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Mpepncnosue
Lienu, OCHOBHble MPUHLMMbI 1 OCHOBHOW NOPSA0K NPOBeAEeHNs paboT No MeXrocyaapCcTBEHHOW cTaHAapTu-
3auuu yctaHoBneHbl FTOCT 1.0—- 92 «MeXrocygapcTBeHHas cuctema craHgaptmsannun. OCHOBHbIE NOJTOXKEHNA»
nroCT 1.2— 2009 «MexrocygapcTBeHHasa cMctema ctaHgaptusauumn. CtaHgapTbl MeXrocyaapCcTBEHHbIE, Npa-

BUMa Y peKOMeHAaLmmn No MexrocysapcTBeHHOW cTaHAapTusauny. Mopagok pa3paboTky, MPUHATUS, NPUMEHEHNS,
0GHOBEHMNS N OTMEHBI».

CBefeHus o cTaHgapTe

1 PASBPABOTAH TexHn4yecknm KoMmuteTom no ctaHgaptusauuv TK 368 «Meab», uHCTUTYTOM OAO «Ypasn-
MexaHo6p»

2BHECEH MexrocygapCTBeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHdapTusaumm MTK 503 «Mefb»

3MNPUHAT MexrocyaapcTBEeHHbIM COBETOM MO CTaHAapTU3auum, MeTposiornn n ceptudpmkaymnm (npunoxe-
Hue No 24 Kk npoTokony oT 14 Hos6pa 2013 . No44)

3a npuHATME NPOronocoBann:

Kpatkoe HavMeHOBaHue CTpaHbl Kog, cTpaHbl CokpallleHHoe HauMeHOBaHWe HauMOHa/IbHOro
no MK (UCO 3166) 004-97 no MK (MCO 3166) 004-97 opraHa no craHgapTu3auum
Benapycb BY locctaHpapt Pecnybnuku Benapycb
Knpruauns KG Kbiprbi3ctaHaapT
Poccus RU PoccraHgapt

4 HacToawmii cTaHgapT COOTBETCTBYET MEXAYHapOAHbIM cTaHgapTam ISO 10258:1994 Copper sulfide con-
centrates — Determination of copper content— Titrimetric methods (KoHueHTpaTtbl cynbpunga meaun. Onpegene-
Hue cofepxaHua meaun. TutpumeTpuyeckme metoasl). ISO 10469:2006 Copper sulfide concentrates — Determination
of copper — Electrogravimetric method (KoHueHTpaTbl cynbuga mean. OnpegeneHne cogepxaHus meau.
3NeKTporpaBUMeTpUYECKNii MeTos).

MexayHapogHble cTaHAapTbl pa3dpaboTaHbl TexHnyeckum kommtetom ISO/TS 183 «MefHble, CBUHLOBbIE,
LLMHKOBbIE U HUKE/EBbIe PyAbl U KOHLLEHTPAaTbI».

MepeBoA C aHrMNINCKOTOo A3blka (en).
CTeneHb COOTBETCTBUA — HeakBuBaneHTHas (NEQ)

5 MNpukasom PepepanbHOro areHTCTBa MO TEXHUYECKOMY peryiMpoBaHuio U MeTPOoorumn ot 22 HoA6pSA
Ne 2013-cT MexrocyaapcTBeHHbl ctaHgapT FOCT 32221 — 2013 BBeA€eH B AeNCTBME B KA4YEeCTBE HaLMOHANLHOIo
cTaHfapTa Poccuiickoin degepauumn ¢ 1aHBaps 2015 .

6 BBAMEH TIOCT 15934.1- 91. TOCT 15934.2— 80. [TOCT 15934.3-80. [OCT 15934.4— 80.
FOCT 15934.5—- 80. I'OCT 15934.6-80, [IOCT 15934.7— 80, I'OCT 15934.8— 80. N'OCT 15934.9- 80.
FOCT 15934.10— 82. TOCT 15934.11- 80. T'OCT 15934.12-80. IF'OCT 15934.13-80. N'OCT 15934.14-80,
FOCT 15934.15—- 80. IF'OCT 15934.16-80. IOCT 15934.17— 80. FOCT 26100-84. TOCT 26418-85,
roCTt27236-87
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MHhopmaums 06 MU3MEHEHHUSIX KHACTOSILL EMY CTaHAapTy Ny6/IMKYeTCs B eXerofHoM MH(opMaLioHHOM
ykasaTene «HauuoHa/lbHble CTAHAAPTbI», aTe KCT U3MEHEHN U MONPABOK— B XEMECSHYHOM MHhopMaLm-
OHHOM yKa3aTesie «HauMoHa/lbHble CTaHAapThbl». B ciydae nepecMoTpa (3aMeHbl) UM OTMeHbl HaCToSALW ero
cTaHAapTa cCoOTBETCTBYH L ee yBeoM/IeHVe 6y aeT ony6/IMKOBaHO B eXXeMecaYHOM MHG OPMAaLOHHOM yKa-
3aTene «HauuoHanbHble cTaHAapThi». COOTBETCTBYIO L as MHDOpMaLMs, YBELOM/IEHNE N TEKCThI pasme-
LW alTCA TakxkKe B MH(OPMALMOHHON cUCTEME 06LLErO NO/b30BaHUA — Ha ohuLmManbHOM caiiTe deaepasibHo-
ro areHTCTBa No TEXHNYECKOMY PEFYIMPOBaHUI0O U METPONOTMU BCETU HTEpHET

©CTtaHgapTuHdopm, 2014

B Poccuiickoii degepanun HacToawWwmii cTaHAAPT He MOXeT 6biTb MOTHOCTLIO MW YACTUYHO BOCMpPOU3Be-

AEH. TUpaXKnpoBaH n pacnpocTpaHeH B KayecTee OCbI/ILI,VIaanOFO n3gaHuna 6es paspelieHus degepasibHOro arex-
TCTBa NO TEXHUYECKOMY perynnposaHunio n meTposaornn
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M E X T O CY A AP CTBETWHHUbB 1 C T A HAOAPT

KOHUEHTPATbLI MEAHbIE
MeToabl aHannsa

Copper concentrates
Methods of analysis

[Nata BBegeHna — 2015- 01 - 01

1 O6nactb NnpUMeHeHus

HacTtoawuii ctaHaapT ycTaHaBnusaeT o6Luyme Tpe6oBaHNA K MeTojam aHann3a MeHblX KOHLLeHTpaToB, Tpe-
60BaHNa 6e30nacHOCTM Npu NPOBEAEHNN aHan3a, MeTobl onpefeneHns MaccoBbIX A0Ne Mean 1 npuMeceii B
Me/HblX KOHLleHTpaTax.

2 HopmaTuBHbIe CCbINKK

B HacTofwem cTaHgapTe NCNO/Ib30BaHbl HOPMATUBHbIE CChIJIKM HA CrieAytoLlme MeXrocyapcTBeHHble CTaH-
fapThbl:

FOCT 8.010- 90 locygapcTBeHHasi cucteMa obecneyeHunss e4UHCTBA U3MepeHuii. MeToAnKN BbINONHEHNS
N3MepeHunit*

FOCT 8.315— 97 lNocypapcTBeHHas cuctemMa obecneveHns eguHcTea nsmepeHuin. CtaHgapTHble 06pasubl
cocTaBa v CBOICTB BelecTB U MmaTepuasnoB. OCHOBHbIE NMOMOXEHNSA

FOCT 12.0.004— 90 CucTtema ctaHgapToB 6e3onacHocTn Tpyaa. OpraHnsanus o6yyeHms 6e3onacHocTi Tpyga.
O6ume NonoxeHns

FOCT 12.1.004— 91 CucTtema cTaHgapToB 6e3onacHocTu Tpyga. lNMoxapHas 6e3onacHocTb. O6wme Tpebo-
BaHusA

FOCT 12.1.005— 88 Cuctema ctaHfapToB 6e3onacHocTu Tpyaa. Obwmne caHnTapHo-rurmneHnyeckme Tpebo-
BaHNS KBO34yXy paboueii 30HbI

FOCT 12.1.007— 76 CucTema cTaHAapToB 6e3onacHocTu Tpyaa. BpeaHble BewecTtBa. Knaccudmkaums n
obuwue TpeboBaHMA 6e3onacHOCTU

FOCT 12.1.010— 76 Cnctema cTaHAapToB 6e3onacHocTu Tpyaa. BapbeiBobe3onacHocTb. Ob6une Tpebosa-
HYA

FOCT 12.1.016— 79 CucTtema cTaHAapToB 6e3onacHoCcTU Tpyaa. Bo3ayx paboueli 30Hbl. TpeboBaHuMsA K Me-
TOAMKaM U3MEPEHUs KOHLEHTpaLuii BpeaHbIX BELEeCcTB

FOCT 12.1.030— 81 Cuctema cTtaHgapToB 6e30nacHoCTu Tpyaa. N1ekTpobe3onacHocTb. 3aluTHoe 3a3eM-
NeHve. 3aHyneHune

FOCT 12.2.007.0— 75 Cuctema cTaHgapToB 6e30nacHOCTU Tpyaa. M3genus anektporexHmyeckue. Obume
TpeboBaHus 6e30nNacHOCTH

FOCT 12.4.009— 83 Cuctema cTaHgapToB 6e30nacHOCTY Tpyaa. MNoxapHas TexHuKa 4Ns 3alnTbl 06bEeKTOB.
OCHOBHble BUAbl. PadmelleHne n obcnyxmeaHme

FOCT 12.4.021—- 75 Cuctema cTaHhapToB 6e30nacHoOCTU Tpyga. CucteMbl BEHTUAALUOHHbIE. O6uimne Tpebo-
BaHWA

* Ha Tepputopumn Poccuiickoin ®epepauym geiicteyet FOCT P 8.563— 2009 «l"ocypapcTBeHHas cuctema obecne-
UYeHUs efUHCTBA M3MEepPEHWA. METOANKUN BbINOMHEHUS U3MEPEHWNIA».

