuBatoT cTakaH (U konby) B TEN/IOM MecTe NAnTbl 4o
Koarynsiyumn ocagka.

duNbTPYIOT pacTBOp Yepes chunbTp CpeaHel MN0THOCTM U NPOMbIBAIOT 0Caf0K Ha hunbTpe 4—5 pas rops-
4YMM pacTBOpPOM ammwuaka, pasbasneHHbiM 1:19. 3atem ocafok Ha hunbTpe pacTBopAlT B 06beme oT 10 fo
15 cm3 ropsiueit a30THOI KMCNOTbI, pa3baBneHHol 1:1. u NpombIBalOT PUILTP ropsYein BOAOW A0 HEWTPasIbHON
peakLum NpoMbIBHbIX BOZ (MO YHUBEPCA/IbHOM MHAMKATOPHOW Bymare), cobvpas dmnbTpaT B cTakaH (konoby), B
KOTOpPOM MPOBOAMAN OCaxAeHue. PacTBop ynapusatoT 40 ob6bema oT 6 40 8 cM3, ox/laxgaloT, noMeLaT B
MepPHYI0 NPOBUPKY BMECTUMOCTBIO 10 CM31nn B MEPHYIO KONBY BMECTUMOCTbLIO 25 CM3B 3aBUCHMOCTUN OT Macco-
BOWi [,ONN 3/1€MEHTOB 1 OBOAAT BOLOM O METKN.

PacnbinaoT aHanu3npyemble pacTBOpPbl U pacTBOPbl KOHTPOJILHOTO ONbITa B N1IaMEHN aueTueH-Bo3ayX
WM NponaH-6yTaH-BO34yX Y U3MEPSIOT NOrNOLLEHNE PE30HAHCHbIX SIMHWIA 9/1EMEHTOB. YCNOBUS U3MEPEeHNS Noa-
6upatoT B COOTBETCTBUW C UCMOMNb3yeEMbIM NMPU60POM. MaccoBYIO KOHLEHTPaLWIO 3/1EMEHTOB ONpeaensioT rno
rpagyvpoBOYHbIM rpacukam.

18.4.6 O6paboTKa pe3ynbLTaToB aHanM3a

18.4.6.1 MaccoByto foto anemeHTa X. %, BbI4MCAAIT No hopmyne

y _(7,- nb)V 100

X " m 000" (30)

rae T, — KOHUEHTpaLuus onpegensiemMmoro afieMeHTa B pactBope Npobbl, HailAeHHas No rpagynpoBoYHOMY rpadu-
Ky, Mr/icm3;
T 2 — KOHUEeHTpauus onpegensieMoro afieMeHTa B pacTBOpe KOHTPOJIbHOrO OMbITa, Mr/cM3;
V — BMECTMMOCTb MEepPHOI konbbl (Npobupku), cm3
T — macca HaBecKkv meaw. T.
18.4.6.2 3a pesynbTaT aHanusa npyHMMatoT cpegHeapndmMeTnyeckoe 3HaueHne ABYX napasniesnbHbIX on-

pegenexnii Npy ycnoBum, YTo abCcoNtoTHasA PasHOCTb MeX/y HAMK B yC/TIOBUSIX NOBTOPSAEMOCTU (Npu fOBEPUTE b-
Hoi BeposiTHOCTM P = 0.95) He npeBbIWaeT 3Ha4YeHnii npeAena NnoBTOPSAEMOCTH I. NpYBeAeHHbIX B Tabnnue 23.
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Ecnu pacxoxgeHve mexay pesynbTatamMmu napasanenbHbix onpeAeneHunii npesbillaeT 3HaveHne npegena
NMOBTOPSAEMOCTU, BbINOHAIOT NPOLeAypbl, U3N0XeHHbIe B cTaHAapTe [2] (nognyHkT 5.2.2.1).

18.4.7 KOHTPO/Ib TOYHOCTU pe3ynbTaToB aHanusa

KOHTpONb TOYHOCTU pe3ynbTaToB aHa/n3a NpoBoaAT B COOTBETCTBUM C 3.14.

18.4.8 OhopmneHue pesynbTaToB aHanmnsa

PesynbTaTbl aHaM3a ohOpMISAIT B COOTBETCTBUM C 3.15. 3HaUeHNA NOrpeLIHoCTy pesynbTaToB aHasmsa [
npueeaeHbl B Tabnuue 23.

18.5 OnpefeneHne MaccoBOW 40K ceneHa n Tennypa

18.5.1 OnpegeneHne MaccoBoii 0NN cenexHa

18.5.1.1 TpeboBaHuUs K MOrPELLUHOCTU aHaM3a

MorpeLHoCcTb pe3yibTaToB aHa3a MaccoBoli O/ CeNleHa, 3Ha4YeHNs npeAe/noB NOBTOPSEMOCTM 1 BOC-
npovn3BOAUMOCTY ANA f0BEpPUTENbHO BEposiTHOCTH P = 0,95 A0MKHBI COOTBETCTBOBATL NPUBELEHHLIM B Tab-
niue 24.

Tab6nuua 24
B npoueHTax

AvanasoH MorpewHocTh MNpegen
KaccoBoii Aonu cenexa pe3ynbTaToB aHanusa
£ nostopsaemocTu r (n*2) BocnpoussogumMocTu R
Ot 0,00002 po 0.00005 Bkntou. 0.00002 0,00002 0,00003
Cs. 0.00005 » 0.00010 » 0.00004 0,00004 0,00005
B 0.00010 » 0.00030 if 0.00006 0,00006 0,00009
» 0.00030 » 0.00050 » 0.00011 0,00010 0,00014

18.5.1.2 CpefcTBa U3MepeHuid, BCriomoraTtesnbHble YCTPOCTBa, MaTtepuarnsl, pacTBopbl

Mpu BbINONHEHUN aHaIM3a NPUMEHSIOT cneayloLLmne cpeAcTBa M3MePEHWiA, BCrioMoraTte bHble yCTPOoiCTBa:

- CNeKTpohoTOMETP aTOMHO-a6CcopOLUMOHHbIN, Mogenb 503 onpmbl MepkuH-3abMep unv Apyroi rpmel ¢
MNCTOYHVKOM U3/TyYEHUS HA CENeH;

- atomMusaTop 3neKkTpoTepMuyeckuii Mapku HGA-76 nnu gpyroit aHasIorMyHslii;

- BeCbl nabopaTopHble cneumnanbHOro knacca TodHoctn no FOCT 24104.

- ctakaHbl H-1—100 TXC no FOCT 25336;

- K0N6bl MepHble 2—50—2,2—100—2 no NOCT 1770;

- nunetkn 5—2—1—1, 5—2—1—2,5—2—1—-5no FOCT 29227,

- uunuHap 1—10 no FOCT 1770;

- npo6wpku M-2—10—0,2 XC. N-2—20-0,2 XC. N-2—25—0.2 XC no FOCT 1770;

- MUKpogosaTop (MukponuneTka) BMectuMocTbio 0T 0,01 40 0.02 cm3.

Mpw BbINO/THEHUN aHA/IM3a NPUMEHSIOT CrefyoLmne MaTepuasbl, PacTBopbI:

- aproH ra3oo6pasHblii Bbicwwero copta no FOCT 10157;

- BO34yX CxaTblli nog fasnexdvem ot 2 10540 6 105Ma (ot 2 go 6 krc/cm2);

- cened no NOCT 10298;

- KMcnoTy a3oTHyto no FOCT 4461. pasbaBneHHyto 1:1;

- KUCnoTy consHyto no FOCT 3118;

- KNCNOTY 6POMMCTO-BOA0POAHY0 No TOCT 2062;

- KUCNOTY X/I0PHYHO Mo (23). pacTBOp C MaccoBoii foneii 57 %;

-Tonyon no rOCT 5789;

- cnupT 3TWoBbIA no FOCT 18300.

18.5.1.3 MeTof aHanusa

OnpepfeneHne ceneHa NnpoBoaAT aTOMHO-a6CcopOLMOHHBIM METOA0M C 3N1EKTPOTEPMUYECKNM aTOMU3ATOPOM
(3TA) no aHanutuyeckoii nuHUKM 196,0 M Nocrie pacTBOPEHNSI HABECKN Men B a30THOW KUCOTE U 3KCTPaKLOH-
HOTO KOHLIEHTPUPOBaHUS CONleHa TOMyO0/IOM U3 aHaIN3NPyemMoro pacTeopa, cofepxatero 8 Mosb/gM3consHol
KNCNOTbI. 2 MONb/AM3X0PHOW KUCNOTbI. 0.2 MONL/AM36POMUCTO-BOLO0POAHON KUCNOTbI 1 50 r/icM3meau.

18.5.1.4 lNMoaroToBka K NpoBeAeHnto aHansa

MpurotosneHune pacTBopoB cpaBHeHus (PC)
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PacTBop A: HaBecky MeTan/Myeckoro ceneHa Maccoii 0,1000 r pacTBopsitoT B cmecu oT 10 go 15 cm3
consiHoli kncnotbl 1 oT 0.1 o 0.2 cM3a30THOW KMCNOTbI, HarpeBas Ha BOAAHOW 6aHe [0 NOIHOro PacTBOPEHUS
ceneHa. OxaxAeHHbI pacTBOpP NMOMELLAT B MEPHYH0 K016y BMecTuMocTbio 100 cm3, 40nBaOT A0 METKU
CONISIHOM K1CNOTOM, padbaBneHHon 1:1.

1cm3pacteopa A coaepxuT 1 Mmr cenexa.

PactBop B: 2 cm3pacTBopa A nomeLLaloT B cTakaH BMecTumocTbio 100 cm5, npunusatoT 10 cm3Xx10pHOWA
KMCMOTbI U HarpeBalT Ha BOAAHON 6aHe [0 NOSBAEHUS NapoB X/IOPHOM KNCNOTbl. CTakaH CHMMALT C BOAAHOW
6aHu, oxnaxaatT, 06MbIBaOT CTEHKW CTakaHa BOAOM U NOBTOPAIOT BbiNapuBaHue 4,0 NapoB X/I0PHON KUCMOThI.
PacTBop nomMeLLaloT B MEPHYL0 KOGy BMeCTUMOCTbI0 100 cmM3, 40BOAAT f,0 METKM CONSHON KUCNOTOM.

1 cm3pacTtBopa b cogepxut 20 MKr ceneHa.

PacTtBop B: 1 cm3pacTtBopa b nomeLyaloT B Npo6upky BMECTUMOCTbIO 25 CM3, NpUANBAOT 2 CM3X/10pHOM
KMCNOTbI, JOBOAAT A0 METKV CONAHONM KMcNoTol, fo6aBnsaoT 0.3 cM36pOMMCTO-BOA0POAHON KUcnoThl. 10 cM3
TONlyona. AKCTparvpyoT 15 MuH.

1 cm3pacTBopa B cofepxut 2 MKr ceneHa.

MpuroToBneHne pacTBOPOB CPABHEHNS A/151 aTOMHO-a6COoP6LIMOHHOr0 aHanm3a (He MeHee Tpex)

PacTtBop I': 1cm3pacTBopa B nomelatoT B npo6upky BMecTumocTblo 10 cM3u fobaBnsoT 9 cm3Tonyona.

1cm3pacTteopa I cogepxnt 0.2 MKr ceneHa.

B aBe npobupku BMecTMocTbio 10 cM3kaxkgas nomewatoT no 1 cm3pacTtsopa I. npuamsatoT B 04HY 3 Cm3
BApPYryto 1cm5Tonyona. PacTBopbl MMeT, COOTBETCTBEHHO, KOHLUeHTpaumio ceneHa 0.05 n 0.1 mkr/cm3.

MpuUroToBNEHNE CUHTETUYECKOIN CMecH A1 MPOBEPKM NPaBUILHOCTN METOAMKM M NPaBUIbHOCTU PaboThbl
npuéopa

Ot6upatoT 2.5 cm5pacTBopa b. npurotoBaeHHoro no 18.5.1.4. nomeLlalT B MEPHYH0 KOSy BMECTVIMOCTbIO
100 cm3u foBOAAT BOAON A0 MeTKW. [MOrpeLlHoCcTb BBEAEHHOTO CoAepXaHns cenexHa - He 6onee 2 %. Cmecb
roToBAT Nepef UCrnosib30BaHNeM.

1cm3cmecu cogepxut (0.5 = 0,02) mkr ceneHa.

MogroToska n3mepuTeLHOro npuéopa

BkntoueHne n HacTpoiiky npnéopa n 3TA NpoBOAAT B COOTBETCTBUM C MHCTPYKLME MO aKcnayaTauum.

MpaBunbHOCTL paboTbl NpMbopa 1 NOIOXEHNE rPaayPOBOYHOTIO rpadinka NPOBEPSAIOT, NofBepras aHamnsy
CYHTETMYECKYID CMECb, MPUrOTOB/IEHHYH B COOTBETCTBUM C 18.5.1.4. AHANIMTUYECKNIA CUTHA NPU BBEAEHUN
0.02 cm5pacTtBopa, cogepxatiero 0.5 mkr/cm3ceneHa, o/MKeH 6bITb 0Kos1o 0.2 egnHuL abcopbuuu.

Mcnonb3yoT aHanuTuyeckyro MHMo 196.0 HM. wenb 2.0 HM 1 pexum paboTsl STA. NnpuBeAeHHbIN B Tabnu-
ue 25.

Ta6nunuya 25

CTagun Tepmuyeckoii 06paboTku nNpob Temneparypa. "C Bpewms, ¢
CyLka 150 10
Pa3noxeHue 700—900 10
ATomusauus 2400 5
MpumeuaHune — MNpu paboTe C aHANOTMYHBIM NPUGOPOM APYroli Mapku yCnoBus NpoBeAeHns aHanusa

KOPPEKTUPYIOT, NCXOAs U3 OGECNEUYEHNST MAKCUMA/IbHOMO aHaNIMTUYECKOTO CUTHana CeneHa npu aHanuse OfHOro w3
pacTBOpOB CpaBHEHUS.

Mpwv “cnonb3oBaHUK NPUBOPOB APYTUX MAPOK aHA/IMTUYECKUIA CUTHaN NPV BBEAEHUN CUHTETUYECKOW CMecu
[O/MKEeH COOTBETCTBOBATb 3HAYEHMIO, NPVBEAEHHOMY B NACMOpTe Ha AaHHbIV Npu6op.

MukponuneTkoil BMecTUMOoCTbio 0.02 cmM3BBOAST B STA TO/Ty0/1 U BapbypOBaHNEM TEMNEPATYPbI pasfioxe-
HKsa oT 700 °C fo 900 °C gobuBatoTcsi TOro, YTo6bl a6COPOLMOHHbIV CMTHaMN ToNyona 6kl He 60/bLUe, YeM Npu
NPOCTOM 06XUre KioBeTbl. 3Ty onepauuio BbIMOMHAKT A1 KaXA0I rpacuToBoi Tpy6Ku.

18.5.1.5 BbINoNHeHNe aHann3a

HaBecky o6pasua Mean mMaccoii 1.0000 r nomewatoT B cTakaH BMecTMMocTbio 100 cm3 npunusatoT ot 10
[0 15cM3a30THOI K1CMOThI, padbaBneHHol 1:1, n HarpeBatoT 4,0 pacTBOPEHWS HABECKW. YNapuBatoT pacTBop 40
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o6bema oT 5 0 6 cM3, npunuBatoT 7 CM3X/I0PHOW KUCNOTLI. HarpesatoT 4,0 NOSABNEHUS NAapPOB X/IOPHOM KUCOThI
1 ybupaloT cTakaH C NAuTbl; OXnaxjaloT, 406aBnaT 3 cM3 BOAb! ¥ CHOBA HarpesaloT 40 MOSB/IeHNSA 6enbix
napos. PacTBop oxnaxgatoT fo Temnepatypbl oT 30 °C 1o 50 °C. npunmsatoT 10 cM3CONSHON KUCNOThI, HarpeBa-
10T [0 TeMnepaTypbl He 6onee 50 °C, nepemeLumBas 0 NOHOTO UM YaCTUYHOTO pacTBOpeHus coneid. Cogepxm-
Moe nepeBoAAT B Npobupky BmecTuMocTbio 20 cMm3 (nm 25 cm3), obmbiBatoT ctakaH oT 0.5 o 1 cm3 Bogbl 1
CO/ISAHOW KNCNOTO, f,06aBnsAl0T B Npobupky 0.6 cM36poMUCTO-BOAOPOAHON KMCAOTbI 1 JOBOAAT 0 METKM CONS-
HOI KMCNOTOM. MepemeLLnBaloT A0 PaCTBOPEHNUA OcafKa, OTKPbIBas NPOGUPKY KakAbli pa3 nocne 2—4 BCTPAXU-
BaHWiA.

B npo6upky BMecTumMocTbio 10 cm3nomeLlatoT 2 cm3Toyona 1 2 cm3pactsopa npobbl (ecnv oxvpaeMas
maccoBas foss ceneHa ot 2 10'4%pao 5 10°4%. cooTHOLEHE 06beMOB OpraHU4eckoi n BogHow chas 1:1) nnn
4 cm3 pacTBopa nNpobbl (ecnn oxugaemas MaccoBas 4oNs cesieHa meHee 2-10 4 %, cooTHoLleHne a3 1:2) n
aKCTparvpytoT 15MuH. 3KCTpakT Ao/mKeH ObITb 6ecLBeTHbIM, BOAHAsA haza — TeMHO-KOpUYHeBoi. ®asbl He Ae-
NAT; 415 aHann3a Ucnosib3yrT 3KCTPaKT.

AnvksoTHble YacTu (0.02 cm3) pacTBOPOB CpaBHEHNS, aHa/IM3pyemoli Npobbl M KOHTPOIBHOrO OMbITa NoC-
neposartesibHO BBOAAT B ATA. M3mMepsatoT BeNMUNHY curHana abcopbunm cenenHa. 1ns kaxgoro pactsopa gena-
10T 2—3 n3MepeHus. Yepes kaxable 5—8 Nnpo6 aHann3npyoT 04MH U3 pacTBOPOB cpaBHeHus. Mepuognyecku, no
ncteyeHun ot 2 4,0 3 4 paboTsl, CTekNa atoMmmsaropa 1 rpadutoBble KOHTaKTbl STA NPOTUPAIOT BaTOM, CMOYEHHO
cnupTtom. Mocne YICTKM NPOBOAAT 06XUT rpachMToBON TPYOKM.

18.5.1.6 O6paboTka pe3ynbTaToB aHamM3a

MaccoByto fonto ceneHa X. %. BblUACASAOT Mo opmye

X-KhF, (31)

roe K — koadhdhmumeHT nepecyeTa, pasHblii: 1 KO 3(npu cooTHOLWEHUM 06beMOB a3 1:2) nnm 2-10 3(npu cooT-
HOLIeHWn 06bemoB has 1:1);
h — 3HauyeHne abcopbuum ceneHa B pacTBOpe aHaIM3NpPyeMOii Npo6bl, MM;
F — rpagyvpoBOYHbIii chakTop, paBHbIi

(32

rge N — Ko/iM4ecTBo pacTBOPOB CPaBHEHUS.
C, — KOHLUEeHTpauus ceneHa B/-m pacTBOpe CpaBHEHUS, MKI/CM3;
H, — 3HayeHune abcopbuun ceneHa B/-M pacTBOpe CPaBHEHWS, MM.

MaccoByto 0110 cefieHa B aHanusnpyemoii npo6e X B NpoLeHTax MOXHO Takxe onpefennTb no rpagympo-
BOYHOMY rpadpmky. Ha ocu abeumce oTknaabiBaloT MaccoBble 011 CefleHa B pacTBOpax CPaBHEHUS, YMHOXEH-
Hble Ha 1-10-3 (Mpu cooTHoweHun a3 1:2) uam Ha 2-10-3 (Npu cooTHoweHnn ga3 1:1). Ha ocu opanHaT —
cpefHeapudmeTMyecKne 3Ha4eHNs BbICOT COOTBETCTBYHOLLMX MM NKOB abcopbuuu.

3a pesynbTart aHanusa npuHUMaloT cpefHeapudMmeTuyeckoe sHaveHve AByX napannesnbHblX onpegerne-
HWIA NpY yCNoBUK, YTO @a6COMIOTHAA Pa3HOCTb MEXAY HAMW B YCIOBUSIX MOBTOPSIEMOCTM He NPeBbILLaeT 3HaYeHui
(npuw poBepuTensHol BepoATHOCTM P =0.95) npegena noBTOPAEMOCTY I. NPYBEeAEHHbIX B Tabnuue 24.

Ecnu pacxoxgeHve mexay pesynbratamu napannenbHblX onpejeneHnii npesbliliaeT 3HaueHve npegena
NOBTOPSAEMOCTY, BbINO/THAIOT NpoLeAypbl, 3N0XeHHbIe B cTaHAapTe [2] (noanyHkT 5.2.2.1).

18.5.1.7 KOHTPONb TOYHOCTU pe3ynbTaTos aHasimsa

KOHTPONb TOYHOCTM pe3ybTaTtoB aHasiM3a — B COOTBETCTBUM C 3.14.

18.5.1.8 OchopmMneHne pesyibTaToB aHamsa

PesynbTaThl aHann3a 0hopMASOT B COOTBETCTBUM C 3.15, 3HaYEHMS NOrpeLlHOCTM pe3ynbTaToB aHanusa J1
npuBefeHbl B Tabnuue 24.

18.5.2 OnpegeneHuve Tennypa

18.5.2.1 TpeboBaHUS K MOTPELIHOCTY aHasIM3a

MorpelwHOCTb pe3ynbTaToB aHa/IM3a MacCcoBOM A0NM TeNnypa, 3HaYeHWs NpeaenoB NOBTOPSEMOCTU 1 BOC-
npovn3BOAMMOCTY ANA [OBEPUTENbHON BEPOSTHOCTH P = 0.95 10MKHbI COOTBETCTBOBATL NPUBELEHHbIM B Tab-
nvue 26.
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Tabnuuya 26
B npoueHTax

Avana3soH MorpewHocTb Mpepen
MaccoBoii Jonu Tennypa pe3ynbTaToB aHanusa
i) nostopsemMocTu r (n*2) BocnpoussogumocTn R
Ot 0.00001 po 0.00002 Bkntouy. 0.00001 0.00001 0.00002
Cs. 0.00002 » 0.00005 » 0.00002 0.00002 0.00003
» 0.00005 » 0.00020 » 0.00004 0.00004 0.00005

18.5.2.2 CpepcTBa “3MepeHwuit, BcnoMmorarte/ibHble yCTPONCTBa, MaTepuasibl, pacTBopbI

Mpu BbINONHEHUN aHaIM3a NPUMEHSIOT cneaytoLLmne cpescTBa N3MEPEHWIA, BCnoOMoraTte ibHble yCTPOoCTBa:

- cnekTpohoTOMETP aTOMHO-a6COPOLIMOHHbIN, MoAenb 503 cnpmbl MBPKUH-3bMep nnu Apyroi thpmMbl C
VCTOYHVKOM U3/TyYEHUs Ha TeNnyp;

- aToMU3aTop ANeKTpoTeEpMUYECcKnii Mapkn HGA-76 nnu Apyroi aHanornyHbIi;

- BeCbl NabopaTopHble crneunanbHoro knacca TodHocTn no FOCT 24104;

- cTakaHbl H-1—100 TXC no NOCT 25336;

- KON6bl MepHble 2—50—2.2—100—2 no NOCT 1770;

- nuneTkn 5—2—1—2. 5—2—1—5no FOCT 29227,

- npobupku M-2—10-0.2 XC no FOCT 1770;

- MUKpogo3aTop (MukponuneTka) BMectumocTbto oT 0.01 o 0.02 cm3;

- yunuHapsl 1—10.1—50 no FOCT 1770;

- CTEK/10 YacoBoe.

Mpwv BbINO/THEHUN aHaA/IM3a MPUMEHSAIOT CrieAyoLWwune MaTepuasibl, PacTBOpPbI:

- aproH ra3oo6pasHblii Bbiclero copta no FOCT 10157,

- BO34yX, CXaTblil nog fasnexHvem ot 2 10540 6-1050Ma (o1 2 go 6 krc/cm2);

- TeNyp BbICOKOW YMCTOThI Mapku T-Al no [27];

- KMcnoTy a3oTHyto no FOCT 4461. pasbasnexHyto 1:1;

- KUCNoTy consaxyto no FOCT 3118;

-Tonyon no FOCT 5789;

- cnmpT aTunosbIvi no FOCT 18300;

- Bogopoaa nepokeug no FOCT 10929. cTabuUNn3MpoBaHHbIii NPOAYKT;

- Tpuankunb6eHsunnammoHuii xnopug (TABAX). akcTpareHT — pacTBOpP MOJISPHO KOHUeHTpauuu
0.05 monb/gM3TABAX B TONYyOnE.

18.5.2.3 MeTog aHanunsa

Onpepgenexune Tennypa NpoBOAAT aTOMHO-a6COP6OLMOHHLIM METOAOM C 3N1EKTPOTEPMUYECKAM aTOMM3aTO-
pom (3TA) no AnviHe BONHbI 214.3 HM NOC/Ne pacTBOPEHUS HaBECKN MefW B COMIAHON KMCO0Te C NepoKCMAOM
BOJ0OPOJa M 3KCTPaKLMOHHOIO KOHLLEHTPUPOBaHus Tennypa pactsopom 0.05 mons/am3TpuankunbeHsniamMmmo-
HWI1 XxNopuaa B TONyosie U3 aHann3MpyemMoro pacTBopa, cofepxallero ot 3 40 6 Monb/AM3CONAHON KUCNOTbI 1
50 r/cma mean.

18.5.2.4 MoaroToBka K NpoBeAeHnto aHanm3a

MpuroToBneHve sKkcTpareHTa

Mpn nNpuroToBNeHNW pacTBopa TpUanKUN6eH3nNaMMOHWUA  XJopuaa MOMAAPHON  KOHLEeHTpaumu
0.05 monb/gmM3B TONIyoNne B CyXyt eMKOCTb 06beMOM He MeHee 1am3nepeHocAT 42 cm3TexHuveckoro TABAX
1 960 cm3TON1yoNna, 06MbIBas UM MepHbIA cTakaH (uunmHap) ns-nog TABAX.

MpurotoBneHne pacTBOPOB CPaBHEHUSA

PacTteop A: HaBecky mMeTasnmueckoro tennypa maccoin 0.0100 r nomeLlaloT B cTakaH 1 pacTBopsioT B
o6beme oT 5 0 10 cM3 a30THOM KUCNOTbI, pa3baBneHHol 1:1, HarpeBas A0 NOHOTO Pa3fOXEHUSI HABECKM.
B mMepHyo konby BmecTuMocTbio 100 cM3 HanueatT 50 cM3 CONSHOW KUCMOTbI, NEPEUBAKOT OXNaXAEHHbIN
pacTBOp 13 cTakaHa, 06MbIBas ero BOAOW, NA0BOAAT BOAON A0 METKM.

1cm3pacTteopa A cogepxut 0,1Mr Tennypa.

PacTtBop B: 1.0 cM3pacTBopa A nomMeLLalT B MEPHYIO KONBY BMECTUMOCTbLIO 50 cM31 OBOAAT A0 METKU
CO/IAIHOW KUCNOTOW, pa3baBneHHoi 1:1.

1cm3pacTteBopa b cogepxuT 2 MKr Tennypa.
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PacTtBop B: 2.5 cmlpacTBopa b nomewiaT B MepHY K016y BMecTuMocTbio 100 cM3um OBOAAT 4,0 METKU
CO/ISIHOW KNUCNOTOM, pa36asneHHol 1:1.

1 cm3pacTteopa B cogepxut 0,05 MKr Tennypa.

MpuroToBneHNe pacTBOPOB CPaBHEHUS /1 aTOMHO-ab6COPOLIMOHHOI0 aHann3a (He MeHee Tpex): B TpK Mep-
Hble Npo6upkn BMectTumocTbio 10 cm3 kaxpas nomewatoT 1. 2 u 4 cm3 pacteopa B. npunusatoT no 0.4 cm3
3KCTpakTa noboi 13 Npob (NPUroToBNeHHO no 18.4.2.5), LOBOAAT CONMAHON KUCNOTON, pa3baBneHHol 1:1. no
o6bemMa 4 cm3u f06aBNAT 2 CM33KcTpareHTa. AKcTparupyrT 15 MuH.

OkcTpakTbl cogepxart 0,025; 0.05 n 0.1 mkr/cm3Tennypa.

MpuUroToBNEHNE CUHTETUYECKON CMecH A1 MPOBEPKN NPaBUILHOCTN METOAMKM U NPaBUbHOCTU PaboThbl
npubopa: 5 cm3pacTBopa b nomeLlaloT B MEPHYIO KONGY BMECTUMOCTbI0 50 cM3 1 AOBOAAT [0 METKV BOLOW.
MorpellHOCTb BBEAEHUS TeNnypa — He 6onee 2%.

1cm3cmecu cogepxut (0.200 + 0.004) mkr Tennypa.

MogroToska n3mepuTenbLHOro npuéopa

BkntoueHune 1 HacTpoliky npnéopa n 3TA NpoBOAAT B COOTBETCTBUM C MHCTPYKLME MO aKcnayaTauum.

MposepsloT NpasuIbLHOCTL paboTbl NpMbopa, NCNosb3ys CMECh, MPUTOTOB/IEHHYIO, K&K ONUCAHO BbILLE.

Mcnonb3yoT aHanuTuyeckyo NMHuio 214,3 HM. wenb 0.2 Hv 1 pexxium paboTbl STA. NprBeAeHHbIV B Tabu-
ue 27.

MwukponuneTkoli BMecTMocTbio 0.02 cm3BBOAAT B OTA pacTBOp 3KCTpareHTa B TO/1y0s1e Y BApbMPOBaHEM
Temneparypbl pasznoxeHus ot 800 °C go 1000 °C gobursaroTcs TOro, HTo6bl a6COPOLMOHHBIN cUrHan pacteopa 6bi
He 60nblue, YeM Npu 06XKMre KIOBETbI. DTy OnepaLyio BbIMOMHAT 415 KaXKA0M rpadinutoBoi Tpy6KK.

Ta6nunuya 27

CTanum TepMmuyeckoii 06paboTkm npob Temneparypa. “C Bpewmsi, ¢
Cyuwka 150 10
Pa3noxeHue 800— 1000 8
ATomuszauma 2500 5—7
MpumevyaHune — MNpu paboTe c aHaNOTMYHbIM NPUOOPOM APYroil Mapku yCnoBUs NpoBefeHns aHannsa

KOPPEKTUPYIOT, UCXOAS U3 06ecnedyeHnss MakCMmManbHOro aHaIMTMYeckoro curHana Teanypa npu aHannse o4HOMo U3
pPacTBOPOB CpaBHEHUS.

18.5.2.5 BblInosHeHe aHanunsa

Hasecky o6pasua meau maccoii 0,5000 r noMeLatoT B cTakaH BMecTUMOCTbI0 100 cm3, nuneTkoii fo6asns-
10T 4,2 CM3CONAHOM KNCMOTbI, HAKPbIBAKT YaCOBbLIM CTEK/IOM M 406aBNAIOT 3 cM3 pacTBopa nepokcuga Bogopo-
fa. insa yckopeHus peakuum cmech B36anTbiBatoT 3—5 pas. [ocne npekpatleHuns peakuum (BblaeneHune ny3sbipb-
KOB) MO ncTeyeHun ot 540 8 MnH f06aBNAIOT eLle 4 cM3nepokcuaa Bogopoga, B3d6anteisatoT 3—5 pas. MNocne
pacTBOPEHNss HABECKM MeAW CTakaH CTaBAT Ha MUTY, PacTBOP AOBOAAT A0 KAMNEHUSA U MO UCTEYEHUN OT 2 4,0 3 MUH
nocsie pasfnioxeHus n3bbiTka Nnepokcuaa Bofoposa CTakaH CHUMAIOT C NANUTbI, OXax4aloT U JOBOAAT 06beM [0
100 cm3BoAOIA.

B npo6upky BMecTMMocTbio 10 cM3BHOCAT 2 cM33KCTpareHTa u 2 cm3 pacteopa npobbl 415 0Xugaembix
MaccoBbIX fonei Tennypa ot MO-* % a0 2 H0"1% (cooTHOLLEHME 06BEMOB OpraHMYecKoii U BOAHOM ha3 npu
3ToM — 1:1) nnu 4 cm3pacTBopa Npo6bl AN OXKMAAEMbIX MACCOBbIX Aofel Tennypa meHee M O '4% (cooTHoLle-
Hue ha3 — 1:2). SkcTparupytoT 15 MvH. Pasbl He AenST, 419 aHanm3a UCNo/b3yT IKCTPaKT.

ANVKBOTHbIE YaCTV PaCTBOPOB CPaBHEHUS, MPO6 1 pacTBOpa KOHTPOSILHOrO onbiTa 06bemom 0.02 cm3noc-
neposarenbHO BBOAAT B ATA. V3mepstoT BennunHy curHana abecopbumm Tennypa. 4ns Kaxaoro pacteopa gena-
10T 2—3 u3MepeHus curHana. Yepes kaxable 5—8 npob aHann3npyoT OAVH U3 pacTBOPOB cpaBHeHus. CTekna
3TA no ncteyeHun oT 2 0 3 4 NPOTMPAIOT BATON, CMOYEHHOIN CNINPTOM, a 3aTEM HACYX0 X/10N4aTo6yMaxHO
TKaHbl0. B kOHLe paboTbl rpachuToBble KOHTaKTbl STA NPOTMPAIOT BATON, CMOYEHHO CMPTOM.

18 5.2.6 O6paboTka pe3ynbTaToB aHa/mM3a

Maccosyto fonw tennypa X, %. BbIYMCASIOT No popmye

X =KhF, (33)

roe K — koadhmumneHT nepecyeTa, paBHblii: 1-10-3 (Npy cooTHOLWEHUN 06beMOB a3 1:2) nnmn 2 10 3(npu cooT-
HOLIeHVn 06bemMoB has 1:1);
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h — 3HaueHune abcopbuun Tennypa B pacTBOpe aHanM3npyemoi npobbl, MM;
F — rpagyvpoBOYHbIi thakTop, paBHbIl

F*l

"M * (34)

rae n— Ko/M4ecTBO PacTBOPOB CPABHEHUSA:
C, — KoHUeHTpauus Tennypa B hm pactsope cpasHeHUs, MKI/cm3,;
H, — 3HaueHve abcopbumm Tennypa B/-M pacTBOPe CPaBHEHNSA, MM.

MaccoByto 4o/t Tennypa B Npobe X B NpoLeHTax MOXHO Takxe HaiTu no rpasyMpoBoYHOMY rpadivky, Ha
ocu abeumce KOToporo OTK1aAbIBalOT MaccoBble A0IM Te/lypa B pacTBopax CpaBHEHNS, yMHOXeHHble Ha 2 103
(npwv cooTHoweHunn chas 1:1) unm Ha 1.0 '3(npu cooTHOWeHNK has 1:2), a Ha ocu opanHaT — cpedHeapudmeTu-
Yeckue 3HaYeHUst BbICOT COOTBETCTBYHOLLMX VM NKOB abcopbuuu.

3a pesynbTaT aHanusa npuHUMaloT cpefHeapuMmeTuyeckoe 3HaveHve AByxX napasnnesbHblX onpegerne-
HWA NpY YCNOoBUK, YTO a6COMIOTHAsA Pa3HOCTb MEXAY HAMW B YC/IOBUSIX MOBTOPSIEMOCTMN He NpeBbIlLaeT 3HaYeHui
(npv poBepuTENbHO BepossiTHOCTU P =0.95) npesena NoBTOPSEMOCTM I, NPUBEAEHHBIX B Tabnuue 26.

Ecnu pacxoxgeHve mexay pesynbTatamMmv napaanenbHbix onpeAeneHunii npesbilaeT 3HaueHne npegena
NMOBTOPSAEMOCTU, BbINOHAIOT NPOLeAypbl, U3N0XEHHbIe B cTaHAapTe [2] (nognyHkT 5.2.2.1).

18.5.2.7 KOHTPO/Ib TOYHOCTU pe3ybTaTtoB aHan3a

KOHTpONb TOYHOCTY pe3ynbTaToB aHan3a NpoBoaaT B COOTBETCTBUM C 3.14.

18.5.2.8 OhopmneHne pe3ynbTaTtoB aHann3a

PesynbTaThl aHann3a 0hopMasioT B COOTBETCTBUM C 3.15, 3HaYEHMS NOrpeLlHOCTM pe3ynbTaToB aHanusa J1
npueefeHbl B Tabnuue 26.

18.6 OnpepgeneHne MaccoBOW 40NN BUCMYTa, 0/10Ba 1 cepebpa

18.6.1 TpeboBaHMA K NOrpewHOCTN aHanusa

MorpeLHoCTb pe3yNbTaToB aHanM3a MaccoBoOli A0/ BUCMYTa, 0/10Ba 1 cepebpa, 3HaYeHus npesenos
NOBTOPSAEMOCTY 1 BOCNPOV3BOANMOCTY A5 AOBEPUTEbHOW BepoAaTHOCTU P = 0.95 f0/KHbI COOTBETCTBOBATH
npvBefeHHbIM B Tabnmue 28.