N3gaHne ohnymnansHoe
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FOCT 61— 75 Peaktusbl. Kucnora ykcycHas. TexHuyeckne ycnosmsa

FOCT 83— 79 PeakTuBbl. HaTpuii yrnekucnblii. TeXHU4eckne ycnosus

FOCT 123- 2008 KobasnbT. TexHn4eckue ycnosus

FOCT 199- 78 PeakTuBbl. HaTpuin yKCyCHOKUCAbIV 3-BOAHbINA. TeXHMYECKMe ycnoBus

FOCT 435— 77 PeakTtuBbl. MapraHed, (Il) cepHOKUC/IbINA 5-BOAHbIA. TEXHUYECKME YCNOBUS

FOCT 804— 93 MarHuii nepBuYHbIli B YyLlKax. TeXHUYecKne ycnosus

FOCT 849— 2008 Hukenb NnepBuYHbIiA. TeXHUYECKME YCNoBUsA

FOCT 859— 2001 Mepb. Mapku

FOCT 1027— 67 Peaktusbl. CBuHel, (I) yKCyCHOKMUCABIA 3-BOAHbIV. TeXHUYECKMe YyCoBus

FOCT 1089— 82 CypbMa. TexHn4eckume ycnoBus

FOCT 1277— 75 Peaktusbl. Cepebpo a30THOKMC0e. TeXHUYecKne ycnosus

FOCT 1381— 73 YpOTPOMUH TEXHUYECKUIA. TEXHUYECKME YC0BUSA

FOCT 1467— 93 Kagmuii. TexHu4eckue ycnosus

FOCT 1770- 74 TMocypa mepHas nabopaTopHas cTeknsHHan. LiIunnuapel, MeH3ypku, konbbl, npobupkun. O6uimne
TexXHUyeckune ycnosusa

FOCT 1973— 77 AHTMAPUA MblLLIbAKOBUCTbINA. TeXHUYECKMe ycnoBusa

FOCT 2062— 77 PeakTtuBbl. Knuicnota 6pommcroBogopogHas. TexHn4eckue ycnosus

FOCT 2156— 76 Hatpwii gByyrnekucnblii. TexHnyeckne ycnosus

FOCT 3117— 78 PeakTuBbl. AMMOHWIA YKCYCHOKMCAbIA. TeXHUYeCKne ycnosus

FOCT 3118- 77 PeakTusbl. Kucnorta consHasn. TexHnyeckue ycnoBus

FOCT 3640— 94 LInHK. TexHnyeckune ycrosusa

FOCT 3652— 69 PeakTtuBbl. Kucnota nMMoHHas moHorugpat u 6e3sogHasn. TexHuyeckume ycnoBus

FOCT 3760— 79 PeakTusbl. AMMWNaKk BOAHbI. TeXHWYECKNE YCI0BUSA

FOCT 3765— 78 PeakTnBbl. AMMOHUI MONNG4EHOBOKUCbINA. TEXHUYECKNE YyCNoBUS

FOCT 3769— 78 PeakTuBbl. AMMOHWI CEPHOKUCIINA. TexHnYeckne ycnoBus

FOCT 3772— 74 PeaktuBbl. AMMOHNIA (00CCHOPHOKMCAbIN ABY3aMelLeHHbIR. TexHn4Yeckme ycnoBsus

FOCT 3773— 72 PeakTuBbl. AMMOHWI X/TOPUCTbIA. TEXHUYECKNE YCN0BUSA

FOCT 3778— 98 CBuHel,. TexHU4eckue ycnosus

FOCT 4108- 72 PeakTuBbl. Bapuii xnopuga 2-BogHblin. TeXHUYECKne ycnoBums

FOCT 4109— 79 PeakTtusbl. bpom. TexHnyeckne ycnosus

FOCT 4144— 79 PeakTuBbl. Kanuii a30TUCTOKUCABINA. TexHUYecKune ycnosus

FOCT 4147- 74 PeakTtuBbl. XXene3so (lll) xnopug 6-BoAHbI. TeXHUYECKNE YCNOBUSA

FOCT 4159— 79 PeakTusbl. Mo, TexHuyeckue ycnosus

FOCT 4160— 74 PeakTuBbl. Kanuili 6poMunCTbIli. TeXHUYecKune ycnosus

FOCT 4165— 78 PeakTtuBbl. Megb (1) cepHokncnas 5-soanas. TexHnyeckme ycnosus

FOCT 4166— 76 PeakTuBbl. HaTpuii CEPHOKUCIbINA. TEXHUYECKUE YCNOBUS

FOCT 4168— 79 PeakTuBbl. HaTpuit a30THOKMCAbIA. TexHUYeckne ycnosus

FOCT4199— 76 PeakTtuBbl. HaTpuii TeTpabopHOKMCAbI/ 10-BOAHbIA. TeXHUYeCcKne ycnosmus

FOCT 4201— 79 PeakTuBbl. HaTpuii yrnekncnolii KUCAblii. TEXHUYECKUE YCNOBUSA

FOCT 4204— 77 Peaktusbl. Kucnota cepHas. TexHuyeckue ycnosmus

FOCT 4212— 76 PeakTusbl. MeTOAbl NPUrOTOBEHNS PACTBOPOB 419 KONIOPUMETPUYECKOro 1 HedhbenomeTpu-
Yeckoro aHanmsa

FOCT 4217- 77 PeakTuBbl. Kannil a30THOKMCAbIA. TeXHNYecKne ycnoBus

FOCT 4220— 75 PeakTtuBbl. Kanuii AByXpOMOBOKUC/bIA. TEXHUYECKNE YyCNOBUA

FOCT 4221— 76 PeakTuBbl. Kanuii yrnekmcnbliii. TeEXHUYECKME YCNOBUSA

FOCT 4232— 74 PeakTtuBbl. Kanuii iognCTbIA. TeXHUYECKNEe yCnoBus

FOCT 4233— 77 PeakTuBbl. HaTpuii x10puCThIiA. TeXHNYeCKne ycnosus

FOCT 4234— 77 PeakTtuBbl. Kanuii xnopucTblit. TeXHUYeckue ycnosus

FOCT 4328— 77 PeakTusbl. HaTpusa ruipooK1Ch. TeXHNU4Yeckue ycnosus

FOCT 4332— 76 PeakTuBbl. Kanuil yrnekucnblii— HaTpuii yrneknucnblii. TexHnyeckue ycnosus

FOCT 4457— 74 PeakTuBbl. Kanuii 6pOMHOBATO-KUCAbIA. TEXHWUYECKNE YCNOBUS

FOCT 4461— 77 PeaktuBbl. Kncrnota azoTHasa. TexHuveckne ycnosus

FOCT 4462— 78 PeakTuBbl. KobanbT (I1) cepHOKUCAbIV 7-BOAHBINA. TeXHUYecKne ycnosus

FOCT 4463— 76 PeakTuBbl. HaTpuii (hTOpUCTbI. TEXHUYECKUE YCNOBUA

FOCT 4478— 78 PoakTtuBbl. Kucnorta cynbtocannumnoas 2-sogHas. TexHU4eckne ycnosus
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FOCT 4517— 87 PeakTtuBbl. MeToAbl NMPUIroTOB/IEHUS BCMOMOraTe/ibHbIX peakTMBOB U pacTBOPOB, NpUMe-
HAEeMbIX Npu aHanmse

FOCT 4518— 75 PeakTubl. AMMOHWI (pTOPUCTLIN. TEXHUYECKME YC/I0BUA

FOCT 4530— 76 PeakTuBbl. KanbLuuii yrnekncnblii. TeEXHUYECKNe ycnosns

FOCT 4689— 94 N3penunsa orHeynopHble nepukia3osble. TexHU4eckne ycnosmns

FOCT 5100- 85 Copa KanbUMHMPOBaHHasA TexHnyeckas. TexHnyeckue ycrioBsus

FOCT 5456— 79 PeakTusbl. [nagpokcunammHa rugpoxnopug. TexHuyeckne ycnosus

FOCT 5457— 75 AueTnieH pacTBOPEHHbIN 1 ra3006pa3Hblii TEXHWYECKUIA. TeXHUYEeCKne ycnoBus

FOCT 5539— 73 ['N1eT CBUHLLOBbI. TEXHUYECKME YCNOBUSA

FOCT 5789— 78 PeakTusbl. To/lyon. TeXHUYeCKne yCnosus

FOCT 5817— 77 PeakTuBbl. Knucnota BuHHas. TexHuyeckue ycnoBsus

FOCT 5828— 77 PeakTtusbl. AUMETUNTINOKCUM. TEXHUYECKME YC/TOBUA

FOCT 5830— 79 PeakTtuBbl. CNUpPT N30aMUIOBbIA. TEXHUYECKNE YCTOBUS

FOCT 5839— 77 PeakTuBbl. HaTpuii LiaBeneBOKUCAbIA. TeXHUYEeCKne yCcnoBus

FOCT 5841— 74 PeakTuBbl. F'napasvH cepHOKUCbIN

FOCT 5845— 79 PeakTtuBbl. Kanuii-HaTpuii BUHHOKUC/IbIA 4-BOAHbIA. TEXHUYECKNE YCNOBUS

FOCT 5848— 73 PeaktuBbl. Kucnota mypasbuHasa. TeXHUYECKUE YyCNOBUA

FOCT 6341— 75 PeakTtuBbl. Kucnorta aHtapHas. TexHnyeckue ycnosus

FOCT 6344— 73 PeakTtuBbl. TMOMOYEBUHA. TEXHNYECKME YCNOBUA

FOCT 6552— 80 PeakTuBbl. Kncnota optodhocopHas. TexHu4eckne ycnosms

FOCT6563— 75 3penuns TexHnyeckme n3 61aropoaHbiXx MeTanoB U cniaBoB. TeXHUYEeCKne yCcnoBus

FOCT 6613— 86 CeTKku NPOBOJIOYHbIE TKaHblE C KBaApaTHbIMU Avelikamu. TexHn4eckume ycnoBms

FOCT 6709— 72 Boga auctunnnposaHHas. TexHU4YecKne ycnosus

FOCT 6835— 2002 30/10TO v cniaBbl Ha €ro ocHoBe. Mapku

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

FOCT 7172— 76 PeakTuBbl. Kanuii nupocepHOKUCAbI

FOCT 7298— 79 PeakTuBbl. FMAPOKCUNAMUH CEPHOKUCIbIA. TEXHUYECKNE YCTOBUS

FOCT 7657— 84 Yronb gpeBecCHbIii. TexHnyeckne ycnosuns

FOCT 8429— 77 bypa. TexHu4eckue ycnosus

FOCT 8465— 79 Kanuii umaHUcTbIi TEXHUYECKUiA. TEXHUYECKUE YCNOBUS

FOCT 8864— 71 Peaktubl. Hatpusi N. N-gnatungutnokapb6amart 3-BoAHbIA. TeXHUYECKNEe YCNoBUsS

FOCT 9147- 80 lMNocypaa n o6opyaoBaHue nabopaTopHble thapopoBblie. TexHUYecKne ycnosus

FOCT 9428— 73 PeakTtuBbl. KpemHunii (IV) okcug. TexHmyeckne ycnosus

FOCT 9546— 75 PeakTuBbl. AMMOHWIA (O TOPUCTBINA KUCAbIA. TEXHNYECKNE YC0BUS

FOCT 9808— 84 [1ByoKuCb TUTAHa NUrMeHTHasa. TeXHUYecKune ycnosus

FOCT 9849— 86 MopoLwokxenesHblii. TexXHNn4eckne ycnosus

FOCT 10157— 79 AproH ra3oo6pasHblil N Xuakuii. TexHnyeckme ycnosus

FOCT 1063— 76 PeakTuBbl. Kpaxman pacTBOpUMbIii. TeXHUYECKUE YyCI0BUA

FOCT 10178— 85 MopTnaHauemMeHT 1 WwnakonopTnaHaueMeHT. TexHuyeckme ycnoBus

FOCT 10262— 73 PeakTtuBbl. LInHKa oK/Cb. TeXHUYECKNEe yCnoBua

FOCT 10360— 85 lMNopoLuK/ Neprkia3oBble CNeYeHHble A8 U3roTOBeHNs n3aenuii. TexHnyeckue ycnoBus

FOCT 10484— 78 PeakTtuBbl. Kucnota propmucrosogopogHas. TexHuyeckme ycnosus

FOCT 10652— 73 PeaktuBbl. ConbanHatpueas atuneHgnammu-N, N, N'. N'-TeTpayKcycHoOI KUcnoTbl 2-BcHas
(TpunoH B). TexHn4yeckne ycnosmsa

FOCT 10928- 90 BucmyT. TexHnyeckue ycnosus

FOCT 10929— 76 PeakTtuBbl. Bogopoaa nepokcug. TexHuyeckune ycnoBsus

FOCT 11069— 2001 ANOMUHUIA NePBUYHbIA. Mapku

FOCT 11293- 89 XenatuH. TexXHUYeckKune ycrnosus

FOCT 12026— 76 bymara chunbTpoBanbHas nabopaTopHas. TexHUYeckue ycnoBus

FOCT 13078— 81 CTeksio HaTpueBoe Xuakoe. TexHunyeckue ycnosus

FOCT 13646— 68 TepMOMETPbI CTEK/ISIHHbIE PTYTHbIE A/15 TOYHbIX NU3MEPEHWi. TeXHUYECKUE YCNOBUS

FOCT 14180— 80 PyAbl M KOHLEHTPaTbI LBETHLIX MeTannoB. MeToAbl 0T60pa 1 NOArOTOBKM NPO6 ANA XUMU-
4Yeckoro aHanusa n onpegeneHns snaru

FOCT 18300— 87 CnupT 3TUOBbIV PEKTUMKOBAHHbI TEXHUYECKNI. TEXHUYECKME YCNOBUS
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FOCT 18337— 95 Tannuii. TexHnyeckue ycnosus

FOCT 19627— 74 I'MAPOXUHOH (NapagnokcnbeHaon). TexHn4yeckue ycnosus

FOCT 19790— 74 Cenutpa KanueBas TexHuuyeckas (kanuii a30THOKMUC/bI TexHu4eckuit). TexHnyeckune
ycnosusa

FOCT 19908— 90 Turnu, yawu, cTakaHbl, KON6bl, BOPOHKW, MPOBUPKN N HAKOHEYHUKN N3 MPO3PaYHOro KBap-
LeBoro crekna. O6uine TexHUYeCKne ycnosmus

FOCT 20015— 88 Xnopochopm. TexHNUECKMEe yCoBUs

FOCT 20288— 74 PeaKTuBbl. YrNepoa 4eTbipexXxn0puncTblii. TEXHUYECKME yCoBus

FOCT 20448- 90 la3bl yrneBoA0pOAHbIE CXKKEHHbIE TOM/IMBHbIE A1 KOMMYHa/IbHO-6bITOBOrO noTpebne-
HUA. TexHnyeckune ycnosus

FOCT 20478— 75 PeakTuBbl. AMMOHWIA HaACEPHOKUCbIA. TexHMYeckne ycnoBus

FOCT 20490— 75 PeakTtuBbl. Kanuii MapraHu0BOKUC/IbIA. TEXHWYECKNE YC/I0BUSA

FOCT 22159— 76 PeakTusbl. [vapasuH gurugpoxnopug. TexHnyeckue ycrioBus

FOCT 22180— 76 PeakTtuBbl. Kucnota wasenesas. TexXHU4eCcKne ycnosus

FOCT 22280— 76 PeakTuBbl. HaTpuit "TMMOHHOKMNCALINA 5,5-BOAHbIA. TEXHUYECKME YCNOBUSA

FOCT 22867— 77 PeakTuBbl. AMMOHWIA @30THOKUC/bIA. TEXHUYECKNEe YyCNoBuA

FOCT 24104— 2001* Becbl nabopartopHble. ObLmne TexHnyeckme TpebosaHns

FOCT 24363— 80 Peaktusbl. Kanua rujpookuck. TexHuyeckme ycnosmus

FOCT 25263— 82 KanbLusa runoxnoput HenTpanbHblid. TEXHUYECKUe ycnoBus

FOCT 25336— 82 lNocyna nobopypoBaHne nabopaTopHbie CTEKNSAHHbIE. TUMNbl, OCHOBHbIE NapameTpbl U
pasmepsbl

FOCT 25794.1— 83 PeakTtusbl. MeTofbl NPUroTOBAEHUS TUTPOBAHHbLIX PACTBOPOB /19 KMC/TOTHO-OCHOBHOTO
TUTPOBaHMNSA

FOCT 25794.2— 83 PeaKtuBbl. MeTOAbl MPUTOTOB/IEHUA TUTPOBAHHbLIX PACTBOPOB A1 OKUCUTESIbHO-
BOCCTaHOBUTE/IbHOIO TUTPOBaHUA

FOCT 25794.3— 83 PeakTuBbl. MeTOoAbl NPUTOTOB/IEHNA TUTPOBAHHbIX PACTBOPOB A1 TUTPOBaHUA ocaxje-
HMEeM. HEBOLHOIO TUTPOBAHUA U APYTUX METOL0B

FOCT 26574— 85" Myka niweHunyHas xnebonekapHasa. TexHnyeckue ycnosus

FOCT 27067— 86 PeakTuBbl. AMMOHUI pOAaHNCTbIN. TEXHUYECKNE YCNOBUSA

FOCT 27068— 86 PeakTuBbl. HaTpuii cepHOBaTUCTOKUCALIV (HaTpus Tnocynbdat) 5-BoaHbIl. TexHnYeckune
ycnosus

FOCT 28390- 89 V3penus chapopoBble. TeEXHNUYECKME YyCNOBUSA

FOCT 28498— 90 TepmMOMeETpPbI XUAKOCTHbIE CTEKNAHHbIE. O6LLMe TeXHMYecKne TpeboBaHnsa. Metoabl nUc-
nbITaHWi

FOCT 29169— 91 (MCO 648— 77) Nocyna nabopaTopHas cTeknsaHHasa. MuneTky ¢ ogHO OTMETKol

FOCT9227- 91 (MCO 835-1— 81) MNocyaa nabopaTtopHas cTeknsaHHas. MNuneTku rpagynpoBaHHblie. YacTb 1.
O6Lwwue TpeboBaHUsA

FOCT 29251— 91 (MCO 385-1- 84) lNocyna nabopatopHas cTeknsaHHas. biopeTtku. Yactb 1. O6wume Tpebo-
BaHusA

FOCT 29329— 92 Becbl 418 cTaTU4eCcKOro B3sellmBaHusa. Obume TexHuyeckne TpebosaHnsa

FOCT NCO 5725-1- 2003** To4HOCTb (NPaBUIbLHOCTb M MPELM3NOHHOCTb) METOA0B 1 pe3ynbTaToB u3mepe-
Huii. YacTb 1. OCHOBHbIE NOMOXEHUSA 1 ONpefeneHns

FOCT NCO 5725-6— 20024* To4YHOCTb (MPaBU/IbHOCTb M NPELU3NOHHOCTL) METOA0B 1 pe3ybTaToB n3mepe-
HWiA. YacTb 6. lcnonb3oBaHWe 3HaYeHnii TOYHOCTU Ha NPaKTuke

CT C3B 543- 77 Yucna. MNMpaBuna 3annucu n oKpyrieHns

* Ha Tepputopun Poccuiickoit ®egepaumn aelicteyetr FTOCT P 53228— 2008 «Becbl HeaBTOMaTU4ecKoro aeii-
cTBYs. YacTb 1. MeTponormyeckve u TexHmyeckne Tpe6oBaHus. VcnbiTaHns».

** Ha Tepputopumn Poccuiickoii degepaumn geiicteyeT TOCT P 52189— 2003 «Myka nieHnyHas. O6Lme TexHu-
Yeckue yCcrnoBus».

*" Ha Tepputopun Poccuiickoit ®epepauun aeiicteyeT FOCT P ICO 5725-1— 2002 «To4HOCTb (MPaBubHOCTb 1
NPeLn3NOHHOCTb) METOAOB ¥ PE3ynbTaToB M3MepeHuit. HacTb 1. OCHOBHbIE MOMOXEHWSI U ONPELENeHNs».

4*Ha Tepputopumn Poccuiickoli ®epepauun aelicteyeT FOCT P NCO 5725-6— 2002 «TOYHOCTb (MPaBUIbHOCTb U
NPeLn3NOHHOCTb) METOAOB U Pe3ynbTaToB M3MepeHuid. YacTb 6. Vicnonb3oBaHue 3HAYEHW A TOUHOCTM Ha NPaKTUKe».
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MpumeyaHue — [lpu NOMb30BaHUN HACTOSLLMM CTAHAAPTOM Lie/iecoobpa3Ho NPoBEPUTL AeliCTBME CCbIIOY-
HbIX CTaHAAPTOB B MH(DOPMALMOHHON cncTeMe 06LLEro NoNb3oBaHWs — Ha ouumanbHOM calite defepasibHOro areH-
TCTBA MO TEXHUYECKOMY PEerysiMpoBaHuio 1 METPOSIOrM B CETU VIHTEPHET MM MO eXXerogHoMY UH(DOPMALVIOHHOMY  YKa-
3aTento «HauvoHasbHble cTaHAapTbl», KOTOPbIA ONy6/IMKOBaH MO COCTOSIHWIO HAa 1 siHBaps TeKyLLero rofa, U no Bbinyc-
Kam eXeMeCsiYHOro MHDOPMaLMOHHOTO yKa3aTens «HauyoHanbHble CTaHAapTbl» 3a TeKyWwid rog. ECnn ceblloyHbIi
CTaHAapT 3aMeHeH (U3MEHeH), TO MPU NOIb30BaHUW HACTOSILLMM CTaHAAPTOM crefyeT PyKOBOACTBOBATLCS 3aMEHSIO-
LM (M3MEHEHHbIM) CTaHAapTOM. EcM cCbiNoYHbI CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MOSIOXKEHWE, B KOTOPOM AaHa
CCbI/IKA Ha Hero, NPYMEHSIETCA B YacTU, He 3aTparMBatoLLeil 3Ty CCbIKy.