Tabnunuya 28
B npoueHTax

MorpewHocTs Mpeaen
HaumeHoBaHue AvanasoH pesynbTaTtos

anemeHTa MaccoBbIX foNei anemeHTa aHanusa i [ noBTOpsieMocTn BOCNpPOM3-
r(n=2> Bogumoctn R
OT 0.000010 a0 0.000020 BK/tOY. 0.000007 0.000008 0.000012

Bucmyt Ce. 0.00002 » 0.00005 » 0.00001 0,00001 0.00002

» 0.00005 » 0.00010 » 0.00002 0.00002 0.00003

» 0.00010 » 0.00050 » 0.00004 0.00005 0.00006

OT1 0.00001 go 0.00002 Bkntou. 0.00001 0,00001 0,00002

Onoso » 0.00002 » 0.00005 » 0.00002 0.00001 0.00003

» 0.00005 » 0.00010 = 0.00002 0.00002 0.00004

» 0.00010 » 0.00050 = 0.00004 0.00007 0.00007

Ot 0.00020 ao 0.00050 Bkntou. 0.00008 0.00010 0.00013

Cepebpo » 0.00050 » 0.00100 = 0.00012 0.00014 0.00020

» 0.0010 » 0.0030 » 0.0002 0.0002 0.0004

18.6.2 CpepacTtBa U3MepeHuii, BcrnomoraTesbHble ycTpolicTBa, MaTtepuasbl, pacTBOpbI

Mpu BbINOMHEHUY aHaIM3a NPUMEHSIOT cneaytoLne cpescTBa M3MepPEHWiA, BcnoMoraTte bHble yCTpoicTBa:

- CNeKTpohOTOMETP aTOMHO-a6COPOLMOHHBIV hpMbl «XnUTaum» ¢ aTOMU3aTOPOM 3/1IEKTPOTEPMUYECKUM NN
dhmpmbl MepknH-3nbmep. Mogens 403. unm Apyroi hpmbl € ICTOYHUKAMM U3/TyHYEeHUsI HAa BUCMYT, 0/TI0BO, cepeob-
po:

-annapar Ana nepemeLluBaHna Xnagkoctu tuna ABB-4r1,

- BECbl labopaTopHble cneyunasnbHoro knacca TouHocTn no FOCT 24104;
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- npo6upkm MN-2—100—0.2 XC no FOCT 1770;

- BOPOHKM gienutenbHble B-1— 1000 no FOCT 25336;

- koN6bl MepHble 2—50—2. 2—100—2.1—500—2. 2—1000—2 no MOCT 1770;

- nunetkn 1—2—1—1,1—2—1—2, 2—2—2—5.2—2—2—10.2—2—2—25, 2—2—2—50.4—2—1—1,
4—2—1—2.5—2—2—2no FOCT 29227,

- cTakaHbl B-1—100 TC no FOCT 25336,

- MUKpogo3aTop (MUkponuneTka) BMecTumMocTbio 0T 0,01 o 0.02 cm3.

Mpwv BbINONIHEHWUM aHa/IM3a MPUMEHSIOT criedyoLne MmaTepuasbl, pacTBOpbI:

- Bymary MHAVKaTOPHYI0 YHUBepCcabHyto no [14];

- KMCNOTY a30THY 0c060W unctoTbl no FOCT 11125, pa3baBneHHyto 1:1;

- KUC/NOTY CEPHYH 0c060i unctoTbl NOFOCT 14262. pasbaBneHHyto 1:1 n 1:17;

- KUCNOTY COMSAHY 0c060i unctoTbl no FOCT 14261, pa3basneHHyto 1:5,1:10.1:100;

- ammunak BogHblin no FOCT 3760. pasbasneHHblii 1:1;

- cepebpo no FOCT 6836;

*onoso mapkn 01 no OCT 860;

- BUCMYT Mapkun BuOOno NOCT 10928;

-CcnupT 3TuNoBbIi no FOCT 18300;

-Tonyon no FOCT 5789;

-auetunneH no FOCT 5457;

-aproH nolfOCT 10157;

- KaTMoHuT KY-2-8 no FOCT 20298:

- Tpnankmn6eHsonammonuin  xnopug (TABAX), 1.3 Monb/gm3, pacTBOp MOMSAPHON KOHLEHTpaumm
0.26 monb/gM3B TONyone;

- BoZy aucTunnmposaHHyto no FOCT 6709. AeNOHN3MPOBaHHYI0, NOyYeHHYI0 MPonycKkaHuem Yepes NOHO-
06MEHHYI0 KOMIOHKY C KaTVOHUTOM, Hanpumep KY-2-8;

- CpeAacTBa MoKLLMe CMHTeTMYeckne nopoLukoobpasHsie no FOCT 25644.

18.6.3 MeTopa aHanusa

MeTog BKYaeT KUCIOTHOE pasfoXeHne HaBeckv Npobbl, IKCTPaKLUMOHHOE BblAe/IeHNEe BUCMYTa, 0/10Ba,
cepebpa pactBopom TABAX B Tonyosne nnocnegytoiiee atToMHo-abCcop6LMOHHOE onpeaeneHe MaccoBO 40K
BMCMYTa, 0/10Ba, cepebpa B opraHnyeckoli dpase. ATomm3auns npob npv onpegeneHn MaccoBoii 40NN BUCMyTa
1 0/10Ba OCYLLLECTBASETCA B 3/IEKTPOTEPMUYECKOM aTtoMm3aTtope (STA), npu onpegeneHun MaccoBoi foNu ce-
pebpa — B N1ameHn aLeTUIeH-BO3ayX.

18.6.4 MoaroToBKa K BbINO/THEHUIO aHan3a

18.6.4.1 MpuroTtoBnexune pacteopa TABAX MonsipHOM KOHUeHTpauumn 0.26 monb/gm3B Tonyone

TABAX (1,3 monb/gm3) pa36aBastoT TOy0/10M B COOTHOLEHUN 1:4. noMeLaloT B ie/IMTENbHYI0 BOPOHKY U
[ABaX/bl MPOMbIBAIOT B TeYeHue oT 4 40 5 MVH paBHbIM 06 beMOM ammuaka, pasbasneHHoro 1:1. OTcTavsaoT A0
NOJIHOrO pa3geneHns pakymii. 3atem NpombIBakOT BOAOW, COMAHOMN KMCNOTOM, pasbaBeHHol 1:5. n agBaxabl
CO/IsIHOl KUCNoTol, pasbasneHHoli 1:100. MNpoBepsAT KUCNOTHOCTL BOAHO hasbl. pH pacTBopa f0/MKEH BbITh
paBeH oT 140 2. MNpu pH 60/bLIe 2 NOBTOPSIOT MPOMbIBKY COMIAHON KMCNOTOM, pa3baBneHHol 1:5, 3aTem consiHoi
KMCnoToi, pas6asneHHoi 1:100.

18.6.4.2 MNpuroToBneHNe pacTBOPOB M3BECTHOM KOHLIEHTpaLum

MpuroToBneHve pacTeopa BUCMYyTa MaccoBoi KoHueHTpauum 0.1 mr/cm3

HaBecky MeTasiimyeckoro BucmyTa maccoii 0,1000 r noMeLLaroT B CTakaH BMECTUMOCTbI0 100 cm3 pacTBo-
pstoT B 10 cmM3a30THOl KncnoTel, pasbaBneHHon 1:1, BeinapmBaloT ¢ 5 cM3CcepHOi KUCOThI A0 6e/biX Napos,
oxnaxaatT, NoMeLlalT B MepHYI0 kon1by BMecTuMocTbio 1000 cM3 v JOBOAAT A0 METKA CEPHON KUCMOTOM,
pasbaBneHHoi 1:17.

MpuroToBneHe pacTBopa 0/10Ba MaccoBOi KoHueHTpauum 0,1 mr/cm3

Hasecky meTannmuyeckoro onosa maccoii 0.1000 r nomeLLatoT B cTakaH BMecTumocTbio 100 cm3, pacTBops-
10T B 20 CM3COMAHOI KNCNOTbI NPY HarpeBaHW Ha necyaHoli 6aHe, He LOBOAS 4,0 KUMEHUS, OX/TaXaaloT, nome-
LalT B MEPHYIO KONGY BMecTUMOCTbio 1000 cM31 LOBOAAT A0 METKM BOAONA.

MpuroToBneHne pacteopa cepebpa MaccoBoi KoHLeHTpauun 0.1 mr/cm3

HaBecky meTasnimyeckoro cepebpa Maccoli 0,1000 r nomelLalT B cTakaH BMeCTUMOCTbO 100 cM3 pacTBo-
pstoT B 10 cM3a30THOl K1cnoTel, pa3baBneHHol 1:1, nomeLiatoT B MEPHYHO Ko16y BMecTuMocTbio 1000 cM3u
[0BOAAT O METKN BOAOWA.

18.6.4.3 MNpurotoBneHne paboumx pacTBOPOB U3BECTHOW KOHLLEHTpaLum

MpurotoBnexHne paboynx pacTBOPOB BUCMYyTa 1 0110Ba
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B mepHyto Konby BMmecTumocTbio 500 cM3BHOCAT No 5 cm3 pacTBOpPOB BMUCMYTa U 0/10Ba W AOBOAAT A0
METKW COMITHOW KMCNOTO, pa3basneHHoi 1:10. 3aTem nuneTkoi oTémpatoT 50 cM3pacTeBopa, MOMeLLaT B NPO-
61pKy BMecTUMOCTbo 100 cM3 (UK B AeNNTENbHYI0 BOPOHKY) M NPOBOAAT 3KCTPAKLMIO paBHbIM 06eMOM pacTBo-
pa TABAX B TeyeHne 30 MUH Ha annapare g1 nepemeLLmBaHns XUAKOCTH.

1 cm3 aKkcTpakTa cogepXuT no 1 MKr BucmyTa 1 0/108a.

B MepHble Konbbl BMECTUMOCTLIO 25 cm3kaxgasa BHocaT no 0,50; 1.25; 2.50; 5.00; 12.50 cm3akcTpakTa n
[0oBOAAT A0 MeTkM pacTtBopoMm TABAX. Paboune pacTtsopbl cogepxart no 0.02; 0.05; 0.10; 0.20; 0,50 mkr/cm3
BVICMYTa ¥ 0/10Ba.

MpurotoBneHune pabounx pacTBopoB cepebpa

B mepHyto konby BMecTMocTbio 500 cm3BHOCAT 50 cm3 pacTBopa cepebpa M3BECTHON KOHLEHTpaLmmn n
[OBOASAT 0 METKM COMSAHOM KNCOTOM, pazbasneHHoit 1:10. MNMuneTkoii oTémnpatoT 50 cM3pacTeopa, noMeLLaioT B
npo6upky BMecTUMOCTbio 100 cM3 (v B eNUTENbHYI0 BOPOHKY) U MPOBOAAT 3KCTPaKLMIO PpaBHbIM 06bEMOM
pactBopa TABAX BTeueHne 30 MVH Ha annapare A1 nepemMeLlBaHNs XUAKOCTU. [oNyYeHHBbI 3KCTpakT coaep-
XunT 10 mkr/cm3cepebpa.

B MmepHble k0n6bl BMecTuMOCThbio 50 cM3kaxxaas BHocAT 0.50:1,25; 2.50; 5.00; 10.00:15,00 cm33akcTpakTa
1 A0BOAAT A0 MeTku pacTBopom TABAX. Paboune pacteopsl cogepxart 0,10:0.25; 0.50; 1,00; 2.00; 3,00 mkr/cm3
cepebpa.

Pabouue pacTBOpbl yCTONUMBbLI B TEHEHNE YETbIPEX AHEN.

18.6.4.4 NocTpoeHue rpagyvpoBOYHbIX rpadvkoB

[na nocTpoeHns rpafyMpoBOYHbIX rpadmkoB n3MepsoT abcopbunio paboumx pacTBOPOB B Havae u B
KOHLe (bOTOMOTPMPOBaHMA NapTUM NPO6, 1 NO yCPeAHEHHBIM 3HAYEHUSAM BENNYMH abCcopbLMmn N COOTBETCTBYIO-
LLIMM MM MaCCOBbIM KOHLEHTPaLMAM CTPOAT rpafyrpoBOUHbIe rpatvkun B NPAMOYTOJ/IbHbIX KOOpAUHAaTaXx.

doToMEeTpMpOBaHUNE KaXKA0ro pacTBopa NpoBOAAT HE MeHee 1By X pas.

18.6.4.5 MNMoparotoBka NpMbopoB K aHaNN3y

YcnoBuvsa npoBefeHns aHam3a v nogrotToBuTeNbHbIe PaboTbl, HEO6X0AMMbIE AN MPUBELEHMNS CNEeKTPodo-
TOMETPOB B paboyee COCTOSAHNE. — B COOTBETCTBUM C HCTPYKLMAMM N0 aKCnayaTauum npuéopa.

CTagum n ycnoBus npoLiecca aToMmmusauum npobbl B rpachntoBoi KloBeTe npuBeAeHbl B Tabnuue 29.

Ta6nuuya 29 — TemnepaTtypHblii pexuM AN 3N1eKTPOTEPMUYECKOTO aToMu3aTopa

HauanbHas KoHeuHas

Snevemt Craans Temnepartypa. *C Temnepatypa. *C Bpews, ¢
CyLuka 50 120 30
O30nBHUE 120 400 10

Bucmyt O30nBHMB 400 550 20
ATOMU3auUA 1800 1800 7
OuuncTka, NpoAyBKa KIoOBETbI 2400 2400 10
CyLuka 25 100 10
Cyuwika 100 120 10
O3soneHne 120 400 10

OnoBo O3soneHune 400 400 10
ATOoMuM3auns 2700 2700 7
OuuncTka, NpoayBKa KIOBETbI 2800 2800 3

18.6.5 BbinonHeHune aHanusa

18.6.5.1 HaBecky npobbl maccoii 1.0000 r nomeLatoT B cTakaH BMecTMMOCTb0 100 cM3u pacTBOpSOT Npu
HarpesaHuv B 15 cm3a30THOI kncnoThbl, pas3basneHHon 1:1. ynapusatoT 4,0 BaXHbIX conei. MpunusatoTt 7 cm3
CepHOW KUCNOTbI, pa3baBneHHol 1:1, u ynapuBaloT 40 NOSAB/IEHUS NapOB CePHON KNCNOTbl. OCTaTOK OXNaxaatoT
1 pacTBOPAIOT NpW HarpeBaHun B 10 cM3 consHol KMCnoTel, pasbasnerHol 1:100. nepeHOCAT B MEPHYI0 KOnby
BMECTUMOCTbI0 50 cM3 06MbIBalOT CTakaH 0T 540 7 cM3CONAHOM KNCIOThI, pas6asneHHoi 1:100. n npucoeanHs-
10T K pacTBOpY B MepHoii konbe. MuneTkoli fo6asnsAT 2 cm3pacTtsopa TABAX 1 NpOBOAAT 3KCTPaKLUUIO B Teve-
Hve 30 MVH Ha annaparte 15 nepeMelunBaHns. MNocae NOSIHOro PacC/oeHNss OpraHnyeckyto hasy NnogHUMAlT B
y3Kyt0 YacTb KO/16bl fo6aBneHnem 20 cM3 CONSAHOM KNCNOTbI, padbaBneHHoi 1:100.

18.6.5.2 Mpwu onpefeneHn MaccoBOM KOHLLEHTpaLMK cepebpa Kanuisp onyckatoT B KO0y C 3KCTPaKTOM 1
npoBogAT hoTomeTpuposaHue no 18.6.4.5. Kannnnsap n pacnbiiMTenbHy0 CUCTEMY NOC/E KaXkaoro )oTomeTpu-
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poBaHus npombiBatoT pactBopoM TABAX B TeueHne 10— 15c. B koHLe hoTOMETpMpOBaHUS NapTum npo6 kanuin-
NAP 1 pacnblINTENbHYI0 CUCTEMY NPOMbIBAIOT 06beMOM OT 8 0 10 cM33TUNOBOrO cnvpTa.

18.6.5.3 MwukponuneTkoii nepeHocsT 0.02 cm3aHannM3npyemoro pacteopa BUCMYTa UK 0N10Ba B ABaX/bI
060X0KEHHYI0 rpachTOBYHO KIOBETY U hOoTOMETprpYHoT no 18.6.4.5.

Mocne 8— 10 n3mepeHuii OCyLLLECTBAAIOT OnepaLimio 06Xura 1 NpoAyBKN KIOBETbI.

18 6.5.4 OHOBPEMEHHO C NMPOBEeAEHNEM aHaIM3a NPOBOASAT KOHTPO/IbHbIN ONbIT 415 BHECEHUS B Pe3y/ib-
TaT aHasiM3a nonpasku, yunTbiBaKOLLLEN MACCOBYIO J0/T0 ONpefensaeMblX 3/IEMEHTOB B peakTBax 1 maTepuanax.
MonpaBsKy BbIYNCAAIOT Kak cpeAHeapntMeTnHeckoe 3Ha4eHne Tpex napanesnbHblX onpegeneHunii.

18.6.6 O6paboTka pe3ynbTaToB aHanM3a

18.6.6.1 MaccoByto f0/110 BUCMYTa, 0/10Ba 1 cepebpa X. %, BbIUMCAAT No hopmyne

X=£ " . (35)
T 104

roe C — maccoBasi KOHLEeHTpauus aneMeHTa, HaigeHHas no rpagympoBoyYHOMY rpadvky, MKr/cm3;
C< — maccoBas KOHLeHTpaLusa anemMeHTa B pacTBope KOHTPOSIbHOrO OnbITa, MKF/CM3
V — 06beM hoTOMETPYPYEMOrO IKCTPaKTa, CM3;
T — macca HaBecku npobel, T.

18 6.6.2 3a pe3ynbTaT aHaM3a NPMHUMALOT cpefHeapumeTmyeckoe 3HaueHue AByX napannenbHbiX on-
pefeneHvii Npu ycnosmu, YTo abCcosloTHasA BEIMYMHA Pa3HOCT MeXAY HAMK B YCNOBUSIX MOBTOPSAEMOCTH He
npeBbILLaeT 3HAYEHWIA (Npy foBepuTenbHOW BepoaTHocTM P - 0.95) npegena noBTOPSEMOCTU I, TPUBEAEHHBIX B
Tabnuue 28.

Ecnu pacxoxgeHve mexay pesynbTatamv napaanenbHbiX onpeAeseHunii npesbillaeT 3HaueHne npegena
NOBTOPSEMOCTU, BbINOIHAKT NpoLeaypbl, U3NTOXEHHbIE B cTaHAapTe [2] (noanyHkT 5.2.2.1).

18.6.7 KOHTPO/Nb TOYHOCTU pe3yNbTaToB aHannsa

KOHTpPONb TOYHOCTM pe3yibTaToB aHaM3a — B COOTBETCTBUM C 3.14.

18.6.8 OchopmneHune pesynbTaToB aHanmsa

PesynbTaThl aHann3a ohopMIAIT B COOTBETCTBUM C 3.15. 3HaUeHNsA NOrpeLHoCcT pesynbTaTos aHasmsa J1
npueeaeHsl B Tabnuue 28.

19 MeTopg cnekTpasbHOro aHaausa nNo OKCUAHbLIM CTaHZapTHbIM ob6pasuam
Cc hoTO3NeKTpuYeckoli perncrtpaunei cnektpa

19.1 O6nacTb NpUMeEHeHus

B HacTosWwem pasfesie yCTaHOB/EHO OnpejesieHne MaccoBoli O NpuMeceli B MeAu B AnanasoHax,
npuBeAeHHbIX B Tabnuue 30. METOAOM CEeKTPasIbHOro aHanm3a no oKCMAHbIM obpasLam ¢ hoTo3NeKTPUUYECKOI
pervcTpaumen cnekTpa.

Onpenensiemsii [yianasoH MaccoBbIX OnpepensemMbii [vanasoH MaccoBbIX
31eMeHT [Jonein anemeHTa 3/IEMEHT [Joreii aneveHTa
MbILLbSAK 0.0001 — 0.100 Xpom 0.0005 — 0.10
CypbMa 0.0003 — 0.100 KpeMHuii 0.00030 —0.0100
CsuHel|, 0.0001 — 0.100 XKeneso 0.0003 — 0.100
Onoso 0.0001 — 0.10 Cepebpo 0.0003 — 0.0100
BuicmyT 0.00003 — 0.010 docdop 0.0010 — 0.100
LiyHk 0.0003 — 0.0100 Kagmwii 0.00003 — 0.0010
MarHuii 0.0002 — 0.0100 KobanbT 0.00003 — 0.0010
MapraHet, 0.00003 — 0.0100 CeneH 0.00003 — 0.00100
Hukenb 0,0002 — 0.100 Tennyp 0.00005 — 0.0010

73



FOCT 31382— 2009

19.2 Tpe6oBaHUs K MOrPELIHOCTY aHanmsa

MorpeLHoCTb pe3yNbTaToB aHaIn3a MacCoBbIX A0/l onpeaensieMbiX 3/1eMEHTOB, 3HAMEHUS! NPELEeNoB
NOBTOPSIEMOCTY 1 BOCNPOM3BOAMMOCTY N9 lOBEPUTE/IbHO BeposaTHOCTY P = 0.95 A0/KHbI COOTBETCTBOBATb
npvBeAeHHbIM B Tabnuue 31.

MorpewHocTb Mpepen
Onpepense- AvanasoH pesynbtatos
Mblii anemMeHT MaccoBblX fo/eil anemeHTa aHanusa t [ noBTopsemMocTu BOCMpPOU3-
r(n*2> Bogumoctn R
Ot 0.00010 go 0.00030 BkHOY. 0.00006 0.00007 0.00008
Cs. 0.0003 » 0,0010 = 0.0001 0.0001 0.0002
MblLbSK ¥ 0.0010 » 0.0030 =1 0.0003 0.0003 0.0007
¥ 0.0030 » 0.0100 = 0.0008 0.0006 0.0012
a 0.010 a 0.030 | 0.003 0.003 0.007
» 0.030 a 0.100 a 0.015 0.010 0.025
OT 0.00030 go 0.00100 Bkntou. 0.00015 0.00014 0.00020
Cs. 0.0010 » 0.0030 ] 0.0004 0.0003 0.0005
CypbmMma A 0.003 a 0.010 A 0.001 0.001 0.002
a 0.010 a 0.030 A 0.004 0.003 0.005
a 0.030 a 0.100 A 0.008 0.007 0.012
OT 0.00010 go 0.00030 BK/tOU. 0.00006 0,00006 0.00008
Cs. 0.00030 A 0.00100 = 0.00015 0.00011 0.00021
a 0.0010 a 0.0030 = 0.0004 0.0003 0.0005
CsuHel, a 0.0030 a 0.0100 = 0.0014 0.0010 0.0020
a 0.010 a 0.030 A 0.004 0.003 0.006
¥ 0.030 s 0.100 a 0.014 0.011 0.020
O1 0.00003 pgo 0,00010 Bkntou. 0,00002 0,00002 0.00003
Cs. 0.00010 A 0.00030 = 0.00005 0.00003 0.00007
BucmyT » 0.0003 a 0.0010 El 0.0002 0.0002 0.0003
» 0.0010 a 0.0030 a 0.0006 0,0006 0.0008
A 0.003 a 0.010 El 0.001 0.001 0.002
OT 0.00010 go 0.00030 Bk/HOY. 0.00007 0.00008 0.00010
Cs. 0.0003 s 0.0010 A 0.0002 0.0002 0.0003
OnoBso a 0.0010 a 0.0030 a 0.0007 0.0005 0.0009
a 0.0030 a 0.0100 a 0.0018 0.0018 0.0025
s 0.010 a 0.030 a 0.006 0.006 0.008
a 0.03 a 0.10 a 0.01 0.01 0.02
OT 0.0003 0 °UON° wmm s 0.0002 0.0002 0.0003
LinHK Cs. 0.0010 a 0.0030 = 0.0006 0.0005 0.0008
a 0.0030 a 0.0100 A 0.0018 0.0020 0.0025
OT1 0.00030 po 0.00060 BkntOY. 0.00013 0.00012 0.00018
KpemHuii Cs. 0.00060 @ 0.00100 = 0.00019 0.00019 0.00027
a 0.0010 a 0.0030 a 0.0004 0.0004 0.0006
a 0.0030 a 0.0100 a 0.0014 0.0010 0.0020
Ot 0.0002 po 0.0005 Bkntou. 0.0002 0.0002 0.0003
Cs. 0.0005 a 0.0010 = 0.0004 0.0004 0.0005
a 0.0010 a 0.0030 = 0.0006 0,0006 0.0009
Hvkenb a 0.0030 s 0.0100 = 0.0018 0.0020 0.0024
a 0.010 a 0.030 A 0.003 0.003 0.004
A 0.030 a 0.100 a 0.018 0.020 0.025
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Onpepgense*
MbIiA 3/1EMEHT

[manasoH
MaccoBbIX Aoneli aneMeHTa

Ot 0.00010 go 0.00030 BKktOUY.
MarHwuii Cs. 0.0003 B 0.0010 »

* 0.0010 » 0.0030 »

B 0.0030 » 0.0100 »

Ot 0.00003 pgo 0.00010 Bk/toY.
Cs. 0.00010 » 0.00030 »

MapraHely, * 0.0003 B 0.0010 »
» 0.0010 » 0.0030 *
B 0.0030 B 0.0100 »

Ot 0.0005 po 0.0010 BKAtOY.
Cs. 0.0010 B 0.0030 »

Xpom * 0.003 B 0.010 »
* 0.010 * 0.030 »
B 0.03 B 0.10 »

Ot 0.0003 go 0.0010 BKAHOY.
Cepebpo CB.0.0010 » 0.0030 »
¥ 0.0030 » 0.0100 ¥

OT 0.00003 po 0.00005 Bktou.
Kagmuii Cs. 0.00005 » 0.00010 B

* 0.00010 B 0.00030 »

» 0.0003 » 0.0010 »

Ot 0.0010 go 0,0030 Bkntouy.

doccop

Tennyp

Ko6anbT

XXeneso

CeneH

B

.0.003

0.010
0.030

B 0.010
B 0.030
B 0.100

B
»

»

0.00005 po 0.00010 Bk/tOY.

0.0003

. 0.00010 » 0.00030

» 0.0010

»
B

0.00003 g0 0.00010 BKNtOM.

0.0003

0.0003

. 0.0006

0.0010
0.0030
0.010
0.030

. 0.00010 B 0.00030
» 0.0010

B
B

[0 0.0006 BkntouY.

» 0.0010
B 0.0030
B8 0.0100
B 0.030
B 0.100

»

»

»

»

»

0.00003 po 0.00010
» 0,00030
» 0.00100

. 0.00010
0.00030

BK/HOM.

»

»

MorpeluHocTb
pe3ynbTartos
aHa/wmsza t &

0.00007
0.0002
0.0006
0.0014

0.00002
0.00006
0.0002
0.0006
0.0018

0.0002
0.0008
0.002
0.008
0.02

0.0002
0.0008
0.0014

0.00002
0.00003
0.00008
0.0001

0.0008
0.002
0.006
0.014

0.00004
0.00006
0.0001

0.00002
0.00005
0.0001

0.0004
0.0004
0.0008
0.0010
0,004
0.018

0.00002
0.00006
0.00018

NnoBTOPAEMOCTU

r {m2>

0.00008
0.0002
0.0007
0.0018

0.00002
0.00007
0.0002
0.0006
0.0017

0.0003
0.0008
0.002
0.008
0.02

0.0002
0.0008
0.0015

0.00002
0.00003
0.00008
0.0001

0.0008
0.002
0.007
0.010

0.00004
0.00007
0.0001

0.00002
0.00005
0.0001

0.0003
0,0005
0.0008
0.0010
0.003
0.015

0.00002
0.00006
0.00015
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B npoueHTax

BOCMPOWU3-
BogumocTu R

0.00008
0.0003
0.0009
0.0020

0.00003
0.00008
0.0003
0.0009
0.0025

0.0003
0.0010
0.003
0.010
0.03

0.0003
0.0010
0.0020

0.00003
0.00004
0.00010
0.0002

0.0010
0.003
0.008
0.020

0.00005
0.00008
0.0002

0.00003
0.00007
0.0002

0.0005
0.0006
0.0010
0.0015
0.005
0.025

0.00003
0.00008
0.00025

19.3 CpefacTBa M3MepeHuii, BCnomMoraTesibHble yCTpoiicTBa, MaTepuassl, pacTBopsl
Mpv BbINOSIHEHUM aHaNM3a NPUMEHSIIOT CrieAyloLLMe CPeACcTBa U3MEPeHUii, BCnomoraTe ibHble YCTPOCTBa:

- CNeKTPOMETP AN PaKLMOHHBIA TNa MPC-8;
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- UICTOYHWMK NOCTOSIHHOTO TOKa ANS NMTaHus ayrv, obecneymsatolmii HanpshxeHue ot 200 go 400 B n cuny
Toka o 10 A;

- YCTPOICTBO A/151 BbICOKOYACTOTHOrO NOKUTraHUs Ayr NOCTOSIHHOTO TOKa OT reHepartopa 110601 cuctTembl
(Nc-39, 4r. ury;

- npecc rmgpasnuyeckuid, obecneumsatowmin yeunme ot 1 go 10 MMa;

- npecc-copmy 13 nernpoBaHHol ctanu (Hanpumep XBI). nyaHCOH AnaMeTpoMm oT 4 4,0 6 MM. BbICOTOM OT
50 go 80 mwm;

- neyb MydenbHY0 C TEPMOPEryIATOPOM, NO3BOJIAOLLYI0 NOyYaTh U MOAAEPXKMBATL TEMNEpaTypy He
Hxe 800 BC;

- Yawku nnatuHosble No FOCT 6563 unu hapdoposble no FTOCT 9147. unu kBapuesble no FTOCT 19908
BblNapuTe/NbHbIE A1 PACTBOPEHMS 1 BbiNapmBaHus Npob (419 pacTBOPEHUS MOXXHO NMPUMEHSTh Takke Konbbl uim
CTakaHbl N3 TepMuyecku cTolikoro ctekna no FOCT 25336);

- 3/1eKTpoAbl-NnoAcTaBku rpadToBble 13 yrns Mapku OCY. Tun — KpucTanMyeckuii; Mapku, Hanpumep
3Y3-M nnn 3Y3-M no NOCT 17022. agnameTpom oT 6 o 10 mm. [115 nomeLLeHns 6pUKETOB UM OKUCTIEHHBIX B
Kucnopope TabneTok Ha 3NeKTPoAax-noAcTaBKkax BbICBEPINBAIOT YIy61eHnsa AnameTpom 6 MM v riy6uHoli ot
15 po0 2 mm (pUcyHok 3);

a —s pacrosioXeHVie 3N1eKTPOAOB 1 GprKeTa A0 KCMOHMPOBaHUS: 6 — CbeMka B aHOf-
HOM pexume: a — CbeMka B KaTO[HOM pexume
1 — rpadhMToBasi NOACTaBKa; 2 — OpYKeT: 3 — NOACTaBHOW 3nexkTpos; 4 — pacnnas

PucyHok 3 — PacnosioxeHne 3aneKkTpoAoB 1 6pukeToB

- aNeKTpoabl M3 Mean mapku MOO (Mnm Apyrnx Mapok ¢ MaccoBol flonein meam He MeHee 99,97 %) unu us
yrns mapkn OCU (C-2, C-3) B BuAe NpyTKOB AramMeTpoM oT 6 0 7 MM. 3aTOYEHHbIe Ha Nonycdepy nim yceyeH-
HbIA KOHYC C nnowaakoli gnameTpom ot 1.5 80 1.7 Mwm;

- npMcnoco6aeHve ANS 3aTOYUKM YIObHbLIX MM MeLHbIX 3N1eKTPOA0B, HanpuMep ctaHok mogenw Kri-35;

- Kamepy K1McnopoaHyto ansa okucneHns CO n npoo;

- 6asIIoH C KNCI0POAOM, CHABXEHHbIN pefyKTOpoM;

- LWKad cyWwnbHbI nabopaTopHbIi;

- 9/1eKTPONANTKY N 6aHI0 NecyaHylio;

- Becbl nabopaTopHble cneunanbHOro knacca ToyHocT no FOCT 24104:

- CTYMKy araToBy0 WM U3 OpraHnyeckoro cTekna (f4onyckaeTcs Ucrnosb3oBaHne CTynok haptoposbIX No
FOCT 9147);

- 61okcbl no FOCT 25336 AN XxpaHeHUs 6pUKETOB U OKCUAHBIX TAbNeToK;

- NMMHUETDI 4151 3aXBaTbiBaHNA Tab1eTOK U1 6PUKETOB;

- KOMNayky CTEKNAHHbIE UK NIAaCTMACCOBbIE /151 3aLUTbl OT MbI/IN 3aTOYEHHbIX 3/IEKTPOLO0B;

- MarHuT Tina MBM-63;

- ceKkyHgomep no [28).

Mpwv BbINO/THEHUN aHAIM3a MPUMEHSAIOT CrieAyoLwune MaTepuasibl, PacTBOPbI:

- BaTy rurpockonun4yeckyto no FOCT 5556;
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- CTaHJapTHble 06pasLbl cocTaBa Meay UK oKCuaa Mean Um CUHTeTUYecKne CMecy;

- KMCMOTY @30THYI 0c060W unctoTbl no FOCT 11125 nnn kncnoTy as3oTHyto no TOCT 4461 (neperHaHHyto),
pasbasneHHyto 1.1 nam 1:10;

- cnupT aTunoBbIi no FOCT 18300. Pacxog cnvpTa Ha ogHo onpegeneHne — 10T,

- BoAy auctunnamposaHHyto no FOCT 6709.

19.4 MeTop aHanusa

MeTog, 0CHOBaH Ha U3MePEHNN MHTEHCUBHOCTY CNEKTPasbHbIX IMHUIA onpeAensieMbIX 3/IeMEeHTOB B aHau-
31MpyemMomM obpasLie.

Mpo6bl noAsepraloT npefsapuTelbHOMY OKUC/IEHUIO M/1aB/IEHNEM Ha KaTofe Ayru NMoCTOSAHHOro Toka B
aTmocdpepe kucnopoga. Jlonyckaetca npespatieHne npob B OKCMAbI PACTBOPEHNEM VX B @30THOW KucnoTe, yna-
pvBaHMeM 1 NpoKaMBaHNeM.

OkucneHHbI 06paseL, noMeLLaoT Ha rpadnToBY0 NOACTABKY U MEXAY HAM U NOACTaBHbIM 3/1EKTPOLOM 13
yncTon meamn (v yrns) Bo3byxaaloT Ayry MOCTOSIHHOIO TOKa € nocrefytoLwein hoTo31eKTpUuYeckoin pernctpaum-
eil cnektpa. MeTop faeT BO3MOXHOCTL NPOBOANTL aHaNN3 obpasua B /1060M BUAE.

19.5MoArotosBKa K BbINONHEHWNIO aHannsa

19.5.1 NMoparoTtoBka Nnpmbopa Kk n3MepeHunto

MoaroToBKy Npubopa K BbIMOMHEHWIO U3MEPEHWIA NPOBOAST B COOTBETCTBUM C TpEe6OBaHUSIMI AeiCTBYOLL el
WHCTPYKLMK MO 3KCMyaTaumm CrekTpomeTpa.

CnekTpomeTp rpafyvpyroT npu co3gaHnm meTtoga c ucrnosns3osaHmem CO cocTaBa Mefun 1 CTPOAT 3aBUCU-
MOCTb MHTEHCMBHOCTU aHaNNTUYECKON NIMHUM OT MacCcOBOW f0NM A8 K&XA0ro onpeaensemMoro anemeHTa. Mpu
fanbHeliwen paboTe BbINOTHAIOT KOPPEKTUPOBKY rPaAypOBOYHbIX XapakTePUCTUK B COOTBETCTBUM C UHCTPYKLW-
eli No aKcnayarauum cnekTpomeTpa.

19.5.2 Mpo6y 1 cTaHAapTHbI 06pasel, B Buae Tabnetkn maccoli (0,50 +0.05) r. srameTpom 6 MM U1 BbICOTOl
He 6onee 2 MM M3roTOBAAT Ha N06OM MeTanopexyliem o060pyAoBaHNN UK BPYUHYIO M3 N06bIX KYCKOB
NpPOU3BO/IbHOW hOPMbI.

Mpo6bl 1 CO HEO6XO0AMMOI MacChl MOTYT GbITb OTpe3aHbl (0TMU/IEHbI) OT CTEPXHEN UK CNPeCcCoBaHbI 13
CTPYXKn. CTPYXKy npeABapuTesibHO OTMarHnymMBaloT. 3atem cTpyxky n CO B Buge TabneTok ounLatoT oT no-
BEPXHOCTHbIX 3arpsi3HEHWIi TpaB/IeHNEM B a30THOI kncnote, pasbasneHHon 1:10. CTpyxky ntabnetkm CO npo-
MbIBAIOT B AUCTUIMPOBAHHO BoAe, cnvpTe 1 cylart. MNpu npeccoBaHnn TabNeToK U3 CTPYXKWN MaTpuLy 1 nyaH-
COH TLLaTeIbHO O4YULLAIOT OT OCTATKOB paHee NpeccoBaHHOV NPo6bI (MPOMbIBAOT BOAOV M NPOTVUPAIOT CIUPTOM).
[OTOBAT He MeHee ABYyX TabneTok Npob n CO Kaxaoro coctasa.