3 TepMuHbI 1 onpegesieHnsa

B HacTosiLem cTaHAapTe NPUMEHEHbI crneayoLl e TEpMUHbI C COOTBETCTBYOLLUMU ONpeeneHNs MU:

3.1 meToAMKa KOJIMHECTBEHHOTO XMMMNYECKOTo aHann3a: Mmetoanka aHanmsa: CoBoKynHOCTb onepa-
LM 1 npaBun, BbINOSIHEHVE KOTOPbIX 06ecneynBaeT NonyyYeHne pesynbTaToB KOIMYECTBEHHOTO XMMUYECKOro aHa-
nunsa (panee — pesynbTaTbl aHANN3a) CYCTAHOB/IEHHBIMU XapaKTepucTukamu norpewHocTv {HeonpeaeneHHoCTM B
cooTBeTcTBUM C [1]).

MpumeyaHusa

1 MeTogyka aHanM3a SIB/ISETCS Pa3HOBUAHOCTbIO METOAUKW BbIMOHEHNS W3MEPEHWIA.

2 B kayecTBe M3MepsSEMOi XapaKTepPUCTUKN MPUHMMAKOT COAepXaHne O4HOro WM psga KOMMNOHEHTOB cocTaBa
npoobl.

3.2 pe3ynbTaT aHannsa: CpefHee 3HaueHne (cpegHeapuMeTMyeckoe N MeguaHa) pesynbtartos eam-
HWUYHOrO aHasm3a.

NMpumeuvaHune — PesynbTaT aHannM3a Mo CyTW NpefcTas/seT coboli cpefiHee /1 pe3y/ibTaToB U3MePEeHWii Mo
FOCT NCO 5725-1, nony4eHHbIX B YCOBUAX NOBTOPAEMOCTU MPU (DUKCUPOBaHHBIX 3HAYEHUSIX .

3.3 pe3ynbTat e4NHNYHOIO aHanusa (onpegenerns): 3HaueHue cofgepXaHus KOMMNOHEeHTa B npo6e
BellecTBa (MaTepmana), nosy4eHHoe Npu 04HOKPATHOR peanu3anum Nnpouesypbl aHanmsa.

MpumevaHunsna

1 B JOKYMEHTe Ha MeTOAMKY aHanvM3a ycTaHaB/MBatOT, CKOMbKO (O4UH WU HECKOMbKO) pe3y/nbTaToB efUHUYHOro
aHamsa (mapanfiefibHblX onpefeneHuii) JO/MKHO ObiTb BbINMOMHEHO, CMOCOOLI UX YCPeAHEHWS W NpefcTaBleHus B
KayecTBe pesynbTara aHasm3a. B camom npoctom cnydyae (ecnv MeETOAUKON aHann3a He npefycMOTPeHO nposefeHue
napasinesibHbIX onpeAeneHnit) pesynbTaTr efMHNYHOTO aHan3a SIBISeTCS COBCTBEHHO Pe3y/bTaToM aHav3a.

2 «Pe3ynbTaT eAVHNYHOIO aHann3a» — aHanor «pesynbTar namepeHuii» no MOCT NCO 5725-1.

3.4 HeonpegeneHHocTb: MapamMeTp, CBA3aHHbI C pe3yNbTaToM U3MEPEHNS U XapaKTepu3yioLmnii pazépoc
3Ha4YeHnn, KoTopble C 4OCTaTOYHbIM OCHOBaHNEM MOTYT 6bITb NPUNUCAHbI U3MEPAEMO BENNYNHE.

3.5 noka3zaTenu KkayecTtBa MeTOAMKM aHanu3a (Nokasatesan TOYHOCTU, NpaBUbHOCTK, NOBTOpSe-
MOCTW, BOCMNPOU3BOAMMOCTK): MpunucaHHble xapakTepucTnkn NnogheLHOCT MeTOANKN aHanm3a u ee (norpetLu-
HOCTM) COCTaBNAIOLMNX.

3.6 Nnpeyn3noHHOCTbL: CTeneHb 6M30CTU APYT KAPYTY pe3y/bTaToB eAUHUYHOIO aHanm3a (pe3yibTaToB
aHannsa), NoNyYeHHbIX B KOHKPETHbIX pernaMeHTUPOBaHHbIX YC/TOBUSX.

3.7 noBTOpAEMOCTb: [Peun3noHHOCTb B YCNOBUSAX NOBTOPAEMOCTU.

3.8 ycnoBus NoBTOPSEMOCTU: YCNOBUSA, NPU KOTOPbIX pe3ynbTaTbl €4MHUYHOTO aHann3a nosayvarT Mo
O HOW MeToAMKE HAa UAEHTUYHbIX NPo6ax B 0ANHAKOBbLIX YCIOBUAX U NPAKTUYECKN O4HOBPEMEHHO (pe3ynbTaThl
napannenbHbIX onpeaeneHunit).

3.9 npogon nostopsseMocTu (r): Jlonyckaemoe AN NPUHATON BEpOATHOCTM 95 % abCONOTHOE PacX0ox-
AeHne Mexay HanboNbLWNM N HAUMEHbLIUM U3 pe3yNbTaToB €4WHUYHOr0 aHann3a, Noay4YyeHHbIMU B YCN0BUAX
NoBTOPAEMOCTH.

3.10 BOCNPOM3BOAMMOCTb: [PeLM3noHHOCTb B YC/I0BUAX BOCMPON3BOAUMOCTU.

3.11 ycnoBus BOCNpPOM3BOAMMOCTU: YCNOBUA, NPU KOTOPbIX pe3y/bTaTbl aHanu3a nosyyatT no 04HON 1
TOI )Xe MeToANKe Ha NAEHTUYHbIX Npo6ax, HO B Pa3/IMyHbIX YCI0BUAX (Pa3HOE BPeMs, pa3Hble aHaNnuTUKN, pasHble
napTuv peakT1BOB O4HOr0 TMa, pa3Hble HA6OPbl MEPHO NOCYAbl, 3K3EMMNSPbI CPEACTB M3MEPEHWI 04HOTO THNa,
pasHble nabopatopun).

3.12 npogen BocnpoussogumocTu (R): Jonyckaemoe ans NnpuHATOlM BepoAaTHOCTM 95 % abconoTHOE pac-
XOXAeHne Mexay AByMS pe3ysibTatamun aHanmsa, Nosly4YeHHbIMU B YC/TIOBUAX BOCMPOU3BOAMMOCTH.

3.13 npuHATOE ONOpHOE 3HaYeHne: 3HayeHne, KOTopoe CNYXUT B KaYecTBe COrnacoBaHHOro 415 cpas-
HeHus.
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MpumMmeuaHne — B KAYECTBE OMOPHOrO 3HAUEHUSI MOTYT ObITb NPUHATHI:

a) aTTeCTOBAHHOE 3HAYEHWEe CTaHAapTHOro obpasua;

6) aTTecToBaHHOE 3HayYeHWe aTTecToBaHHOW cmecy;

B) MaTeMaTU4YecKoe OXWAaHWe U3MepsieMoll XapakTepPUCTUKM, T.e. CpeAHee 3HaueHue 3afaHHOl COBOKYMHOCTM
pe3y/bTatoB aHa/M3a — /Mlb B TOM C/ly4yae, Korga a) v 6) HefoCTYrMHbI.

3.14 MOrpewHoCTb pesynbTata aHanmsa (pesynbrata eAUHUYHOTO aHannsa): OTKNOHeHMe pe3y/bTa-
Ta aHanusa (pesynbTarta eVHUYHOIo aHaIM3a), NoJly4YeHHOro No aTTecToBaHHO MeToanKe, OT UCTUHHOTO (MN B
€ro OTCYTCTBMU NMPUHATOTO OMOPHOI0) 3HAYEHNS.

4 O6wune TpeboBaHusA

4.1 OT60p M NOATOTOBKY NPO6 KOHLEHTPATOB MefHblX K aHanu3y OCyL ecTBAAIT B COOTBETCTBUMN C
FOCT 14180.

4.2 MNpun npoBeAeHNN aHann3a NPUMEHAIOT BeCbl NabopaTopHble no FTOCT 24104, knacc TOYHOCTU BECOB
[O/XeH 6bITb yKasaH B KOHKPETHOM MeToAuKe aHanm3a.

MpumeuaHune — Ecnm knacc TOYHOCTU He yKa3aH B MeTOAVKE aHan3a, TO B3BelUMBaHUE aHaIM3npyemMoro
BELLEeCTBa, BeLecTBa [/151 NPUroTOB/IEHNS PACTBOPOB C M3BECTHO KOHLEHTpaL el MeTa/ioB 1 0CaAKoB B rpaBuMeTpu-
YeCKOM aHa/n3e NpPoBOAAT Ha Becax creumasibHoro kiacca ToyHocTv no FOCT 24104.

4.3 Maccy HaBeCcKn MefiHOro KOHUeHTpaTa B3BELWMNBAT C TOYHOCTbIO A0 YeTbipex AeCATUYHbIX 3HAKOB
nocne 3anaToii.

4.4 Ana npokanuBaHWa v cnnaBneHna NpuMeHsaT MydenbHble nabopaTopHble neyun, obecneynsarLime
Temnepartypy Harpesa He 6onee 1000 “C (npu ycnosuu, 4TO B METOAMKE aHaM3a He yCTaHOBMeHa gpyras Temne-
patypa). [4nA BbiCylIMBaHNA NPUMEHAIOT 1abopaTopHbIe CyLln/bHbIe WKadbl, 06ecneynsalLme TemnepaTypy
Harpesa He MmeHee 250 °C. [1nA pacTBOPEHUS ¥ BbiNapnBaHUsa pacTBOPOB NPUMEHSAIOT 3NEeKTpUYecKne nanTbl ¢
3aKpbITbIM HarpeBaTe/lbHbIM 3/1IEMEHTOM, 06ecneynsatoLme Temnepatypy Harpesa Ao 350 rC.

4.5 1na n3mepeHunsa NpoMexKyTKoB BpeMeH MeHee 5 MUH NPUMEHSAIOT NeCOoYHble Yacbl U CEKYHAOMEpbI,
6onee 5 MMH— TaliMepbl UK Yackl 1O60ro TUNa.

4.6 lnA npoBeAeHNs aHanm3a NpMMeHAI0T MepPHY0 NabopaTopHY0 CTEKISHHYIO NOCYAY He HUXe 2-ro Knac-
ca To4yHocTu no NOCT 1770, FOCT 29169. TOCT 29227. TOCT 29251. nocyay v o6opyaoBaHune no FOCT 25336.
thapdopoByto nocyay u obopygosaHue (TUrAun, NOJOYKM, BCTABKM AN IKCUkaTopoB nap.) no FOCT 9147, nocyny
13 NPO3payvHOro KBapL,eBoro crekna (Turnu, Konbbl, npodbupkn nap.) no FOCT 19908. a Takxe U3genns u3 nnatu-
Hbl no TOCT 6563, nocyay U3 crteknoyrnepoga mapku CY-2000.

4.7 MNpumeHaeMble B METOANKAxX aHaIM3a cpefcTBa n3MepeHuii n ucnelTatenbHoe o6opyaoBaHne fOMKHbI
npoxoAunTb Npoueaypy opuLnanbHOro y3akoHMBaHus B COOTBETCTBUMN C NOPSAAKOM, MPUHATBIM Ha TeppuTopun
KOHKPETHOro rocyapcraa.