19.5.3 MpoBogAT okucneHne CO u Npo6 B KUCNIOPOAHOI KaMepe (NpefBapuTesnbHO BCe AeTann KUCcnoposa-
HOM kamepbl 1 rpaduToBbIE NOACTaBKY AN NPo6 1 CO ounLLaT OT OKCMA0B Meaw). MOBOPOTHBIA CTONMK yKpen-
NA0T B HXXHEM 3/1eKTpoAoAepxartesie kamepbl. Bo nsbexaHve B3avMHOr0 3arpsisHeHns ob6pasuos Ha rpacuto-
Bble MOACTaBKMN MOBOPOTHOIO CTO/IMKA NOMeLLaloT TabeTkn 04HOro cocTasa.

B BepxHem fepxartene yKpenastoT NOACTABHON 3N1eKTPoA U3 Meaun Wan yrns auameTpom oT 6 o 7 M,
pabounii KOHeL, KOTOPOro 3aTOYEH Ha YCeUEHHbI KOHYC C Yr0M Npy BepLumnHe 45s 1 nnowaakoii gnaMmeTpom ot
15 pgo 1.7 MM. MeXanekTpoaHblii NPOMEXYTOK ycTaHaBnuBakT oT 1.5 10 2 MM. TabsieTka CyXuT KaTogoM yru
NMOCTOAHHOTO TOKa, Npu cunie Toka 6 A. Bo3fyx U3 Kamepbl BbITECHAIOT, NPOMNYCKas CxaTblii KNCNOPOA yepes
Kkamepy B TeyeHue 30 c. [Mpu okMcneHny TabneTok AasreHne Kucaopoaa B kamepe noaaepX unsaroT HECKObKO
BbllLe aTmoctepHoro. TabneTka nog feiictemem agyru B Tedenune ot 20 40 30 ¢ pacnnaBnseTcsa u npespallaeTcs
B Kan/to pacnsiaBfieHHbIX OKCUMAOB. TOK BbIKOYAKOT Y MOABOAAT K MOACTABHOMY 3/1eKTPOAy CneaytoLlyto Tab-
neTky.

19.5.4 insa n3mepeHns oKCUAHbIX 06pasLoB OT cpefHei Npobbl 0TOMpatT ABE HaBecku Maccoli ot 5,0
f40o 10.0 r. HaBecku nomelatoT B BbinaputesibHble yallku. MNpunnsatoT paszbasneHHyo 1.1 a3oTHYO KUCNOTY
13 pacyeta 10 cmM3Ha 11 Meaun, pacTBOPSIOT NPW HarpeBaHUM W BbINapyUBaKT A0 CYXUX COMEN. 3aTem yallku
nomeLLarT B MydesnbHYI0 neys 1 npokanmsatoT npu Temnepatype (400 + 50) eC B TevyeHne 30 MUH 4,0 npekpatle-
HWA BbleNleHns OKCMA0B asoTa. [MonyyeHHbI NOPOLOK pacTupatoT B aratoBoi (unv gpyroi) ctynke. CTynky
1 NecTUK NpefsapuTenbHO NPOTUPADT CNUPTOM. MNMOPOLLIKOM HaMOMHAT KpaTepbl YroNbHbIX 31EKTPOA0B UK
npeccytoT B TabneTkn (He meHee 2). Macca HaBecku Npo6bl n CO gomkHa 6biTb oguHakoBoii oT (0.30 + 0,05) go
(0.60 +£0.05) r.

19.5.5 MpurotosfieHne CUHTETUYECKUX CMeceii NpvBeaeHO B MpunoxeHun A.

19.6 BbinonHeHne aHanusa

19.6.1 TopueBylo YacTb 3/1€KTPOAOB A4/19 YAaNeHUss NOBEPXHOCTHbIX 3arpsA3HEHU NpoKanvMBeatoT B gyre

NOCTOSIHHOTO TOKa MPu BeIMumHe Toka oT 6 A0 10 A B TeueHue 20 C. BKNOYas 3/1EKTPO/-NOACTABKY B KauecTee
aHofa ayru.
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MoAroToBneHHbIe K u3MepeHuio Npo6sl 1 CO NomeLLalT Ha NpoKaeHHble rpacuToBble NOACTaBKN. B kave-
CTBe NOACTABHOrO 3/1eKTPOAa NPUMEHSAIOT yran Mmapkv OCY nnmn mefHble cTepxxHU. dopmMa 1 pasmep 3/1eKTpPoL0B
1 UX PacnosioXeHne BO BpeMS 3KCNO3nLMM NpUBELEHbI HA PUCYHKe 3.

19.6.2 ns onpefeneHns MaccoBoii A0M MbiLbsKa, CypbMbl, CBUHLA, 0/10Ba, BUCMYTa, LUMHKa, dhocdopa,
KagmMusa, ceneHa v Tennypa rpacduToBy0 MOACTaBKY C MOMELLEHHOW Ha Hee mpoboi unm CO nMcnonb3ylT B
KayecTBe aHoga ayru. Mpu BKIOYEHMM TOKa A0 pacnnasneHmsa obpasua gyra saropaeTcsa Mexay noacTaBHbIM
3M1EKTPOOM Y NMOACTABKOM, U NOC/e pacniaB/eHns aHoAHOe NATHO Ay nepexoauTt Ha obpasoBasLuniics pac-
nnaB OKCMA0B. Hayasno 3Kkcno3numm oTCHUTBLIBAIOT NOC/e Nepexofa aHoAHOTO NATHA Ayry Ha obpasel. B TeueHne
BCEro BPEMEHM 3KCMO3UL MM HEOHX0AMMO KOPPEKTUPOBATL NEPBOHAYA/ILHO YCTAHOB/IEHHbIN yrOBO MPOMEXY-
TOK MO YBEIMYEHHOMY N306PaXEHNI0 Iyrn Ha 3KpaHe cpeaHeli NMMH3bl 0OCBETUTE/TbHOWM CUCTEMbI UK C UCMOSIb30-
BaHVeM crneuuanbHoli KOPOTKOOKYCHOM NPOEKLMOHHOM NTNH3bI.

Perncrpauuio cnekTpos NpoBOAAT Npu WnpuHe wenv 0,035 Mm. paspsagHoOM NpoMexyTke 3 MM. CuUle Toka
ayrn ot 6 o 10 A. BpemeHu akcnosuumm ot 20 go 40 c.

19.6.3 lanee onpefensaioT MaccoBble A0 KoGanbTa, MarHns, MapraHua, HUKens, Xxpoma, KpemMHus, xe-
nesau cepebpa.

Perncrtpauuio cnekTpoB NpoBOAAT NpY paspsLHOM NPOMEXyTke 3 MM C NPUMEHEHMEM AYTU NOCTOSAHHOIO
UM NepemMeHHoro Toka cusoi oT 5 40 8 A Ha nepsom 3aTane 1 oT 840 10 A Ha BTOPOM, BPEMS 3KCNO3ULuu — OT
30 a0 60 c B abCOMOTHOM UM OTHOCUTENIBHOM pexunmMax.

Hauano akcno3nunm oTCUNTLIBAIOT NOC/E Nepexoia KatoAHOro NATHa Ayru Ha pacniasB/ieHHYH0 YacTb KO-
posibka.

YcnoBus CbeMKM CNEKTPOrpaMMbl — B COOTBETCTBUM C UHCTPYKLMEN NO 3KChlyaTauum cnekTpoMeTpa.

19.6.4 B cniyyasix, Korga ycnoBus CbeMK/ CNeKTPoB OTINYAKOTCA OT peKOMeHAYyeMbIX, criefyeT npeasapu-
TeNbHO NoA06paTh ONTUMaSIbHbIE MHTEPBA/bI ONTUYECKUX NIOTHOCTEN IMHUIA B COOTBETCTBUU C MHCTPYKLMEN K
npuéopy.

[NuvHbl BOMH aHANUTUYECKWX NTMHWUIA ANS AUNGIPAKLUOHHOTO cnektpometpa M®C-8 npuBegeHbl B Tab-
niue 32.

[onyckaeTcsa npuMeHeHWe ApYruxX aHaIMTUYECKUX IMHUIA NPU YCOBUW, YTO OHM 06ecneynBaioT MeTPOsIO-
rmyeckune xapakTepucTUK/ pesyibTaToB aHa/IM3a, NpuBefeHHbIX B HACTOSLLLEM MeToe.

Tab6nwnuya32

Onpepgensemblii [lvHa BOMHbI aHa/IMTUHECKO Onpepgensemblii [nvHa NonHbI aHasIMTUYECKol
3N1eMeHT HAW, UM 3n1emMeHT TVHAW, UM
BucmyTt 306,772 Onoso 286,332
XXeneso 302,197 CsuHel, 283.307
Kagmuii 214,441 CeneH 203.980
Kob6anbT 345,351 Cepebpo 338.289
KpeMHuii 251.611 Cypbma 231.147
MarHuii 277,983 Tennyp 238.325
Mapranel, 279.480 ®occhop 253.561
MbllWbAK 234.984 Xpom 357.868
Hwukenb 341,477 LinHK 334,502

19.7 O6paboTka pe3ynbTaToB aHanmsa

19.7.1 O6paboTKy pe3ynbTaToB aHaM3a NPOBOAUT KOMMNLIOTEP MO 3aJaHHOI NporpaMmMe 1 npeacTasnseT
UX B BUAe MaccoBbIX Aoeli onpeaensembix 31eMeHTOB.

19.7.2 3a pe3ynbTart aHasm3a NpMHMMaloT cpefHeapudMeTnyeckoe 3HaueHne AByx napasnsiesibHbIx onpe-
ZAenexnii Npyu ycnoBmK, 4To abCoMIOTHAs Pa3HOCTb MeXAy HUMMW B YCI0BUSX MOBTOPSEMOCTMW NPU OBEPUTE/LHO
BeposaTHOCTM P =0.95 He npeBbiLLaeT 3HaYeHWIA Npeaenia NOBTOPSAEMOCTH I. NpUBEAEHHbIX B Tabnuue 31.

Ecnu pacxoxgeHve mexay pesynbTataMmu napasanesbHbiX onpeAeneHunii npesbillaeT 3HaveHne npegena
NOBTOPSEMOCTY, BbINOHAKT NpoLeAypbl, U3N0XeHHbIE B cTaHAapTe [2] (noAnyHKT 5.2.2.1).
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19.8 KOHTPONb TOYHOCTUN pe3ynbTaToB aHanm3a

KOHTPO/b TOYHOCTM pe3yNbTaToB aHasiM3a — B COOTBETCTBUM C 3.14.

19.9 OchopmneHne pe3ynbTaToB aHanmsa

PesynbTaTbl aHann3a ohopMA[I0T B COOTBETCTBUM € 3.15. 3HAYeHNs NOrpeLUHOCTN pe3yibTaToB aHanm3a [
npueegeHsl B Tabnuue 31.

20 MeToAd 3MUCCMOHHO-CNEKTPanbHOro aHanusa ¢ poTo31eKTPUYECKOA
peructpauueii cnektpa

20.1 O6nacTb NpUMMeEHeHUA

B HacToALeM pasjgene yCTaHOBNEHO onpefefieHne MaccoBbIx foneli npumeceit B meam mapok MOOK 1
MO0 B AvanasoHax, ykasaHHbIx B Tabnmue 33. aMUCCHOHHO-CNEeKTPalbHbIM METOA0M C (DOTOINIEKTPUUECKON pe-
rucTpauyeri cnekTpa.

Tab6n mnya 33
B npoueHTax

Onpegensiemblii [nanasoH MaccoBbIX Onpepensiembiii [nanasoH MaccoBbIx
3N1EMEHT nonein aneveHTa 3NIEMEHT noneit anemeHTa
BucmyTt 0.000008—0,00100 CsuHel, 0.000005—0.00070
Xeneso 0.00007—0.0030 CeneH 0.00008—0,00200
Kagmuii 0.000030—0.00050 Cepebpo 0.00008—0.00250
Kob6anbT 0.000050—0,00100 Cypbma 0,00007—0.00200
Kpemuunii 0.00009—0,00200 Tennyp 0.00005—0.00100
Mapraned, 0.000010—0.00050 docdop 0.0002-0.00200
MbILLbsK 0.000030—0.00200 Xpom 0.00002—0.00050
Hukenb 0.00007—0.00200 LinHK 0.00005—0.00200

Onoso 0.000020—0.00200

20.2 O6wue TpeboBaHusa

20.2.1 O6uwume TpeboBaHNS K MeTOAY aHanm3a, cpeAcTsam U3MePeHWii, BCMOMOraTe ibHbIM YCTPOcTBaM,
matepuanam 1 Tpe6oBaHnsa 6€30NacHOCTM NPy BbINOTHEHNUW aHanm3a — B COOTBETCTBUM C pasgenamu 3 n 4.

20.2.2 MaccoByto 4,0/110 NpUMeceli onpeaenstoT He MEHEE YeM MO ABYM HaBeckaM Meaw.

20.3 TpeboBaHuA k NOrpeLwWwHOCTM aHanm3a

MorpeLllHOCTb pe3ynbTaToB aHasIM3a MacCcoBbIx Aoelt onpeaensemMblX 31eMeHTOB, 3HaUEHN Npesesos
NOBTOPAEMOCTY 1 BOCMPOV3BOANMOCTY AN AOBEPUTE/bHOW BepoaTHOCTU P =0.95 f0/MKHBI COOTBETCTBOBATL
npusefeHHbIM B Tabnuue 34.

Ta6bnuua 34
B npoueHTax

MorpewHocTs Mpegen
HanmeHoBaHue AvanasoH pesynbTaTos
3fneMeHTa MacCOBbIX AoNell anemeHTa aHanusa t [ nosTopsiemocTtu Bocnpouns-
r (n*2> BoAguMocTM R

OT 0.000008 po 0.000020 BKAtOY. 0.000005 0.000005 0.000006
Cgs. 0,000020 » 0.000060 » 0.000009 0,000010 0.000013

Bucmyt » 0.000060 » 0.000150 » 0.000025 0.000029 0.000031
» 0.00015 » 0.00040 » 0.00004 0.00005 0.00006
» 0.00040 » 0.00100 » 0.00008 0.00007 0.00011
OT 0.00007 p00.00020 BKAIOY. 0.00004 0,00005 0.00006

YXeneso Cgs. 0.00020 » 0.00060 » 0.00010 0.00012 0.00014
> 0.00060 » 0.00100 » 0.00023 0.00030 0.00033
» 0.0010 » 0,0030 » 0.0004 0.0006 0.0007
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MpogomkeHne

HanmeHoBaHue
anemMeHTa

Kagmunii

Ko6anbT

KpeMHuii

MblIWbAK

Hwukenb

Onoso

CauHely

Cepebpo

Cypbma

Cenex

Tennyp

80

Tabnuubl 34

»

. 0,00008 &

. 0.000015»

. 0,00015 »

AvanasoH
MaccoBbIX foNeil anemMeHTa

0.000030 go 0.000090 Bk,
. 0.000090 & 0,000200 »
0.00020 & 0.00050 B

0.000050 go 0.000100 BkAtOY.

. 0.00010 B 0.00030 »

0.00030 » 0.00060 B
0.00060 B 0.00100 B

0,00009 po 0.00025 Bkntou.

. 0.00025 » 0.00070 »

0.00070 » 0.00200 »

0.000030 po 0.000080 BKNtOY.
0.00020 »
B 0.00060 »
B 0.00120 B
B 0.00200 »

0.00020
0.00060
0.00120

0.00007 o 0.00020 Bk/tOY.

. 0.00020 s 0.00060 »

0.00060
0.00100

» 0.00100 »
» 0.00200 »

0.000020 o 0,000050 BkAtOU.

. 0.000050 » 0.000150 B

0.00015 » 0.00040 B
0.00040 » 0.00100 B
0.00100 » 0.00200 B

0.000005 go 0.000015 Bkntou.
0.000040 »

0.000040 » 0.000100
0.00010 » 0.00030 B
0.00030 » 0.00070 B

@

0,00008 go 0.00020 Bktou.

. 0.00020 » 0.00050 »

0.00050 » 0.00150 »
0.00150 » 0.00250 »

0.00007 po 0.00020 BKkNtOu.

. 0.00020 » 0.00060 »

0.00060 » 0.00100 »
0.00100 » 0.00200 »

0.00008 po 0.00020 Bkstou.