4.8 flonyckaeTcsi MpMMeEHeHne APYrux cpefcTB M3MepeHuii, ucneiTatebHOro 060pyA0BaHNs, BCcnomora-
TeNbHbIX YCTPOICTB, Martepuanos, peakTMBOB, obecneynBalwlMx NpoBeAeHNe aHann3a C yCTaHOBMEHHON B
KOHKPeTHOW MeToAVKe NOrpeLlHoCTbi0 (HeonpeaeneHHoCTbH0).

4.9 MaccoBylo [,0/110 MeAun 1 puMeceil onpeAensaoT napansienbHo B 4BYX WX TpeX HaBeckax — Mo Koau-
4yecTBY NapassienbHblX ONpeAesieHUii, YNC/I0 KOTOPbIX YKa3bliBaeTCs B KOHKPETHOIN MeTofuKe aHanm3a, Ho He Me-
Hee ABYX. OJHOBPEMEHHO C NPOBEefEeHNEM aHann3a B TeX Xe yC/10BUAX MPOBOASAT KOHTPO/IbHbIM (XO/10CTOW) OnbIT
ANA BHECEHUA NONPaBKW B pe3ynbTaTbl aHanusa. Yncno napannenbHbiX onpefeneHnii npu KOHTPOSIbHOM OMnbITe
[O/HKHO COOTBETCTBOBATH YMC/Yy NapasasienbHbIX onpeseneHnii, ykazaHHOMy B MeTOAMKe aHanunsa.

4.10 TepMuHbI, KacalLimecs CTeNeHn Harpesa BoAbl (pacTBopa) M NPOAO/IKUTENbHOCTY onepauuni, — no
FOCT 27025.

TepMUH «Ten/iblii» 03HAYaET, YTO PacTBOP AO/IKEH UMETL TeMnepaTypy oT 40 °C go 75 °C. TepMuH «ropsyas
Boja» (pacTBOp) O3HauyaeT, 4TO Bofa (pacTBop) MMeeT Temnepartypy Bbiwe 75 °C. TepMUH «oxnaxaeHune»
o3HavaeT oxnaxaeHue A0 TeMmnepaTypbl oT 15 ®C a0 25 °C. TepMUH «HarpeBaHvue» o3HavyaeT HarpesaHue A0
Temnepartypsbl Bbiwe 75 °C.

4.11 MNMpuMeHsieMble B METOAMKAX aHa/IM3a peakTuBbl JO/MDKHbI UMETb KBaTMUKaLUI0 HE HUXKE «YUCTble AN
aHanusa». flonyckaeTca NpuMeHeHe peakTuBoB 60/1ee HU3KOWN KBanugukauum npyu ycnosumn obecneveHmsa nMmu
MeTPONOrMyecKnx xapakTepucTuk pe3ynbTaToB aHannm3a, HOpMUPOBAaHHbIX B MeToAuKe aHann3a. O6asaTtenbHoe
npMMeHeHne peakTBOB 60/lee BbICOKOI KBanuukaluy orosapmBaeTcsi B METOAMKE aHanv3a.
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4.12 AnA NpuUroToB/fIEHNA PacTBOPOB W3BECTHOM MaCcCOBOW KOHLEHTpauuvu UCMNOoAb3YIT MeTan/bl U UX
CcoefMHeHUs C MaccoBOl f0nell OCHOBHOTO KOMMNOHeEHTa He MeHee 99.9 % nnn cTaHfapTHbie obpasLbl cocTaBa
NOHOB METasIfIoB.

4.13 lMpuUroTtoBsieHNe pacTBOPOB XMMUYECKUX pPeakTUBOB BbINOMHAKT B cooTBeTcTBUM ¢ TOCT 4212,
FOCT 4517. TOCT 25794.1, TOCT 25794.2, TOCT 25794.3. TOCT 27025.

4.14 Mpu NpuUroToBfEHUN PacTBOPOB W MPOBEAEHWM aHanm3a nocse Kaxaoro fob6aBneHus peakTnsa
pacTBOp nepemMeLlvBatoT.

4.15 ANna npuroToBneHna pacTBOpPOB NCNOJb3YIOT ANCTUNNNPOBaHHY Bogy no FOCT 6709, ecnu B MeToam-
Ke aHa/nin3a He NpefycMOTPEHO UHOe.

4.16 KoHUeHTpaLuio pacTBOPOB BblpaXatT B eguHNLax:

- MaccoBoOil KoHUeHTpauuu r/gm3. r/cm1 mr/gm3, MKr/cm3:

- MONSAPHOW KOHLeHTpauum monb/gm3.

CofepxaHue BellecTBa BbipaxatoT maccoBoli gonei %. maH" (r/T. ppm).

4.17 MaccoBy0 KOHLEHTpaLuio TUTPOBAHHbIX PACTBOPOB YyCTaHAB/IMBAKOT HE MEHEE YeM MO TPeEM HaBeckam
MNCXOAHOr0 BewecTBa, ctaHAapTHoro o6pasua (CO) unm no Tpem anMkKBoTam pacTBopa M3BECTHOM KOHLeHTpaLuu.
CpegHeapudmMeTUYECKOe 3HaYeHre NoyYEeHHbIX Pe3ybTaToB OKPYINA0T 40 YeTbipex AeCATUYHbIX 3HAKOB Nocne
3anAToi.

4.18 CTeneHb pa3baBneHns KUCIOT U PacTBOPOB yKa3biBaloT no gopmyne A:b. rae A — obbeMHas yacTb
pa3basnsemoro pacteopa. b— ob6beMHas yacTb pacTBopuTens.

4.19 MNpwn ncnonb3oBaHnN hoToMeTpUUECKMX METOA0B aHann3a TOo/WUHY NOrMoLWatoLero CN0a KloBeTbl
noa6upaloT Takum 06pa3om, 4To6bl 06ecneynTb NpoBefeHne N3MePeHNii B ONTUMasbHOW 061acTu ONTUYECKNX
NA0THOCTEN ANA NPUMEHAEMOro cpeAcTBa U3MepeHus.

Mpu ncnonb3oBaHUN METOA0B aHaM3a aTOMHOI CNEKTPOMETPUX NPW YCNOBUW OCTUXKEHUA MeTponornyec-
KUX XapaKTepuUCTUK, yKa3aHHbIX B JOKYMeHTax Ha MeToAbl aHanunsa, fonyckaercsa:

- UCNONb30BaThb AN rPafynpoBKN PacTBOPbI C BBEAEHNEM HECKO/bKUX onpefenaeMblX 3N1eMeHTOB;

- U3MEHATb Anana3oH onpefensaeMbiX 3/1eMEHTOB B pacTBopax 415 rpafyvpoBKy Npu yCNoBuu cCo6N104eHNA
rpagyvpoBOYHO hyHKLUN;

- UCNO/MIb30BaTb NPY NPOBEAEHNN N3MepeHuii abcopbLunn fpyrne pe3oHaHCHbIe CreKTpasbHble IMHUN;

- MICNONb30BaTb aBTOMATMU3MPOBAHHbIE CUCTEMbI NOCTPOEHNS TPafyUMPOBOYHbIX rpadMKos, NPOBOAUTL U3Me-
peHns B aBTOMaTW3MPOBAHHOM peXuMme C Bbljayeil pesynbrata aHann3a Ha GYMadKHOM WM 3NEKTPOHHOM
HocuTene;

- nocnepoBaTefibHO onpeaensiTb HECKObKO 3/1eMEHTOB U3 O4HOW HaBeCKu Npobbl Nocne ee pasnoXxeHus n
COOTBETCTBYHOLLEro pa3baBneHns pactsopa npobbl TakMm obpa3om, 4To6bl Macca onpefensiemoro aneMeHTa B
HeM Haxogmnach B Nnpefesiax MaccoBO KOHLeHTpauuy B pacTBopax Aas rpagynpoBku.

4.20 pafynpoBOYHble rpadiuky CTPOAT B NPAMOYro/ibHbIX KoopAnHaTtax. o ocu abcumnce oTknagbiBaoT
Maccy Uam MaccoByio [0/110 B NpoOLeHTax onpeaensaemMoro KOMnoHeHTa uin yHKLUI0 OT Hee. a No ocu opanHaT —
3HaYeHne aHaNMTUYECKOro CUIHaNa. N3MePEHHbIV napameTp Unn YHKLMIO OT Hero.

[N NnocTpoeHus rpagyMpoBOYHOrO rpadka UCnob3yloT He MeHee Tpex rpagyMpoBOYHbIX TOHEK, NPU 3TOM
KaxkAas Touka CTpouTcs no cpegHeapndMeTYecKoMy pe3yibTaTty napasienbHbiX onpeAesieHnid, YNCa0 KOTopbIX
orosapvsaeTcs B MeToAuKe aHanunsa. [lepnognyHoCTb NPOBEPKMN CTABUNLHOCTU rPafynpoBOYHbIX TPatPUKOB— He
pexxe 04HOro pa3a B TpU MecsLua, a TakXe nocse pemMoHTa UM HacTpoikn napaMmeTpoB 060pyA0BaHUA, eCcnu B
MeToAuKe aHann3a He NnpeyCMOTPEHO UHOE.

pagyMpoBOYHbIE TOUKM [O/MKHbI 6bITb PABHOMEPHO pacnpejenieHbl N0 NHTepBany nusmepeHuii. Nepsas n
nocnegHAs TOUYKN ONXKHbI TMG0 COOTBETCTBOBATL Npejenam uHTepsana n3MepeHuin, NM6o oxeaTbiBaTb Npeaenbl
NHTepBana n3MepeHuii.

JonyckaeTcsi NPUMeHATb rPafyupoBOYHYI0 (DYHKLUMIO, MpeaCcTaBsaoLy0 CO601 ypaBHeHMe rpagynpoBoy-
Horo rpacpmka. MepBas n nocneaHsAa TOUKM rPaAyMpoBOYHOro rpaduka fomxHbl 1160 cooTBeTCTBOBATL, M60
oxBaTblBaTb Npejesbl UHTEpPBana N3MepPeHUii.

4.21 [lonyckaeTcsa NOCTPOEHME rpajympoBOYHbIX rpaddMKoB 1 pacyeT pe3ynbTaToB aHann3a npoBouThb €
NMOMOLLbIO MPOrpaMMHOro o6ecrneyeHuns NCNosb3yeMblX CpeCTB u3MepeHuii. B aTom cnyyae nporpammHoe o6ec-
neyeHne JOMXKHO 6bITb JOKYMEHTUPOBAHO, MAEHTU(ULMPOBAHO U yNpasBasemo, YtTobbl o6ecneynTb NPUrogHOCTb
ANA HenpepbiBHOrO MCMosb3oBaHuA. [lonyckaetcs BblfaBaTb pe3y/bTaTbl aHann3a Ha 6yMaxHom u (Mnum)
3/1EKTPOHHOM HOCUTENAX.