. 0.00020 » 0.00050 »

0.00050 » 0.00100 »
0.0010 » 0.0020 »

0.00005 po 0.00015 Bkntou.
0.00040 »

0.00040 » 0.00100 »

MorpewHocTb
pesynbTaTos
aHanusa =[]

0.000015
0.000029
0.00005

0.000021
0.00004
0.00006
0.00007

0.00007
0.00010
0.00022

0.000024
0.00005
0.00006
0.00008
0.00020

0.00005
0.00006
0.00008
0.00014

0.000010
0.000028
0.00006
0.00008
0.00018

0.000003
0.000010
0.000024
0.00004
0.00007

0.00004
0.00010
0.00012
0.00029

0.00005
0.00010
0.00019
0.00022

0.00005
0.00010
0.00019
0.00022

0.00004
0.00006
0.00010

Mpepen

nosTtopsemMocTu
r {m2>

0.000013
0,000025
0.00006

0.000014
0,00003
0.00005
0,00007

0,00007
0.00010
0.00025

0,000020
0.00004
0,00009
0.00010
0.00024

0.00005
0.00008
0,00011
0.00020

0.000013
0,000037
0.00006
0,00008
0.00020

0.000004
0,000010
0.000023
0,00005
0.00008

0.00005
0,00009
0.00013
0.00025

0.00003
0.00008
0,00010
0.00020

0.00003
0,00008
0.00010
0,00020

0,00004
0.00007
0.00011

B npoueHrax

BOCNPOU3-
sBoaumocTn R

0.000019
0.000036
0.00007

0.000026
0.00005
0.00007
0.00010

0.00009
0.00014
0.00029

0.000030
0.00006
0.00010
0.00011
0.00025

0.00007
0.00009
0.00012
0.00021

0.000014
0.000039
0.00007
0.00012
0.00023

0.000005
0.000013
0.000030
0.00006
0.00010

0.00006
0.00012
0.00017
0.00036

0.00007
0.00013
0.00024
0.00029

0.00007
0.00013
0.00024
0.00029

0.00005
0.00008
0.00013
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OKoH4YaHne Tabnuubl 34
B npoueHrax

MorpelHocTb Mpepen
HanmeHosaHne [Jnana3soH pe3ynbTaTtos
anemMeHTa MaccoBbIX Aofei anemeHTa aHammza t [ noBTOpPsSiEMOCTN Bocnpous-
r <nm*2) BogumocTn R
OT 0.00020 f0 0.00060 BK/MHOY. 0.00010 0.00010 0.00014
®occop Cs. 0,00060 * 0.00100 » 0.00012 0.00014 0.00017
» 0.00100 » 0.00200 » 0.00015 0.00020 0.00021
OT 0.000020 g0 0.000060 BKNtOY. 0.000016 0.000020 0.000021
Xpom Cs. 0.00006 » 0.00010 » 0.00004 0.00003 0.00005
» 0,00010 » 0.00030 » 0.00005 0.00007 0.00008
* 0,00030 » 0.00050 » 0.00006 0.00009 0.00010
OT 0.00005 f0 0,00010 BK/HOY. 0.00004 0.00003 0.00005
Cs. 0,00010 » 0.00030 » 0.00006 0.00005 0.00008
LinHk » 0.00030 » 0.00070 > 0.00009 0.00008 0.00013
» 0.00070 » 0.00200 » 0.00015 0.00014 0.00021
OT 0.000010 go 0.000030 BK/tOY. 0.000008 0.000008 0.000010
MapraHxely, Cs. 0,000030 » 0,000090 » 0.000017 0.000015 0.000022
» 0.000090 » 0,000200 » 0.000024 0.000024 0.000034
» 0.00020 » 0.00050 » 0.00003 0.00004 0.00005

20.4 CpepacTBa U3MepeHunii, BCnomoraTeibHble YCTPONCTBa, MaTepuarsbl, pacTBopbl

Mpw BbINONHEHUV aHa/IM3a NPUMEHSIOT cefytoLne CpeAcTBa M3MEPEHWiA, BCrIOMOraTte ibHble yCTpolicTBa:

- cnekTpomeTp AndpakumMoHHbI Tuna MeC-8;

- reHepaTop YI'3-4 unm Apyroit ICTOYHMK NOCTOAHHOTO TOKa C YCTPOCTBOM /151 BbICOKOYACTOTHOTO MOAXM-
raHva gyru, peoctaTtom n amnepmeTpom, o6ecneynBaroLLnm HanpsxeHme ot 200 4o 400 B v cuny Toka fo 12 A;

- aneKTpowKad CyLIWbHbIA NabopaTopHBIii;

- 3/1eKTponeyb CONPOTMB/IEHUS KamepHyYto 1abopaTopHyto ¢ Temnepatypoit Harpesa o 900 rC;

- CTAHOK A7 3aTOYKM rpadMToBbIX 3N1EKTPOLO0B, Hanpumep mogens KM-35 nnv gpyroro tuna;

- npecc-hopMy 13 NermMpoBaHHo ctanu (Hanpumep XBI). nyaHCcoH suamMeTpom oT 4 0 6 MM. BbICOTON OT
50 go 80 mwm;

- T1Bepgomep TL-2 unu npecc, obecneyvnBarLnii nonyyeHme ycunus ot 9.8 go 14.7 kH;

- BeCbl 1abopaTopHble BbICOKOro kiacca TouHocTy no FOCT 24104,

- CEKYHOMepbl MexaHunyeckne no [28]:

- CTYNKy araTtoByto C MECTUKOM W/n yally hapopoByto rnasypoBaHHyo ¢ MeHbIM NECTUKOM;

- Yawm n3 kBapuesoro cteknia no FOCT 19908 nnum vawm chapdoposble no FOCT 9147,

- 3N1eKTPOAbI-NOACTaBKN rpachuToBbIE, ANEKTPOAOAEPKATENN MefHbIe, OXNaX4aeMble BOAOW, B COOTBET-
CTBUU C pUCYHKOM 4. o6ecneunBatoLme TeNI00TBOA A1 NPeAO0TBPaLLEHNA MOMHOTO pacniasa Koposbka npu
cune Toka 10 A;

- YCTaHOBKY /151 NEPErOHKM a30THOW KNCNOTbI;

- YCTaHOBKY AN ABOWHO neperoHky Boabl Tna BC nnu gpyroro tmna;

- ilevioHn3artop Tmna Barnstead E-pure nnu no6oii gpyroii;

- MarHur;

- MIUHLET MeANLIMHCKUIA;

- cTakaHuuku ana B3selumsaHusa no FOCT 25336;

- 6aHKu N1acTMacCoBble C KPbILKaMu:
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f — wryuep ana Bxoaa oxnaxaasLueit Boapl: 2 — LTy-
Lep 4N19 BbIXOfA OXNaxaasLueli Boabl

PucyHok 4 — 3nekTpogoaepxarenu

- 3NeKTPOAbl rpadhMToBbIE U3 CNEKTPasbHbIX yrieit Mapku OCH nnu C-3 B BUAE NPYTKOB (B COOTBETCTBUN C
puUcyHKOM 5) co WTndTo06pa3HOoin 3aTOUKON C N0OLWAAKOW AMaMeTpoM 3 MM.

a — [10 3KCMOHVPOBaHUSA: 6 — MNPV aHOAHON MONAPHOCTU TabneTku:
a — MpyW KaToAHON NONAPHOCTY Tabnetkn
1 — rpadmToBbIA 3NEKTPOA-NoACTaBka: 2 — Tabnetka npobbl Wim
CTaHJapTHOro obpasua: 3 — TpadmToBbI anekTpod. 4 — kanns
pacnnasa

PucyHok 5 — padmMToBble 3neKTposbl

Mpwv BbINOSTHEHUN aHA/IM3a MPUMEHSAIOT CleAyoLne MaTepuasbl, PacTBOpPbI:

- BaTy MeAnLMHCKYI0 rurpockonuyeckyto no FOCT 5556:

- 6ymary maclitabHo-koopAnHaTHyo Mapku MNMH no FOCT 334;

- BOAy AvctunnumposaHHyto no FOCT 6709;

- BOAY AEVNOHU3NPOBAHHYI0, NOyYEHHYHO NPONyCKaHWeM AUCTUNIMPOBAHHON BOAbl Yepe3 NOHOOGMEHHYIO
KOJTIOHKY C KATUOHUTOM (Hanpumep Mapku KY-2-8), nnu sogy 6uancTuNInpoBaHHy1o;

- KATMOHUT Mapkn KY-2-8 no FOCT 20298:

- KNCNOTY @30THYI 0c0601 UncToTbl o FOCT 11125 unm kncnoTy a3oTHyto no FTOCT 4461 (neperHaHHyto B

yCTaHoBKe), pa3baBneHHyt 1:1,2:1;
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- cnupT 3TMnoBbI no FOCT 18300:

- CO cocTtaBa meau.

20.5 MeTop aHanusa

MeToA 0CHOBaH Ha U3MepPeHU UHTEHCVBHOCTEN CNeKTPasbHbIX IMHNUI onpefensieMblX 3/IEMEHTOB CNekKT-
pomeTpom. CrekTp n3nyyeHns Bo3byxaaeTcs Ayroli NOCTOSHHOIO ToKa MeXay NoACTaBHbIM rpacTOBbIM 31EKT-
poaom v TabneTkoli okcuga Meam, NosTyHeHHOW NyTeM pacTBOPeHNs NPobbl B a30THOW KMCNOTe 1 TePMUYECKOro
pa3noxeHnsa o6pa3oBaBLUMXCS CONeN.

20.6 MoAroTtoBKa K BbIMOSTHEHWNIO aHanusa

20.6.1 NoarotoBka npubopa

MogaroToBky Npubopa K BbINMOSHEHWIO N3MepPEHNIi NPOBOAAT B COOTBETCTBUM C Tpe6OBaHWAMN AeiCTBYOLL el
MHCTPYKLMK MO 3KCMyaTaumm cnekTpomeTpa.

CnekTpomeTp rpagyvpytoT npu co3gaHmum meToga c ucnosns3osaHmem CO cocTaBa Mefm U CTPOAT 3aBUCH-
MOCTb UHTEHCMBHOCTV @HAUTNYECKOW IMHWN OT MacCOBOI 40NN ANA K&XKOro onpefenseMoro anementa. Mpu
fanbHeliwei paboTe BbINOSTHAIOT KOPPEKTUPOBKY rPaAYNPOBOYHbIX XapakTEPUCTUK B COOTBETCTBUM C UHCTPYKLW-
eli no akcnayaTauum cnekTpomeTpa.

20.6.2 NpuroToBeHNe CUHTETUYECKNX CMECeli, KOTOpble MOTyT UCNO/Ib30BaThCA B kayectBe CO AN rpa-
OYMPOBKW. NPUBEAEHO B NPUIOXEHUN A.

20.6.3 Mepeg BbINOTHEHMEM U3MEPEHUIA CTYMKY, Npecc-hopMy, Yalln U NMHLET NpoTUparT cnupToM. Pac-
X0f, cnupTa Ha ofHo onpegeneHne — 10 cm3. MNocne cxuraHus Kaxaoin npobbl aNekTpoAoepxaTenn Takke
npoTMpatoT CINPTOM.

OT npo6bl 0T6MpaloT ABe HaBeckyn Maccoi oT 540 10 r. HaBecku noMeLLaoT B BbiNapusaTteibHble Yallu,
NPUINBAIOT a30THYIO KUCOTY, pa3basneHHyto 1:1. n3 pacyeta ot 8 o 10cmM2knMcnoTbl Ha 1 npobsbl, 1 pacTsops-
10T MPY HarpeBaHuu.

MonyyeHHble pacTBOPbLI BbINapMBaloT JOCYXa, Yallu C CyXMMU CONAMU NMOMeLLaoT B NeYb 1 NpoKasvsalT
npu TemnepaTtype (500 + 25) ' C B TedyeHne 30 MVH C MOMEHTA NpeKpaLLeHns BblAeeHnss NapoB okcuaa asoTa.
MonyyeHHbI oKcna Mean pacTupatoT B CTynke. OTGUparoT No Tpy HaBeckn maccoii 0.500 r 0T NOPOLLKOB OKcuaa
MeAw, NOSTyYEHHbIX U3 KaXk0l MCXOAHOW HaBeckn Npobbl, 1 NpeccyloT TabneTkn (NpeasapuTenbHO npecc-hopma
[O0JDKHA ObITb OUMLLEHA N NpoTepTa CNNPTOM).

[onyckaeTcsa n3MeHeHne Macchbl NopoLIKa AN 3rotosseHus Tabnetok ot 0,500 o 1,000 r ¢ Lenbio Aoc-
TUXKEHUS HKHUX FPaHuLL Anana3oHa MaccoBbIX 40/1ei onpeaensiemMblX 3/1EMEHTOB.

O6pasubl AN1a rpajyvpoBk/ B BUAE OKCUAHLIX MOPOLLKOB Takxe NpeccytoT B TabneTkn. Macchl nopoLuka
npu N3roToBNEeHNN TabNeToK ANs rpaflyMpoBKU U ANA U3MEePeHUs MacCoBOW 401N NPUMECH B aHaNn3npyemol
npo6e A0/MKHbI 6bITb OJUHAKOBBIMMU.

MoAaroToBneHHble KaHann3y TabneTkn XpaHaT B 6l0Kcax. M1acTMaccoBbIX UAW MONNITUIEHOBbLIX 6aHKax ¢
3aBUHUYNBAOLLIVMUCS KPbILLKaMU.

20.6.4 NocTpoeHne rpagynpoBOYHbIX FpadMkoB

Lna nocTpoeHns rpafyMpoBOYHbIX rPatUKoB 1 yCTaHOB/IEHWS TPaAyPOBOYHBIX 3aBUCHMOCTER NCNONb3Y-
0T CUHTETMYECKNe CMeCU, MPUroTOB/IEHHbIE COrNacHo npunoxenuto A. unm CO cocTaBa Meay No6oii kaTeropum.
Konnyectso 06pasLoB — He MeHee YeTbIpex, MaccoBble 011 onpefensembix anemeHTos B CO cocTaBa [0MX-
Hbl 0XBaTbIBaTb Npefe bl AnanasoHa N3MepeHnii.

Mo 20.7.1 n 20.7.2 BbINOMHAIT U3MEPEHUs Tpex TabneTok kaxaoro obpasua n okcuga meau (onsa yveta
dhoHa), NPUroTOBNIEHHOIO B COOTBETCTBUM C NpuioxeHneM A. Mo NonyYeHHbIM 3HaYEHUAM UHTEHCUBHOCTEN Crek-
TpasibHbIX IMHUIA 1 COOTBETCTBYIOLLMM UM 3HAYEHUAM MACCOBbIX f0/1E/ 31EMEHTOB CTPOAT rpafynpOBOYHbIE
rpacuku B NpAMOYronbHbIX KOOpAMHATAX, NCNONb3YA ANS KaXKA0V TOUKM cpefHee 3HaueHne U3 ByX U3mMepeHuii
WNHTEHCUBHOCTEV CNeKTPasbHbIX IMHUA.

20.7 BbinosiHeHWe aHanunsa

20.7.1 TabneTkv Npo6 NomelLLaloT Ha rpadMToBbIE 3NEKTPOAbI-MOACTaBKN. TOPLEBYIO YacTb 3/1EKTPOAOB
AN yAaneHns noBepxXHOCTHbIX 3arpsi3HeHWi NpokannBatoT B yre NOCTOAHHOIO Toka B TedeHune 20 ¢ npu cune
TOKa oT 6 40 10 A. Cnosb3ys 3N1eKTPoA-NoACTaBKy B KaueCcTBe aHoAa Ayrn B COOTBETCTBUM C PUCYHKOM 5. [1nA
BEPXHUX 3NEKTPOA0B NPUMEHSIOT rpacutoBble CTepxHN Mapkn OCY nnn npegsapuTesibHO 060XOKEHHbIE CTePX-
HY mapku C-3.

20.7.2 1I3mepeHns NpoBOASAT B iBa 3Tana: NepBblii — Npu aHOAHOI 1 BTOPO — Npu KaToAHOI NONSPHOCTY
TabneTku.

20.7.2.1 Ha nepBom aTane onpeAensoT MaccoBble 40U NIETKONETYUUX NpUMecein: Kagmus, ceneHa, mMbl-
WbAKa. Tennypa, CBuHLUA, BUCMyTa, hocdopa, CypbMbl, LMHKA, 0/10Ba. [NpesapuTesisHO NPOBOAAT 06XUr Tab-
NeTKN. ncnonb3ysa rpadnToBylo NOACTaBKY C NOMELLEeHHOW Ha Hee TabnoOTKON B kayecTBe aHoAa. [na aToro
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CHayasia 3aXuratpT Ayry NoCTOSAHHOIO TOKa MexXAy BepXHUM 3M1eKTPOAO0M U NOACTaBKOM, a noc/ne cnaaBneHns
yacTu TabneTkn aHoAHOe NATHO AYLI NepexoAnT Ha obpa3oBaBsLUMiica pacnias (Koposiek) okcuaoB. Npogomkn-
TeNbHOCTb 06XWra c MOMeHTa nepexoja Ayrv Ha pacnnas — 5c.

Mo OKOHYaHMM 06XKMra HaUNHAKT aHA/IMTUYECKYH 3KCMO3ULMI0 MPOAO/IKMTELHOCTLI0 40 ¢ B aBCOMOTHOM
pexume.

MepBOHaYasIbHO YCTAHOBMEHHbI MEX3NEKTPOAHBI NPOMEXYTOK NEPUOANYECKN KOPPEKTUPYIOT B TeUeHne
BCEeM 3KCMo3nLun No yBeIMYeHHOMY M306paxXeHnto Ayry Ha aKpaHe crnewmasibHoM KOpoTKOGOKYCHO MPOEKLMOH-
HOI cMCTeMbl, NepemeLLas 31eKTpogoAepxaTenm.

PervcTpauuio cnekTpoB NPOBOAST NPY LUMPUHE BXOAHOM wenn 0.035 MM. 0CBeLLeHUI BXOAHOM Lwenu pac-
TPOBbIM KOHAEHCOPOM, pa3psAHOM nNpomMexyTke 30 MM. cusie Toka Ayrv oT 5 40 8 A. BpeMeHu akcnosunuum ot 20
0o 40 c.

20.7.2.2 Ha BTOpoM 3Tane onpefensitoT MaccoBble A0/ TPYAHONETYYMX NPUMECEIA: Xene3a, MapraHua,
HVKens, cepebpa, kobanbTa, KpEMHUSA, XpoMa.

O6pasyloLmiica Ha NepBoOM 3Tane aHannsa Koposiek NOMELLAlT Ha CBeXe3aToueHHyo rpachToByHO Noj-
CTaBKy U NPOBOAAT €ro 06Xur B TedeHne 5c¢. ncnonb3ys rpaduToByto NOACTaBKY B Ka4ecTBe Katoja.

Pervctpauuio cnekTpos NPOBOAAT NPY paspsLHOM NPOMEXYTke 3 MM. CuJle Toka Ayrv oT 540 8 A. BpeMeHu
akcno3suuum ot 20 Ao 30 ¢ B a6COTOTHOM W/IM OTHOCUTESTLHOM peXuMax.

20.7.3 AnA kaxgoli TabneTkv perncTpypyoT nokasaHus BbIXOAHOMO U3MepUTeIbHOro Nprbopa, NponopLmo-
HasbHble MHTEHCMBHOCTY CNEKTPAsIbHON NMHUKN ONpeaensieMoro afieMeHTa nNpuw 4/IMHe BOJHbl, NPUBEAEHHON B
Tabnuue 35.

Tab6nwuya3ils
Om:zg‘;’::ﬁ“blﬁ [vHa BOMHbI, HU On’;i‘ie,\f:fybm [vHa BOMHbI, UM

BucmyTt 306.772 CsuHel, 283.307
Xeneso 302.107 CeneH 203.980
Kagmwnii 214.441 Cepebpo 338.289
Kob6anbT 345.351 Cypbma 231.147
KpemHnii 251.611 Tennyp 238.325
MapraHey, 279.480 doccop 253.561
MbIWwbsK 234.984 Xpom 357.868
Hukenb 341.477 LinHK 334.502
Onoso 286.332

MpumevyaHwnsna

1 [lonyckaeTca NpyMeHeHve Apyrux ycrioBuii NpoBefeHns aHanusa u Apyrux aHaiMTuYecknux NMHuii, obecneyn-
BalOLLMX MOMyYeHNe MeTPOIorMyecknx xapakTepucTuk B COOTBETCTBMN C Tpe6oBaHMSIMU HACTOALWEro MeToga.

2 [lonyckaeTcs onpefefieHne MarHus B aHanmM3upyemoii npobe.