4.22 MNMpoBepKy NpUemMaeMocTn pe3ynbTaToB aHann3a v ycTaHOB/IEHWEe OKOHYAaTeNbHOro pe3yfnbTara npoBo-
Aat B cootBetctBum ¢ FTOCT NCO 5725-1, TOCT NCO 5725-6.
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4.23 OcdcopmneHne pesynbLTaTtoB aHanusa

PesynbTaTthl aHann3a npeacTaBnsaoT B Buge X+ /1 (npu goBeputensHoii BepoAaTHoctn P - 0,95),
rpe X — pesynbTart aHanusa. %;
+ [1— norpewHoCTb pe3ynbTaTtoB aHanusa, %.
3HavyeHuns «+ [I» npuBeAeHbl B KOHKPETHO MeToAmnKe aHanunsa.

MpumMmeuyaHue — Bcnyyas, Korja 3a OKOHYATE bHbIV Pe3yNbTar aHaM3a NPYHUMAIOT MefnaHy, NorpeLlHoCTb
paccunTbiBatoT no hopmyse

+ = -
+N =07,|92-12 it
rie R — npegen Bocnpon3BogymocTy;
I — npegen NoBTOPAEMOCTH;
N, — KO/MYeCTBO MapasfesibHbIX ONpeseneHunii Npyu NCcnosib3oBaHnM Npoueayp NPOBEPKW NPUEMIEMOCTU pe-

3yNbTaToB NapannenbHbIX onpeaeneHnii, n, 2 3;
c(n,)— koadbcpuumeHT nepexoga OT  cpefHeapuMeTVHeckoro K meguaHe. 3HaveHusi c(n.) npviBedeHbl B
FOCT NCO 5725-6 (Tabnuua 2).
4.24 OKpyrneHue pesynbTaToB aHann3a NpoBOAAT B COOTBETCTBUN ¢ TpeboBaHnsmu CT CIB 543.

4.25 KOHTpONb KayecTBa pe3ynbTaTtoB aHanusa

KOHTPO/1b TOYHOCTU pe3y ibTaToB aHanm3a NpoBOAAT B COOTBETCTBUY C [2] ¢ ucnonb3osaHnem CO coctaBa
no FOCT 8.315 conocTaBneHnem pesynbTaTa KOHTPONbHOW NpoLeaypbl C HOPMaTUBOM KOHTPONS. Pe3ynbTaT KOHT-
posibHOW npoueaypsl K, npu npoBefeHnn KOHTPOLHON Npoueaypbl AN KOHTpoa norpewHoctu (KMKIM) paccum-
TbIBaIOT No hopmyne

K,- X - C. )

rpe X — pesynbTtaT aHanusa CO;
C — arTtecTtoBaHHOe 3HayeHue CO.

HopmaTtue koHTponst K paccunTsiBaloT no gpopmyne

*=4.. (3)
roe + [, — 3HaveHume xapakTepuCTUKMN MOrPeLHOCTY pe3ynbTaTa aHannia npu peanmsaunm B KOHerTHOﬁ na6éo-
paTtopuun. CooTBeTCTBYOLLEEe aTTeCToOBaHHOMY 3HaveHuto CO.
Ecnun npu nposefeHnn KOHTponsa npumMmeHsatoT CO. KOTOpble He NCMOb30BaNnCh NPy yCTaHOB/IEHUY MOKa3a-
Tesisi TOYHOCTU pe3ynbTaToB aHasim3a U NorpeLHoCcTb aTTeCTOBAHHOIO 3HaveHusa CO cBbilwe ofHol TPEeTn OT Xapak-
TEPUCTUKN MNOTPELLHOCTY pe3ynbTaTa aHann3a, HopMaTuB KOHTPO/IS TOYHOCTU paccyMTbiBatoT No hopmynie

K -

rae AitM — xapakTepucTuka NorpelHoCcT aTTecCTOBaHHOMO 3Ha4YeHNs n3mepsaemoro anemeHTa s CO.

MeproAnyYHOCTb N3MepeHunsa coctasa CO — B COOTBETCTBUM C PYKOBOACTBOM M0 06ecrneyeHunto kayectsa
aHanMTUYecKnx paboT, 4eiCTBYOWMNM Ha NpeanpusaTuu.

MaccoByto fot0 onpegenseMoro komnoHeHta B CO HaxoAsaT U3 yucna napannenbHbiX onpeaeneHuit, yc-
TaHOB/EHHbIX KOHKPETHO METOAMNKON aHanu3a.

[ANA KOHTPONA cTabuIbHOCTU pe3ynbTaToB aHan3a PeKOMeHyeTCsa UCMOJb30BaTb KOHTPOJIbHbIE KapThbl
LWyxapTta no FTOCT MCO 5725-6 (pa3gen 6) u [3].

ANrOpUTMbl OLEHKN CTabWUbHOCTU pe3ynbTaToB aHanu3a onpefensoT B COOTBETCTBUN C PYKOBOLCTBOM
no obecrneyeHUo KayecTBa aHanMTUYeCKUX paboT, AeliCTBYIOLWMM Ha NpPeanpuaTUn, C y4eToM Tpe6oBaHMi
FOCT NCO 5725-6 (pa3gen 6).

Mpu otcyTcTBUN CO JONYCKAETCA KOHTPO/Ib TOYHOCTU pe3yibTaTtoB aHann3a npoBoAnTbL C NOMOLbI0 METO-
fAa pob6aBok, MeTofa BapbypOBaHNA HABECOK WM C MOMOLLbIO aTTECTOBAHHbIX CMeceii no (4).

4.26 [lonyckaeTca NpUMeEHeHue pyrux MeTof0B aHann3a, aTTecToBaHHbIX B YCTAHOB/IEHHOM Nopsifike B
cootBeTcTBMM ¢ TOCT 8.010 M obecneumBaroLwyx MeTPOAOrMyeckme xapakTepucTUKN He XyXe yKa3aHHbIX B
HacTosiem cTaHgapTe.

4.27 Mpy BO3HUKHOBEHWUW pasHornacuii mexay nocTasLiMKOM 1 noTpebutenem no KavyecTsy MeHOro KoH-
LeHTpaTta apbuTpaxHbIMy MeTogamMu aHanm3a ABNAITCA METOAbI, U3/I0XKEHHbIE B HACTOALLLEM CTaHAapTe.

8
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5 TpeboBaHua 6e3onacHocTu

5.1 Mogrotoska Npo6 KaHanu3y u nposejeHne aHannia (pacTBOpeHNe B KUCIOTax, LWenoyax u rnp.) u sce
onepawlum XMMUYECKOro aHann3a, CBsi3aHHble C Bble/IeHeM AL0BUTLIX NapoB v ra3os, cnefyeT BbliMO/HATL B
BbITSKHbIX WKadax nnm 6okcax, 060pyA0BaHHbIX MECTHbIM OTcacbiBalLWmMM ycTpoiicteom no FOCT 12.4.021.

5.2 NabopaTopHble NoMeweHna JO/HKHbl 6biTb 060pyA0BaHbl BEHTUAALMOHHBIMUK CUCTEMaMU MO
FOCT 12.4.021.

5.3 Mpu BbINONHEHNN @aHaNN3a MeHbIX KOHLLEHTPaToB B BO34yX paboyell 30Hbl MOTyT Bbl4eNATbCSA BpeAHble
BeulecTsa. MNpegensHogonycTumble KoHueHTpauun (MAK) nx B Bo3ayxe paboyeli 30HbI AO/MKHbI COOTBETCTBOBATH
FOCT 12.1.005 u (5).

5.4 KOHTPO/b KOHLEHTpaL M BpeAHbIX BeLeCcTB B BO3Jyxe paboyeli 30Hbl ciegyeT oCyLecTBAATb B COOT-
BeTcTBMM ¢ TpeboBaHmamu MTOCT 12.1.005, TOCT 12.1.016 v [6]. MepnoanYHOCTb KOHTPONS 3aBUCUT OT Knacca
onacHocTu Bewectsa nolfOCT 12.1.007 v pernameHTupyetca NOCT 12.1.005.

5.5 JTabopaTopHble NMOMELLEHNSA, B KOTOPLIX BbINOSIHAETCS paboTa no XMMn4eckoMy aHanunsy uccnegyemoro
Marepuana, fo/1XHbl COOTBETCTBOBAaTL TPE60OBaHUSAM NoXapHoi 6e3onacHocTn no FOCT 12.1.004 u [7]. CpeacTBa
1 CNocobbl MOXapoTyweHUs cnegyeT NPUMeHsTbL B cooTBeTcTBMM ¢ TOCT 12.4.009 B 3aBUCUMMOCTU OT UCTOYHMKA
BO3HWKHOBEHWA U XapakTepa noxapa.

5.6 Mpu pa6oTe c ropio4MMM 1 B3pbIBOOMACHbLIMY razamu cnegyet cobnogate Tpebosanma FOCT 12.1.010,
FOCT 12.1.004. MNpu ncnonb3oBaHnu ra3os B 6annoHax cnegyet cobnogatb TpedbosaHusa [8].

5.7 3neKTpoTeXHUYECKNE KOHTPONBHO-U3MepUTE NbHbIE TPUGOPLI N NnabopaTopHoe 06opyfoBaHne 1YCNoBUA
NX 3KCcnayaTauuu 4OMKHbI COOTBETCTBOBATh TpeboBaHmam MOCT 12.2.007.0, FOCT 12.1.030 v [9J. 3a3emneHune
[O/XHO COOTBETCTBOBAaTb Tpe6oBaHuaM [10].

5.8 OpraHu3saumnsa obyvyeHna 1 NpoBepku 3HaHUn paboTatwmx TpeboBaHMAM 6e3onacHoCcTn Tpyga — Mo
FOCT 12.0.004 v [11].

5.9 MNepcoHan nabopaTopumn fo/keH 6bITb 06€cneyveH cneymanbHol 04eXA01, cneynanbHoin 06yBbo 1
ApYyrMMn cpefcTBamMun MHAWBUAYANbHON 3alWnTbl B COOTBETCTBUM C (12) 1 [13].

5.10 MNepcoHan nabopaTopumn fosxkeH 6bITb 06ecneyvyeH 6bITOBLIMU MOMELLEHUAMMN NO TPyNne Npou3BoA-
CTBEHHbIX npoueccoB 16 BcooTBeTcTBMY C (14}

6 MeToabl onpeAeneHns MaccoBoi 40U Meaw

6.1 O6nactb NpMMEHeHns

B HacTosieM pa3/efie yCTaHOB/IEHO ONpeAesieH e MaccoBoi AoNU Meay B AmanasoHe oT 10 % TUTpumeT-
puyeckuMu (1040MeTPUYECKUM 1 TPUTIOHOMETPUYECKIM) METOAAMU.