20.8 O6paboTka pe3ynbTaToOB aHanus3a

20.8.1 O6paboTKy pe3ynbTaToB aHanM3a NPOBOAUT KOMMbIOTEP N0 3aAaHHOI Nporpamme v npeacrasnset
UX B BUJE MacCoBbIX fjONei onpeaensiemblX 3/IEMEHTOB.

20.8.2 3a pesynbTart aHanuM3a NnpuHUMaeTca cpefHeapumMeTnyeckoe 3HavyeHne AByx napasnnesbHbix on-
pefeneHvin Npy ycnoBun, 4To abconoTHasA PasHOCTb MeXAy HUMW B YC/TOBUSAX MOBTOPSEMOCTU He NpeBbilaeT
3HaueHwul (Npu goBepuTenbHon BepoaTHoCcTM P = 0.95) npefena noBTOpSAEMOCTY I. NpMBeAEHHbIX B Tabnuue 34.

Ecnu pacxoxgeHve mexay pesynbtatamMmv napaniesbHbiX onpeAeneHunii npesbilaeT 3HaueHne npegena
NOBTOPAEMOCTU, BbIMOMHAIOT NpoLeaypbl, M3N0XeHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

20.9 KOHTPO/Ib TOYHOCTUN pe3y/bTaToB aHanmsa

KOHTpONb TOYHOCTYM pe3y/ibTaToB aHann3a — B COOTBETCTBUM ¢ 3.14.

20.10 OhopmneHne pe3ynbTaToB aHanunsa

PesynbTaThl aHann3a 0QOpM/ISIOT B COOTBETCTBMM C 3.15. 3HaUEeHNS NOrpeLLHOCTH pe3ynbTaToB aHanmsa [
npusefeHsl B Tabnuue 34.
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MpunoxeHnune A
(pekomeHayemoe)

MMpUroToBNEHNE CUHTETUYECKNX cmeceit

CuHTeTNYeckne cMecu npefcTaBnAloT CO60 MOPOLKM OKCMAa MeAun, NonyyeHHble NyTeM PacTBOPEHUS YMCTOW
OCHOBbI B @30THOI KMCnoTe, BBEAEHUS [O3MPYyeMblX [06aBOK pacTBOPOB npumMeceli, nocneayowero BbinapnBaHua u
TepMNYecKoro pasfioeHnsa cmecu HuUTpatoB. CUHTETUYEecCKue Weeil MOryT UCnonb3oBaThCA B KayeCcTBe CTaHfapTHbIX
06pasuos AN rpagynpoBKu.

A.1 CpepacTBa U3MepeHuii, BcnomoraTenbHble yCTPOCcTBa, MaTepuasbl, pacTBopsl

Mpy NPUrOTOBNEHNU CUHTETUYECKUX CMeCeil NPUMEHSIT cnefytolme cpefcTBa U3MepeHuid, BcnomorartenbHblie
ycTpoiicTBa:

- Becbl 1abopaTopHble cneunanbHOro knacca ToyHocTn no FOCT 24104;

- 3/1eKTponeyb KaMepHyo N1060ro Tuna ¢ TepMoperynsaTopoM;

- cTakaHbl B-1—50 TXC. B-1—250 TXC. B-1—2000 TXC no FOCT 25336;

- kon6bl KOHNYeckne KH-2—250—34 TXC no TOCT 25336;

- KON6bl MepHble 2— 100—2. 2—250—2 no NOCT 1770;

- yawwu, cTynkun hapcoposbie no FOCT 9147 unu cTynKy aratoByl Uu SAWMOBYIO;

- nunetkm 1—2—1—5. 1—2—1—10. 1—2—1—25 no FOCT 29227,

- Yawwu keapuesble no FOCT 19908:

- 6opeTky 1—1—2—25—0.1 no FOCT 29251,

- 6aHKM NONM3TUNEHOBbIE, (PTOPONIACTOBbIE C 3aBUHUYNBAIOLWMMUCA KpbilKamy nam 6tokebl no FTOCT 25336.

Mpy NPUroTOBNEHUN CUHTETUYECKUX CMeCeil NPUMEHSIOT cnegylolime matepuanbl, pacTBopbl:

- Xeneso kap6oHWIbHOe 0cobo ynctoe no [19];

BUCMYT Mapkn BuOO no TOCT 10928;
meab Mapkn MOOk no FOCT 859;

0710B0 He Hmxe Mapkn 01 no FOCT 860;
kagmuii mapkn KgO no FTOCT 1467;
Hukenb Mapkm Hly no FOCT 849:
cepebpo no NOCT 6836;

Kob6anbT mapku KOno FOCT 123;

xpom Mapku X99H1 no FOCT 5905;
MapraHel, mapku MpOO no N'OCT 6008:
cBuHel mapku CO no FOCT 3778;
toccpop no FOCT 8655;

MbILWbSK MeTanmyeckuin no [29];
Tennyp ocoboii YyncToTsl No [27]:

ceneH no NOCT 10298:

LMHK Mapku LI0 no FOCT 3640;

cypbmy mapkun CyOO no rOCT 1089:
cBuHel, (1) azoTHokMcAbIN no TOCT 4236. nepekpucTanin3oBaHHblii. unn ceuHey no FOCT 3778:

- HaTpuii KPEMHEKUC/bIE MeTa 9-BOAHbIA (MM TeTpasToOKCUCUNAH):

- kncnoty a3oTHyto no FOCT 4461 (neperHaHHyto B KBapL,eBOM annapare) Uam KWCAoTy a30THY0 0CO60W YNCTOTbI NO
FOCT 11125. pas6asneHHyto 2:1. 1:1. 1:2:

- kncnoty consanyto no FOCT 3118;

- KncnoTy BuHHYyt no FOCT 5817;

- KUCnoTy wasenesyto no FOCT 22180;

- HaTpusa ruapokeug (Hatpus rugpookuck) no FOCT 4328, pacTBOP MaccoBOW KoHUeHTpauun 100 r/gm3;

- cnupT aTunoBbIli no FTOCT 18300;

- cepebpo as3oTHokucnoe no FOCT 1277, pacTBop MaccoBoli KoHueHTpauun 20 rigmM3:

- BOAY AENOHM3UPOBaHHYI0, NMOyYeHHY NponyckaHveM AUCTUAIMpoBaHHoW Bogbl no FOCT 6709 yepe3 MOHO06-
MEHHYI0 KO/TOHKY C KATMOHUTOM WY M06bIM APYTMM CNOCO60M, UK BOAY GMANCTUNNIMPOBAHHYI0. MONYYEHHYIO NEepPeroH-
KOVl B KBapLLeBOM annapare;

- MarHuii no rOCT 804.

A.2 MpuroToBfieHne pacTBOPOB NPUMeCei N3BECTHOM KOHLeHTpaunu

A.2.1 Kaxnayto HaBecky Maccoii 0.6250 1 HUKensi, MapraHua, MarHus, kobanbTa, xenesa, LuHKa, CBUHLA, BUCMYTA,
Kagmus, hocchopa, cepebpa, ceneHa, Tennypa pacTsopsioT B 25 cM3 a30THON KNCNOTbI B OTAE/IbHbIX CTakaHax BMecTu-
MOCTbH 250 cM3 KaxAablii, pacTBOpPbl NEPEBOAAT B MEPHbIE KONGbI BMECTUMOCTbI0 250 CM3 1 A0NMBAKT A0 METKMA a30THOM
KncnoToli, pasbasneHHon 1:1.

1 cM3 Kaxgoro pactsopa CoAepXxuTt 2.5 Mr Kaxaoli 13 BbilleykasaHHbIX Npumeceil.
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A.2.2 HaBecky xpoma maccoii 0.6250 r pacTtBopsatoT B 06beme 0T 20 Ao 30 cM3 CONMAHOW KMCNOTbI Ha KUMsALei
BOASHOM 6aHe. 3aTeM pacTBOp ynapuBatlT f0 Cyxux coneil. lo6aBnsawT oT 5 4o 10 cM3 a30THOW KMCMOTbl 1 pacTBop
ynapusalwT 40 BNaxHbIX coneii. Onepaumio 06paboTkn coneil a3oTHOM K1CNOTOl NOBTOPAIOT eLle Tpu pasa, kax/blii pas
BbiNapusas A0 BAaxHbIX coneii. 3atem npununsatoT 100 cM3 a30THOI KMCNOThI, pa3baBneHHoi 1:1, nomewarT NoayyeH-
Hbli pacTBOpP B MepHYt0 k0N6y BMECTUMOCTbI0 250 cM3 1 A0/IMBAIOT [0 METKW a30THOW KMCNOTOW, pa3baBneHHol 1:1.

OT nonyyeHHOro pacteopa oTémupatT oT 10 Ao 20 cmM3 M NnomeLLalT B cTakaH BMECTUMOCTbIO 50 cmM3 415 npoBepku
Ha MpUCyTCTBME X/I0PUJA-MOHA C WCMNOMb30BaHWEM pacTBopa a3oTHOKWCNOro cepebpa. Ecnu B pactBope o6HapyxeHo
nNpucyTCTBUE XNOPUA-NOHA, onepauluto 06paboTkn coneil a3oTHOW KUCIOTON NMOBTOPSAIOT.

1 cm3 pacTBopa cogepxuT 2,5 Mr xpoma.

A.2.3 HaBecky onoBa maccoii 0,6250 r nomewialoT B cTakaH BMeCTUMOCTbio 250 cm3, fo6aBnsioT 5 1 wasenesoi
KMcnotbl, a 3arem 20 cM3 a30THOW KMCNOTbl, pa3baBneHHoOW 2:1, u BblAepxuBaloT 6e3 HarpeBaHus A0 PacTBOPBHUA
HaBecku. MNepeHocAT pacTBOp B MEPHYI0 K016y BMECTUMOCTbI0 250 cm3 1 oNnBaIOT 40 METKM a30THOW KMCN0TO, pa3bas-
NeHHow 2:1.

1 cm3 pactBopa cofepxuT 2.5 Mr onosa.

A.2.4 HaBecky cypbMbl Maccoii 0,6250 r nomelialoT B cTakaH BMeCTUMOCTbio 250 cM3, 406aBNSAOT 4 I BUHHOW
KACMOTbl 1 3aTeM pPacTBOPSOT B M30bITKe ropsyeil a3oTHOW KUCAOTbI MPU KunsiyeHun. PacTBOp MEpPeHOCAT B MEpPHYH
Konby BMecTUMOCTbio 250 cM3 ¥ fONMBaOT A0 METKMN a30THOM KMCNOTOW, pazbaBneHHoi 1:1.

1 cm3 pacTBopa coAepxuT 2.5 Mr cypbMbl.

A.2.5 HaBecky KpeMHeKucnoro Hatpua maccoil 1,0117 r nomelwjaoT B MepHY Konby BMeCTUMOCTbio 100 cm3,
pacTBopsoT B 06beme 0T 540 7 cmM3BOAbI 1 [0ONNBAIOT 40 METKM a30THON KNCNOTOW, pasbaBneHHoi 1:2, nan HaBecky
TeTpaaTokcucunaHa maccoii 0.7418 r nomewaroT B MepHy Kon6y BMecTUMocTblo 100 cM3, pacTBOPSIOT B 3TU/I0BOM
cnupTe 1 40NMBAIOT 40 METKN CNUPTOM.

1 cm3pacTeopa CoAepXuT 1 Mr KpemMHus.

A.2.6 HaBecky MbllUbsika, NpeABapuTeslbHO OYMLLLEHHOTO OT OKCUAHONM NneHkn, maccoi 0.6250 r nomeLlatoT B cTa-
KaH BMeCTUMOCTbI 250 cm3, npunusatoT oT 125 80 150 cm3 kunsweli a30THO KMCNOTbI U pacTBOPSOT NPU HarpeBaHuu.
Mocne oxnaxAeHns pacTBop NEPEHOCAT B MEPHYI0 K016y BMeCTUMOCTbI0 250 cM3 1 A0NMBAIOT [0 METKM a30THOM KMUCo-
Toi, pas6aBneHHoi 1:1.

1 cm3 pacTBopa CoAepXnuT 2.5 Mr MblLUbsKa.

A.2.7 HaBecky a30THOKWC/Oro CBUHLA Maccoii 0,9988 r nomeljaloT B MepHyt Konby BMECTUMOCTbIO 250 cM3,
pacTBopstoT B 06beme oT 10 o 15 cm3 BoAbl 1 JONMBAIOT 40 METKM a30THOI KMCMOTON, pasbaBneHHon 1:1.

1 cm3 pacTBopa cofAepXuT 2.5 mr ceuHua.

A.3 MpurotoBneHne CUHTETUYECKUX CMecell

A.3.1 NMpurotosneHune pacteopos 1—5

PactBop 1: B MepHyio koby BMecTUMOCTblo 250 cm3 nomewaoT no 10 cm3 a30THOKUCAbIX PacTBOPOB 0/10Ba,
Ko6anbTa, MapraHua, MarHus, BUCMYTa, KafMuUs, MbilubsKa, TeNaypa, XpoMa u [OoNnBalT A0 METKM a30THON KUCNOTOW,
pasbaBneHHoin 1:1.

1 cm3 pacTtBopa 1 cofepxuT no 0.1 Mr ykasaHHbIX npumeceil.

PacTBop 2: B MepHyl0 konby BMecTumMocTbio 250 cm3 nomewyaroT no 10 cM3 a30THOKMUC/IbIX PACTBOPOB CBMHLA,
HUKenNs, CypbMbl, LUHKa, CeneHa u AONNBalT A0 MEeTKM a30THOM KMCNOTON, pasbasneHHon 1:1.

1 cm3pacTBopa 2 cogepxut no 0.1 Mr ykasaHHbIX npumeceil.

PacTtBop 3: B MepHyt konby BMecTumocTbio 100 cm3 nomewatoT no 20 cm3 a30THOKMC/IbIX pacTBOpoB dpocdopa,
Xenesa, cepebpa v [0OMBAKOT [0 METKA a30THOW KACNOTOW, pasbaBneHHon 1:1.

1 cm3pactBopa 3 cogepxut no 0.5 Mr ykasaHHbIX npumMmeceil.

PacTtBop 4: 10 cm3 pacTBopa KPEMHEKMCIOrO HATPKSA NOMeLLaloT B MepPHY0 kon16y BMecTMocTbio 100 cmM3u gonu-
BalOT 10 METKM a30THOW KMC/IOTON, pa3baBneHHon 1:2. unn 10 cM3cnMpTOBOro pacTBopa TeTpasToKcucuaaHa nomewarT
B MepHYI0 Konby BmectumocTbio 100 cmM3 1 fonnBatoT 40 MEeTK/ CNUPTOM.

1 cm3 pactBopa 4 coaepxuT 0.1 Mr KpemHus.

PacTBop 5: B MepHYy0 kon16y BMeCTUMOCTbIO 250 cm3 nomMelyaloT no 1 cM3 a30THOKUC/IbIX PacTBOPOB BUCMYTa,
CBUHLA U MapraHua u JonvMBalT A0 MeTKU a30THON KMCNOTON, pasbasBneHHoin 1:1.

1 cm3pacTBopa 5 cogepxut no 0.01 Mr ykasaHHbIX npumecei.

A.3.2 MpurotossieHne pacTBopoB Meaun

B psig ctakaHoB (B 3aBUCMMOCTU OT KonnyecTsa cMeceli) BMeCcTUMocTbio 2000 cm3 KaxAblili nomewaroT no 200 r
Meau, NPUANBAOT a30THYH KMUCOTy, pasbaBneHHyto 1:1 (M3 pacuyeta oT 7 o 8 cM3Ha 11 meaw), U pacTBOPSAT Mpu
HarpesaHuu.

A.3.3 MpurotoesieHne cMecun OKCnao0B

B nonyyeHHble pacTBopbl MeAn BBOAST paccuuTaHHble 06beMbl (B 3aBUCUMOCTM OT MaccoBbIX fJoneli onpegens-
eMblX 3/1IeMeHTOB) pacTBOpoB 1—5. BbiNapMBaloT B KBapLEBbIX Yalax 40 Cyxux CoMeil, CoNu nNpokannsalT B KAMepHOi
neun npu temnepatype ot 400 "C go 450 "C [0 NOMHOIO yganeHnsa okCuaos asoTa.

CMecy OKCUAOB pacTupatoT B CTYMKe UAu n3MenbyaloT No6biM CNOCO60M, UCKIYaOWMM 3arpssHeHne marepua-
Nla CUHTETUYEeCcKol cmecn onpefensieMbiM/ 3fieMeHTaMn. MaccoBble 0711 3/IEMEHTOB B CUHTETUYECKNX CMecsixX npuse-
OeHbl B Tabnmue A.1.
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Ta6nunuyaAl

Maccooasn fons anemeHTos, %

KobasibT, 071080,

ObosHaverne BUCMYT, CBMHel,  MblWbAK, MarHui,  CeneH, Hukens, N

cmeceit mapraHet} Kagmuii, Tennyp, CypbMa, LMHK ®occpop Kpemiuii
XPOM, Xeneso,
cepebpo

CM-1 0.000005 — — — —
CM-2 0.00001 0.00002 0.00005 0.0002 0.00005
CM-3 0.00005 0.00005 0.0001 0.0005 0.0001
CM-4 0.0001 0.0001 0.0005 0.001 0.0005
CM-5 0.0002 0.0002 0,001 0.002 0.001
CM-6 0.0005 0.0005 0.002 0.005 0.002
CM-7 0.005 0.005 0.005 0.01 0.005
CM-8 0.01 0.01 0.01 0.05 0.01
CM-9 0.05 0.05 0.05 0.1 —
CM-10 0.1 0.1 0.1 — _

Cmecu n okcupg meaun 6e3 npumeceid XxpaHaT B GlOKcax MAM 6aHkax C 3aBMHUMBAKLWMMUCS KpbllkaMu. Cnoco6
XpaHeHWs JOSKEeH UCKIoYaTh BO3MOXHOCTb 3arpsisHeHNs 1 yBnaxHeHusa cmeceid. Mpu cobniogeHnn aTux ycnosuii cpok
XpaHeHusa cmeceih — 5 nert.

[lonyckaeTca nsMeHeHne Macchl HaBeCOK Meau v npumeceii (C COOTBETCTBYIOL UM NepecyeToM) B 3aBUCHMOCTM OT
noTpebHOCTU B CMECSAX, MaccoBbIX fofieli Npumeceii N cocTaBa aHanM3npyemMblx npoob.
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[1] NCO 5725-11:1994*
[2] NCO 5725-6:1994**

[3] PekomeHpgauumn no
MeXrocyapCTBeHHOMN
cTaHgapTusauum
PMIT 76—2004

[4] TOCT P 50779.42—99

(NCO 8258—091)

[5] PekomeHpgauumn no
MeXrocyapCTBeHHOMN
cTaHgapTusauum
PMI" 60—2003

[6] TMrmeHunyeckne
HOpMaTuBbI

MH 2.2.5.1313—03***
[7] OB 01—03***

[8] MB 03-576—03***

[9] FOCT P 51350—99**

Bubnuorpadcus

TOYHOCTb (MPABMILHOCTb Y NPELMU3NOHHOCTbL) METOA0B 1 pe3y/bTaTtoB UaMepeHuit. HacTb 1.
OCHOBHbIE MOJIOKEHUS U ONpeAeNieHnst

TOYHOCTb (MPABMILHOCTbL U NPELMU3NOHHOCTbL) METOL0B M pe3y/bTaToB U3MepeHuit. HacTb 6.
Mcnonb3oBaHue 3HayeHuii TOUHOCTY Ha MpakTukKe

locynapcTBeHHas cuctemMa obecnedeHns eAnHCTBa U3MepeHnii. BHYTpeHHWi i KOHTposb Ka-
UecTBa pesynbTare» KOMMYECTBEHHOTO XMMUYECKOTO aHanmsa

CTaTuctuyeckne MeTofbl. KOHTpOsbHbIE KapTsl LyxapTta

locypapcTBeHHas cucteMa obecneveHnst eJUHCTBA W3MepeHnil. CMecn aTTecToBaHHbIe.
Ob6uwue TpeboBaHNA k paspaboTke

Xnmunueckne hakTopbl NPON3BOACTBEHHOI cpefbl. [pefenbHO AONYCTUMbIE KOHLeHTpaLum
(NAK) BpeAHbIX BelecTs B BO3gyxe paboueii 30HbI

MpaBnna noxapHoi 6e3onacHocTn B Poccuiickoin depepaunmn

Mpasuna ycTpoiicTea 1 6e3onacHoit akcnayartayuu cocyaos, paboTatoLux o gasneHuem,
yTBepx/eHHble [ocTaHoBneHreM ocropTexHagsopa P® ot 11 voHa 2003 r. Ne 91
Cuctema cTaHfapToB 6e30nacHoCTY TpyAa. be3onacHoCTb 3NeKTPOTEXHUYECKNX KOHTPOJIbHO-
n3MepuTeNbHbIX NPUGOPOB 1 NabopaTopHOro o6opyaoBaHns

[10] MpaBuna ycTpoiicTBa 3NEKTPOYCTAHOBOK, YTBEPXAEHHbIE MUHUCTEPCTBOM aHepreTuku P® Mpukas Ne 204 oT 8 nions

2002 r.” *

[11] NpaBuna obecneyeHus paboTHUKOB cCreLnanbHOW OAeXA0N, cneunansHoii 06yBbl0 U APYTUMU CPEACTBAMU UHAN-
BUAYa/IbHOM 3aLMTbI, yTBEPXAEHHbIE [OCTaHOBNEHMEM MUHUCTEPCTBA TPyAa U COLManbHOro pasenTus PO ot 18 fekab-

ps 1998 r. Ne51***
[12] CTpouTenbHbie
HOPMbI 1 npasuna
CHwuM 2.09.04—87
[13] TexHunuyeckune
ycnosus

TY 6-09-5360-88
[14] TexHuueckune
ycnosusi

TY 6-09-1181—89
[15] TexHunuyeckune
ycnosus

TY 6-09-3901—75
[16] TexHuueckune
ycnosusi

TY 6-09-4711—81
[17] TexHu4yeckne
ycnosus

TY 6-09-3880—75
[18] TexHuueckue
ycnosusi

TY 48-19-30—91
[19] TexHnueckune
ycnosus

A,qMVIHVICTpaTVIBHbIe 1 6bITOBbIE 3aaHunA

deHondranenH

Bymara uHaukaTopHas yHuBepcanbHasa ana onpegenenva pH 1—10 n 7—14

Onatnngutnokap6amart ceuHua (1)

Kanbuuii xnopug 06e3BoXeHHbIN (KanbLuit XN0PUCTbIN)

MarHuii xnNopHOKUCAbI/ (aHTMAPOH)

LTabukn BoNbpamoBbie CBapHbie OC.Y.

XXene3o kap6boHUNbHOE OC. Y. 13—2. 0C. 4. 6—2

TY 6-09-05808009-262— 92***

[20] TexHunueckne
ycnosus
TY 6-09-4128—88

Ackaput

* Ha TeppuTopuun Poccuiickoii ®epepauun gelicteyet FOCT P MCO 5725-1—2002.
** Ha Tepputopumn Poccuiickoin ®epepauun geiicteyet FOCT P NCO 5725-6— 2002.
*" [loKyMeHT fieiicTByeT Ha Tepputopun Poccuiickoii deaepauun.
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[21] TexHnueckne
ycnosusi

TY 6-09-1678—95’
[22] TexHuueckune
ycnosus

TY 6-09-4676—83
[23] TexHunueckne
ycnosusi

TY 6-09-2878—84
[24] TexHuueckune
ycnosus

TY 6-09-5359—88
[25] TexHnueckne
ycnosusi

TY 113-38-127—92
[26] TexHuuyeckne
ycnosus

TY 6-09-5393—88
[27] TexHnueckne
ycnosus

TY 48-6-99—87
[28] TexHuuyeckume
ycnosus

TY 25-1819.0021—90

[29] TexHunueckne
ycnosusi
TY 113-12-112—89

FOCT 31382— 2009

dunbTpbl 06e330/1eHHbIe (6enas, KpacHas, CUHAS NeHTbI)

HuTpaTtbl UTTpUS N pefKo3eMesbHbIX 3/IEMEHTOB (flaHTaHa, npaseoAnma, HeoAuMma, cama-
pus. eBponus, rafonnHus, Tepbus, AUcnposuns, ronbmus, apbus)

PeakTuBbl. Knucnota xnopHasi XMuyeckn yuctas 419 aHanmsa

AmMMOoHMI xeneso () cynbat (1:1:2) 12-BoAHbIN (KBACLbl Xene30aMMOHUIHbIE) YNCTbIN
ANS aHanusa, YncTblii

Kanuii unaHucTblii TeXHUYECKUIA

Onoso (ll) xnopug 2-so4Hoe (010BO ABYX/I0PUCTOE)

Tennyp oco6oit YNCTOTbI

CeKyHAOMEpP MexaHU4eckuii

MbILWbSAK MeTanInyeckuit ANA NonynpoBoAHUKOBBIX COE,qVIHeHI/Iﬁ 0ocC.4.

* [loKyMeHT felicTByeT Ha TeppuTopuu Poccuiickoii ®eaepauni.
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MKC 77.120.30
MN3meHeHne Ne 1 FOCT 31382—2009 Meab. MeToabl aHanunsa

MpuHATO MexrocygapcTBeHHbIM COBETOM MO cTaHgapTusauuu, meTponorum n ceptudukauum (npo-
TOoKON Ne 510t 01.06.2017)

3apernctpuposaHo Biopo no ctaHgaptam MIC Ne 13267

3a NPUHATME U3MEHEHWA MPOroJIoCOBaNM HaLMOHaNbHble OpraHbl Mo cTaHfapTu3auuy cnepyoLmx
rocygapcTs: BY, KZ, KG, RU, TJ, UZ [kogbl anbda-2 no MK (MCO 3166) 004]

[aTy BBeeHNs B feiCTBME HACTOALLEro U3MeHeHNa yCcTaHaBNMBaloT yKa3aHHble HaluoHabHble
opraHbl No ctaHgaptusauynnl*

Pazgen 2.

3aMeHUTb CCbIJIKU:

FOCT 12.0.004-90 Ha I'OCT 12.0.004—2015. NOCT 193—79 (MCO 431—81) Ha NOCT 193—2015,
FOCT 859—2001 Ha IOCT 859-2014. IOCT 4465—74 Ha IOCT 4465-2016. FOCT 4517-87 Ha
FOCT 4517—2016, FOCT 10157—79 Ha FOCT 10157—2016. FOCT 25086-87 Ha FOCT 25086—2011;

«[OCT 4212—76 PeakTBbl. [pUrotoBneHve pacTBOpoB /15 KOJIOPUMETPUYECKOTO 1 MedesiomeTpuye-
CKOro aHannsa» Ha «[OCT 4212—2016 PeakTuBbl. MeToAbl NPUTOTOBIEHNA PACTBOPOB A/1A KOJIOpUMeETpuYye-
CKOTO 1 HedhesloMeTpuYecKoro aHannsa;

«[OCT 10727—91 HWTKM M BOJIOKHA CTEKNAHHble OJHOHanpaB/ieHHble. TeXHU4eckue YCnoBus» Ha
«[OCT 10727—2015 HuUTK CTeKNsiHHbIE OAHOHanpaB/ieHHble. TeXHUYECKNE YCNOBUS»:

ona FOCT 2062—77 B HAMMEHOBaHWUY 3aMEeHUTb C/I0BO: «B6POMUCTO-BOAOPOAHASA» HA «BPOMUCTOBOAO-
poaHan»;

ans FOCT 9336— 75 B HaUMeHOBaHUM 3aMEHWUTb C/I0BO: «BaHaAMEBOKNC/bIV» Ha «BaHaANEBO-KUCbIN»,

ana FTOCT 11773—76 B HauMeHOBaHWM 3aMeHUTb C/I0BO: «(OCHOPHOKUCbIN» Ha «(OCHOPHO-KMC-
NbliA»;

FOCT 8.315—97 AONONHUTb 3HAKOM CHOCKU: *; AONOIHUTb CHOCKOIA:

«* B yacTu npunoxenuit I n [l Ha TeppuTtopun Poccuiickoii ®epepauun geiicteyet FOCT P 8.753— 2011 «locy-
fapcTBeHHas cuctema obecneyeHus efnMHCTBa n3Mepennii. CTaHgapTHble 06pasybl MaTepuanos (BelecTB). OCHOBHble
NOSIOXEHNSI»:

FOCT 18300—87 fO0NONHUTL 3HAKOM CHOCKW: *; ONOJ/IHUTb CHOCKOIA:

«' Ha Tepputopun Poccuiickoit ®epepaumm gelicteyet FTOCT P 55878—2013 «CnupT 3TUI0BbIA TEXHUYECKWI Tn-
[APONN3HBIV PeKTU(UKOBAHHbIA. TeXHNYECKNEe YCNOBUSA»:

FOCT 24104—2001 fOMO/HWUTbL 3HAKOM CHOCKW: *; 4ONOMHUTL CHOCKOIA:

«* Ha Tepputopumn Poccuiickoii ®epepaunmn geiicteyetr FOCT P 53228— 2008 «Becbl HeaBTOMaTU4eckoro fAei-
cTBuA. YacTb 1. MeTposiornyeckne n TexHuyeckme TpebosaHus. VicnbiTaHna»:

[0NoNHUTL cebikoli: «FTOCT 5962—2013 CnupT 3TUIO0BbI PeKTUUKOBAHHbIV U3 NULLEBOTO CbIpbS.
TexHnyeckue ycrosus».

MyHKT 3.4 N310XUTb B HOBOW peaakuuu:

«3.4 fonyckaeTcsi NpUMEHEHWE APYTUX CPeACTB U3MepPeHUi YTBEPXKAEHHbIX TUMOB, BCMOMOraTe /bHbIX
YCTPOWCTB N MaTepuasnioB, TEXHUYECKME U METPOJIOTMYECKNE XapakTEPUCTUKN KOTOPbLIX HE yCTynawT npuse-
[JEeHHbIM B HacCTosILLLEM CTaHAapTe.

[onyckaeTcs Mcnonb3oBaHne peakTuBOB, U3rOTOB/IEHHLIX MO APYTMM HOPMAaTUBHbLIM AOKYMEHTaMm, npu
ycnoBumn obecneyeHns MMM MeTposIOTMYECcKNX XapakTepucTUK pesyibTatoB U3MepeHui, NpuBeeHHbIX B Ha-
CTosILLleM CTaHgapTe».

MMyHKT 3.7 0OMOMHUTL MpUMEeYaHneMm:

«n punmedyaHune — ,ﬂOHyCKaeTCﬂ N3MEHATb NepunoanyHoOCTb NpoBeAeHNA KOHTPOJZIbHOro onbiTa Ha OCHOBaHUN
CTaTUCTNYECKNX AaHHbIX O cTabunbHoCcTU nonpasBkKK KOHTPO/IBHOIO OonbiTa Npu onpegeneHnn MaccoBoW Aonu megn».

1>/laTa BBEAeHUs B AelicTBMe Ha TeppuTopumn Poccuiickoii depepauymmn — 2018—05—01.



(MpogomkeHne N3meHeHnnsa Ne 1k FOCT 31382—2009)

Mogpasgensl, NyHKTbl U noAanyHkTel: 5.3, 7.3, 10.3.1, 12.3, 15.3.1, 18.5.1.2, 18.5.2.2. 18.6.2, 19.3,
20.4. A1 — p[ONOMHUTBL NEPEYUC/IEHNEM: «- CMIMPT 3TUMOBbIA PEKTUUKOBAHHBIA M3 MULLEBOrO Cbipbs MO
FOCT 5962».

Moapasaen 5.3. Mep.biil ab3al,. Bropoe nepeuncnenne n3noxuTb B HOBOV pefakLun:

«-yCTaHOBKY /191 3/1eKTPOIN3a, obecneymBaloLLyto NpoBefeHNe 31eKTPoNn3a nNpu nepeMeLunsaHum npu
cuse Toka oT 2 A0 3 A 1 HanpsxeHun ot 2 1o 2,5 By,

nepeuncneHune «- akcukatop 2—190 no NOCT 25336» — UCKIOUNTb.

MyHkT 5.6.2. MepBbIii ab3aL, nocne cnoB «HarpesatoT J0 40 °C» AONONHWUTL COBaMU: «Mpu He06xoau-
MOCTU»;

3aMeHUTb cnoBa: «[ii1 NPOBEPKN MOHOTLI BbIAENEHNA MEeAU NOTPYXaloT 3/1IeKTPOAbl Ha 5 MM Huxe
nepBoHaYasbHOrO NOSIOKEHNS U NPOLO/MKAIOT 3NEKTPONN3» Ha «[l15 NPOBEPKU NOMHOTHI BblAENEHUs Mean
3M1eKTPOAbI MOrpyXatT B pacTBOp 3N1eKTpoauTa Ha 5 MM OT NMepBOHAYasIbHOrO YpOBHA NGO yBennuvBaroT
YPOBEHb 3/IEKTPONNTA NPUMEPHO Ha 5 MM. JONUBas AUCTUININPOBAHHON BOAbI»;

TpeTnin ab3al,. 3amMeHUTb 3HaYeHne: «5 MUH» Ha «OT 3 0 5 MUH»; UCKNIOUYNTbL CNOBA: «B 3KCUKATOPE».

Moppasgen 17.1. Ta6bnuua 19. Ans anemeHTa «Cepa» 3amMeHWUTb 3HadeHue: «OT 0.0005» Ha «OT
0,0003»; ans anemeHTa «Cepebpo» 3ameHnTb 3HayeHne: «OT 0.0006» Ha «OT 0,0003».

Moapasgen 17.2. Tabnuua 20. Mpada «[rana3oH MaccoBbIX Aonei anemeHTa». Ana anemeHta «Ce-
pebpo» 3ameHUTb 3HauveHue: «OT 0.0006» Ha «OT 0,0003»; ana anemeHTa «Cepa» 3aMeHWUTb 3HaAYeHue:
«OT1 0,0005» Ha «OT 0,0003»;

ANns aneMeHTa «CBMHeL» 3aMeHUTb 3HaYeHus.

CauHel, OT 0.00015 0 0.00060 BKIOY. 0.00010 0.00010 0.00015

Ha
¢ CauHel OT 0,00015 0 0.00030 BKIOY. 0.00010 0.00010 0.00015
CB. 0.00030 40 0.00060 BK/IHOY. 0.00018 0.00018 0.00030

MyHKT 20.6.3. TpeTunit ab3al. 3aMeHuUTb cioBa: «[1oslyYeHHblE pacTBOPbI BbiNapMBakT AOCYyXa, Yaluu
C CyXMMMU COMSIMM MOMeLLaloT B Neyb M npokanvealT npu temnepatype (500+25) °C B TeueHme 30 MUH C
MOMEHTa NnpekpaLleHns BbifeIeHNsA NapoB oKcuaa a3ota» Ha «[l1oslydyeHHble pacTBOpbI BbiNapusaloT Aocyxa,
yalwm ¢ Cyxvmu consiMy NoMeLLalnT B neyb, HarpeTyo A0 Temnepartypbl (600+£25) °C, n BblAepXuBaloT npu
370 Temnepartype oT 15 40 20 MUH».

MoanyHkT 20.7.2.1. MocnegHwit ab3al, 3N0XNTb B HOBOI peaakumu:

«PerncTpayuio cnekTpoB NPOBOAAT NpY LUMPUHE BXOAHOW wenm ot 0.007 go 0.035 Mm. pa3psigHOM npo-
MexyTke OT 2 0 3 MM. cune ayrv oT 5 go 10 A u BpeMmeHu akcnosmumm ot 20 go 40 c».

2nemeHT «bubnuorpacua». Mosunuymsa [3]. 3ameHuTb cebinky: PMIT 76—2004 Ha PMIT 76—2014;

nosuumu [4], [7] v [12] n3noxuTb B HOBOI pefakLuu:

«[4] TOCT P NCO 7870-2—2014“** CTtatuctuyeckne metofbl. KOHTponbHbie kapTbl. YacTb 2. KOHTPO/bHbIE KapTbl

LWyxapTa
[71 ®epepanbHblii 3akoH OT 22 uwions 2008 r. Ne 123-®3 «TexHuyeckuii pernameHT o Tpe6GOBaHMAX MOXAPHOWA
6e3onacHoCTU***
[12] Csopa npasun CHwM 2.09.04—87 AAMUHMCTPaTNBHbIE U GbITOBbIE 34aHNA. AKTyann3mpoBaHHas
CM 44.13330.2011* * peaakuus».

(MYC No 12 2017 1)
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Monpaska k FTOCT 31382—2009 Moab. MeToabl aHanusa

B kakom mecTe HaneuaraHo

Mopgpasaen 5.4. MepBbiii ab3al,  nNpu NJOTHOCTM ToKa OT 2 Ao 3 A/gM2

(NYC Ns4 2019r)

[0/MKHO BbITb

npu cune Toka ot 2 00 3 A

21



MonpasBka k FTOCT 31382—2009 Megb. MeToAbl aHanunsa

B kakom mecte

MyHkT 7.6.2. Tabnuua 5. [pada
«[lnanasoH maccoBoii gonun docdopa.
%». nocnefHaa cTpoka

HaneuaraHo

Ot 0.005 A0 0.006

(MYC No5 2020 1))

Lo/mKHO 6bITb

Ot 0.005 po 0.06
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