6.2 Tpe6oBaHMA KNOrpeLwwHoOCTN aHanmsa

MorpeLwHocTb pe3ynbTaToB aHanM3a MaccoBoWi 0NN Meay, 3HaYeHusl npeAeioB NOBTOPSAEMOCTM U BOCNPO-
M3BOANMOCTU AN [OBEPUTENbHO BEpPOSATHOCTM P = 0.95 A0/1KHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHbLIM B
Tabnuuen

Ta6nunya 1
B npoueHTax
JAvanasoH MorpelHocTb peaynbra- Mpeaen
MaccoBOV s0/n Mean ToB aHa/msa 1A noBTOPSEMOCTH BOCMPON3BOANMOCTM

T(n' 2 R
Ot 10.00 go 13,00 BK/HOM. 0,13 0,15 0.18
Cs. 13,00 * 16,00 » 0,15 0,18 0.21
» 16,00 » 20,00 » 0,18 0,19 0.26
» 20,00 » 25,00 B 0,21 0,21 0.29
» 2500 * 40.00 » 0,23 0,25 0.33
» 40.00 0,33 0,34 0.47

* COOTBeTCTByPOT 3Ha4YeHunsam paCLIJI/IpeHHOI7I HeonpeneseHHoCTu.
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6.3 WMopgomoTpuyockuii meToq

6.3.1 CpeacTBa U3mMepeHuii, BCnomoraTe/ibHble yCTpolicTBa, MaTepuarnbl, pacTBopbl

Mpu BbINOAIHEHWMM aHaNn3a NPUMEHAINT cneayloline cpeicTBa MU3MepeHuii, BCnomoraTeibHble yCTpoiicTea:

- neyb MyhenbHyI C TEpMOperyaTopom, obecneynBarolLyto TemnepaTypy Harpesa go 1000 °C;

- WKad CyLWWbHbI NabopaTopHbIii;

- TePMOMETP CTEK/AHHbIN PTYTHbINM rpynnbl IV no FTOCT 13646;

-Turnu dapcopossie no FOCT 9147;

- KON6bl MepHble 2— 100— 2.2— 500— 2.2-1000-2 no FOCT 1770;

- Konb6bl KH-2— 250-19/26. KH-2— 500— 29/32 no NOCT 25336;

-CcTakaHbl B-1- 100 TXC. B-1—- 200 TXC. B-1- 400 TXC no rOCT 25336;

- 6opeTkn 1— 2— 25— 01,1— 2— 50— 01 no FOCT 29251,

- MUNETKN He HMXe 2-ro Knacca ToyHocTn no FOCT 29169 u TOCT 29227;

- BOPOHKM ANst hunbTpoBaHus nabopatopHbie no FOCT 25336:

- CTEK/10 YacoBoe.

Mpu BbINOSIHEHMM aHaN3a NPUMEHAIT cegylolne maTepuasnsl, pacTsopsbl;

- BOAy AuctunnmposBaHHyo no FOCT 6709;

- KMCcNoTy a3oTHyto no FOCT 4461 n pasbasneHHywo 1:1 n 1:100;

- KucnoTty cepHyto no FOCT 4204 v pa3basneHHyto 1:1 n 2:98:

- CMeCb KMCNOT CEPHOW 1 a30THOIA:

- KucnoTy consaHyto no FOCT 3118:

- KUCNOTY YKCyCHyto no TOCT 61, pasbasneHHyto 1:3:

- Kncnoty 6pomuctoBogopoaHyto no FOCT 2062.

-cMmecb kucnot Np 1;

- cMmecb Kncnot Np 2;

-aMMuak BogHbIi no FTOCT 3760, pa36aBneHHblin 1:1;

- aMMOHWIT a30THOKMKCALIN Nno TOCT 22867,

- aMMOHMi poaaHucTbiii no FOCT 27067. pacTBOP MaccoBoi KoHueHTpauum 100 r/am3;

-aMMOHM hTopucTbili no FOCT 4518;

- aMMOHWIA hTopUCTbIN Kucnblii no FTOCT 9546. pacTBOp MaccoBoit KoHueHTpaunu 200 r/gm3,

- Kanuii iogmcTblii no FOCT 4232:

- Kpaxman pactBopumbiii no FOCT 10163. pacTBOp MaccoBoOl KOHUeHTpauum 5 r/igm3;

- HaTpwuii yrnekucnblii no FOCT 83;

- CNUPT 3TUNOBbLIN PeKTUMKOBAHHbIA TexHUYeckunin no FOCT 18300:

- Megb no F'OCT 859. mapku He HKe MO;

- HaTpWit CepHOBAaTUCTOKNCABIN 5-BOAHBIN (TMOCynbat HaTpusa) no FOCT 27068. pacTBOPbl MacCOBO KOH-
yeHTpauum 200 r/am3, MmonapHoii koHueHTpauum 0.05 1 0,1 monb/gm3;

- MEeTU/I0BbI OpaHXeBblli, UHANKATOP Mo [15]. pacTBOP MaccoBoW KoHUeHTpauun 1 r/gm3

- 6ymary punbTpoBansHyto no FOCT 12026;

- (huNbTPbl 06€330/1EHHBIB MO [16].

6.3.2 MeTo4 aHanu3a

MeToz iofoMeTPUYeCcKoro TMTPOBaHNS OCHOBAH Ha peakuun BoccTaHoBneHus meam (Il) po megu (1) nogm-
AO0M Kanus B cnabocepHOKNCI0N unm cnaboa3oTHOKUC/ION cpee. BblAeNnBLINACS 3/IEMEHTHbIN oA TUTPYHOT
pacTBOpoM TuocynbaTa HaTpusa B NPUCYTCTBUM Kpaxmana. Meab npefBapuTeibHO OTAEMAIT OT MeLlarLwmx
TUTPOBAHWIO 31EMEHTOB OCaXAEHNEM B BUAe cynbdua Memn unm TMTpoBaHue NpoBOAAT B NPUCYTCTBUM MeLlato-
LWKNX 3N1EMEHTOB, MacKMpysa Ux KoManekcoobpasosaTensimu.

6.3.3 MoAroToBKa K BbINOJTHEHUWIO aHanusa

6.3.3.1 Mpv NpUroTOBNEHNY CMECK KUC/OT CEPHOI 1M a30THOIN cMmelumBatoT 30 cm3cepHoli kKnucnotbl n 500 cm3
npefBapuTeibHO MPOKUNAYEHHOW a30THOW KUCNOTbl. CMEeChb KNC/IOT MPUMEHSIOT CBEXENPUrOTOBIEHHOIA.

6.3.3.2 MNpu npuroToBneHun cmecu kncaoT Ne 1 cmewmsatoT 60 cm3 cepHoli kucnoTtbl, 100 cM3 a30THOIA
KucnoTbl, 350 cM3consHol kucnoTbl 1490 cm3BoAabl. PacTBop yCcTouMB B TEUEHME MecsLa.

6.3.3.3 Mpu NpurotToBneHnn cMecun KncaotT Ne 2 cmewmBatoT 40 cmM3 a30THON KucnoTbl, 100 cm3 cepHoi
kucnoTbl 1 300 cm3BOAbl. PacTBop yCTONUMNB B TeUeHue roga.

6.3.3.4 Mpu NpUroToB/IEHNN pacTBopa Kpaxmasa pacTBOPUMOro MaccoBOl KOHUeHTpauum 5 r/am3HaBecky
Kpaxmana maccoii 0.5 r paamewwnsatT B 10 cM3BOoAbl f,0 NONYYEHUA OL4HOPOAHOW Kalwulbl, CMECb MeAJ/IEHHO
cnusatT Npu nepemelunsaHnm B 90 cM3kunsaLLeid Bogbl U KUNATAT B TeyeHne 0T 2 40 3 MUH. oxnaxaatT. PacTteop
NPUMEHSIOT CBEXENPUIOTOBIEHHbIM.
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6.3.3.5 MNpyn npurotToBNeHNN pacTBOPOB CEPHOBATUCTOKMUC/IONO HaTpuUs (TUOCYIbaT HaTPUS) MOJIAPHBIX KOH-
LeHTpauwuii 0.1 (0.05) monb/aM3HaBeCcKM conn maccoi 24.8 (12.4) r cooTBETCTBEHHO pacTBopsAoT B 200 cm3npo-
KUNSYEeHHOW BoAbl. PacTBop hnnbTPyOT B MEPHYI0 KONGY BMecTuMocTblo 1000 cm3, go6asnsatoT 0,03 ryraekuc-
N10T0 HaTpUSA, ONNBAIOT 40 METKM NPOKUNAYEHHON 1 OXNaX4eHHOl BOJOI 1 NnepemellnBaioT. PacTBop BblAepXHu-
BaloT nepej ynorpebseHnem B TedeHme oT 6 [0 7 CyTOK.

Mpu NpMroToBAEHMN pacTBOpPa CEPHOBATUCTOKMNCOroO HaTpus (TMocynbaT HaTpusl) MaccoBol KOHLLEeHTpa-
uumn 200 r/gm3HaBecky conm maccoi 200 rpacteopatoT B 800 cm3BOAbl U NepemellnBatoT.

JonyckaeTtca rotoBuTb pacTBOpbl CEPHOBATUCTOKMCOrO HATPUSA U3 COOTBETCTBYOLUX CTAH4aPT-TUTPOB
COrNacHo MHCTPYKLUK MO UX MPUFOTOB/IEHNUIO.

6.3.3.6 YcTaHOBKa MacCcoBOW KOHLEHTpauuy pacTsopa Tuocynbdara HaTpus

MaccoByto KOHLEHTPaL Mo pacTBopa THocy ibara HaTpus yCTaHaB/IMBAIOT CeAyoLWwmnm 06pa3om: CTPYXKKY
MeTanIM4yeckoii Meau noMeLlaT B TENJIbIA PacTBOP YKCYCHOI KNCNOTbI, pa3basieHHol 1:3. 3aTeM npombiBaloT
BO/0/1, 3TMN0BLIM CIMPTOM M BbICYLLIMBAIOT Ha BO3ayxe. OT6upaloT Tpy HaBeckn mean maccoii ot 0.1040 0.20 r.
B3ATble CTOYHOCTbIO /10 HETBEPTOro 3HaKa, ¥ NoMeLLalT UX B CTaKaHbl UM KOHUYECKNE KOJ6bl C LUIMPOKUM FrOpsioM
BMecTMMOCTbt 250 cm3. MpunusaoT 10 cM3a30THON KUCNOThI, pa3d6aBsieHHONW 1:1. HakpbIBaOT cTakaH (Konoy)
4acoBbIM CTEKNOM (KPbILKOW) N HarpeBaloT A0 pacTBOpeHuss HaBeCcku. CTeK/1I0 CHUMaIOT, 06MbIBAOT ero Hag
cTakaHoMm (Kon6oii) Boaol nynapmBatT pacTBop 40 06beMa oT 2 40 3 cM3. [,o06aBns0T 2 CM3CEPHOWN KACNOTbI,
pasbasneHHoii 1:1. n BbinapusaloT gocyxa (B octaTke 2— 3 Kanau Kucnotbl). OcTaTtok oxnaxatT, o6MbiBaOT
CTEHKM CTakaHa (Konbbl) BOAONM M CHOBA BbIMapunBatoT 40 Bble/NeHNA NapoB CEPHO KMCNOTbI. MNocne oxnaxaeHus
npunueatoT oT 20 4,0 40 cm3BoAbl, 06aBNAOT 0.2 T PTOPUCTOro HATPUA, OT 240 3 T AIOAUCTOrO Kanus n TUTpyoT
BbleNMBLUNIACA io[ pacTBOPOM TUOCY/ibpata HaTpusa A0 61eHO-XeNToi okpacku. MpunvsatT oT 3 40 5 cm3
Kpaxmasa v MpoAos/KalT TMTPOBaHNe [0 UCHE3HOBEHWNSA CUHEe OKpacku pacTeopa.

MaccoBylo KOHLiEHTpaLuio pacTeopa Tmocynbdara Hatpus C, BbipaXKeHHyto B rpammax Mmeaun Ha 1 cm3pa-
cTBOpA. I/CM3, BLIYMCNAT No hopmyne

©)
roe T — macca HaBecku megwm, T;
Y- o6bem pacTBopa TMocynbara HaTpua, U3pacxofo0BaHHbIi Ha TUTPOBaHME, C YYEeTOM KOHTPOJIbHOTrO
onbita, cM3

6.3.4 BbinonHeHune aHanusa

6.3.4.1 O6wume TpeboBaHMa K mMeTofaMm aHanu3a u TpeboBaHUA 6e30MacHOCTU NPU BbIMOSHEHUN aHa-
NIN30B— B COOTBETCTBUYU C pasgenamud un s.

6.3.4.2 OnpepgeneHve Mmeau c npegsapuTesibHbIM OTAE/IeHNEM ee OT MeLlaloL X 3/IEMEHTOB

HaBecxy MefHOro KoHueHTpaTa maccoii o1 0,3 0 0.5 rmomeLLaloT B cTakaH UM KOHUYECKy Konby BMec-
TUMocTblo 250 cm3, cmaumBaloT Bogol, Ao6aBnsawoT oT 0.2 o 0.5 r pTopuctoro ammoHus, npunmsarT 10 cm3
a30THOI KUCNOTbI, HAKPbIBAKOT YaCOBbIM CTEK/IOM (KPbILLIKON) M 0CTaBNAT 6e3 HarpeBaHnsa 40 NpekpaleHuns
6YypHOI peakuun BblAeNeHUss OKCUA0B a30Ta U BbiNafeHns KOpPosiIbKOB cepbl. 3aTeM HarpeBaloT B TeueHue oT 3 4o
5 MWH. fo6aBnsAlT 0T 5 A0 10 cM3COASAHON KUCNOTbI M ynapuBatoT A0 BAAXHbIX CONeN.

Mpu cogep>kxaHnm B MEAHOM KOHLeHTpaTe MaccoBOi A0NW MbllbsAKa 1 cypbMbl 60n1ee 0.10 % NnpoBOAAT X
OTFOHKY. [19 3TOro KocTaTKy 406aBNAT 0T 340 5 CM3CONSAHOW KACNOTbl M OT 3 405 CM36POMUCTOBOA0POAHOM
KUCNOTbI, HArpeBatoT ¥ BbinapusaloT gocyxa. CHoBa f06aBAsAlT 0T 340 5 cM36pOMUCTOBOAOPOAHON KUCAOTbI 1
BbiNapuBaHue NOBTOPAIT. K Cyxomy ocTaTKy npuansalT oT 2 40 3 CM3COMSHOW KMCNOTbl U BbiNapuMBawT A0
BI@XKHbIX COMelt; 3Ty onepawuio NOBTOPSIOT eLle OAUH pas.

K ocTaTKy, nosly4ueHHOMY No 11060My M3 yKa3aHHbIX cnoco6oB, npuameatT 10 cM3cepHO KUCNOThI, pas-
6aBneHHoi 1:1, n BbiInapuBaloT 4,0 NOABNEHUA OO6UNbHbLIX NApPOB CEPHOW KUCIOTbI.

Ecnv npucyTCTBYIOT KOPO/IbKY Cepbl TEMHOI OKpacku, To 406aBns0ToT 0.5 40 1 ra30THOKMNC/IOrO aMMOHUS
(vnn nNo Kannsm a3oTHYIO KUCNOTY) U BblAep>KuBaloT npu Temnepatype ot 200 °C o 220 °C B TeueHue ot 20 g0
25 MuH. Oxnaxgatot, npunnsatoT 10 cM3BoAbl, BbINapUBalT pacTBOpP A0 CYyXux coneit. NMpokanmeatoT Nnpu Temne-
patype o1 200 ®C 0 220 CC B TeueHne oT 1040 15 MuH. so6aBnsoT 10 cM3cepHoii KucnoTel, pad6aBneHHoli 1:1,
1 BbiNapnBaloT 40 NOABAEHNA 06UNbHBIX NAPOB CEPHO KNCAOTHI.

KoxnaxpgeHHomy octaTtky npununsatot oT 30 o 50 cmM3BoAbl, HarpesalT 4,0 pacTBOPEHUA PACTBOPUMbIX
cynbdatoB 1 uNbTPYIOT pacTBop Yepe3 puAbTP cpedHeit NN0THOCTU, cobupas unbTpaT B KOHUYECKYIO KOnby
(cTakaH) BMmecTumocTbio 500 (400) cm3. PuNbTP NPOMBIBAIOT ropsiyeil CepHoli KUCNOTOW, pa3baBneHHol 2:98. go
oTpuuaTenbHON peakum NPOMbIBHbIX BOJ, HA TPEXBaSIeHTHOE Xe/ie30 ¢ PpacCTBOPOM POAaHUCTOro aMMOHUA U OT-
6pachbiBaloT.
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B npucyTcTBUM 3HAUMTENbHbIX KOMYecTB cBMHLA (6onee 1 %) cepHOKUCAbIN ocTaTOK o6pabaTbiBaloT cne-
aylowmm o6pasom: KoxnaxaeHHoMy octaTky npunvsatoT oT 80 40 90 cm3BOAbl, HArpeBatT N KUNATAT B Te4eHne
oT 1040 20 MWH. 3aTeM pacTBOP € 0CaAKOM OX/1axAalT B NPOTOYHON BOAEe B TeYeHne OT 140 2 4 unun ocTaBnsaoT
[0 cnepytowero AHa. OcafoK CEPHOKMCNOro CBUHLLA (OUNbTPYIOT HA NAOTHbIN PUNBLTP, B KOHYC KOTOPOTO B/IOXEHO
HEMHOTO YNNbTPOBYMaXKHOI Macchl, NPOMbIBAKT 2— 3 pa3a X0/104HO CEPHOI KNCOTOW, pa3basBnieHHol 2:98. n
3aTteM 7— 8 pa3 BOAOW 40 OTpuLaTeNbHON peakun NPOMbIBHbIX BOJ, HA TPEXBa/eHTHOE Xene30 C pacTBOPOM
pOAaHMCTOro aMMOHUSA. ®UAbTP C 0CAAKOM OTOPACHLIBAKT WM COXPAHAIT ANA onpefeneHnss MaccoBoii A4onu
CBMHLA.

dunbTpart 4OBOAAT BOAON A0 06bema oT 200 o 250 cm3um HarpeBatlT pacTBop 40 kKuneHus. Jo6aBnsawT
He60MbLINMUN NOPLMAMUN NPU NOCTOSSHHOM NepeMeLlnBaHun ropsaynii pacTBop TMocynbara HaTpMs MaccoBOit
KOHUeHTpauun 200 r/gm3 40 obecuBeynBaHusa pacteopa v 3aTem eue oT 10 go 20 cm3. PacTBop KUNATAT [0
NOJIHOW Koarynauum ocagka cynbduaa meamn n cepbl. 3ateM NpoBepsAoT Ha NONHOTY ocaXaeHusa mean. 4na aToro
npu6asnsToT 140 2 cM3pacTBopa TMocy/bhata HaTpusi MaccoBOi KoHLeHTpauumn 200 r/am3. Ecnv noasnseTcs
cepblil 0CafoK BblAeNVBLLECS Cepbl, TO 0OCaXAeHne NosHoe.

Ecnn nossnsetcs yepHblil ocafok cynbhuga meam, To pacTBOp BHOBb KUNATAT AN8 Koarynauum ocagka,
npunueawT oT 140 2 cm3pacTBopa TMocybgaTta HaTpus MaccoBoli KoHUeHTpauum 200 r/gm3. Ecnu nossnseTcs
cepblil 0CafoK BbleMBLIECSA Cepbl, TO OCaXAeHne NosHoe.

PactBop 6bICTPO hUNLTPYIOT Yepe3 HennoTHbIN unbTp. Konby (cTakaH) n huabTp 6bICTPO NPOMbIBAIOT
10— 12 pa3 ropsaueii Bogoii. CTeHku konbbl (CTakaHa) npoTupatoT KycKoM hunbTpoBasibHOW 6ymarn n nomewyaT
ero Ha hunbTp c ocagkom. PunbTpaT oT6pachiBaOT UM COXPAHAIOT A1 ONpeAesieHNss MacCcoBO [0N LMHKA.

dunbTp c 0cafKoM nepeHocAT B (hapdopoBbIli TUrenb, Ha AHO KOTOPOro NO0XeH He6O0NbLLOK KyCOK hUb-
TPOBasibHOW Bymaru, BbICYLUMBAIOT, CXXUraloT U NpoKanMBatT B MydenbHO neyn npu TemnepaType oT 550 “C go
650 BC B TeueHue oT 30 40 40 MUH [0 NOSIHOTO CropaHns PuabTpa, OKUCAEHNA Cepbl U 06pa3oBaHUsa okcuga
Meaun. Nocne aToro TUreflb BBIHUMAKT U3 NeYn 1 OXNaxgatoT.

MpunueatoT B TUrens oT 340 5cm3a30THON KMCNOThl, pa3baBneHHol 1:1, n HarpesatoT. [ocne pacTBOpeHns
ocafika pacTBop cnuBalT HE6ONbLWUM KOIMYECTBOM BOAbI B CTAKaH MW KOHUYECKYHO KONBY C LUMPOKUM Fropaom
BMecTumocTbio 100 cm3 1, He nepecylinBas, BbinapMBalT 40 cMponoobpa3Horo coctosaHus. Mpunueawt20 cM3
a30THOW KNCnoTbl, pa3basneHHol 1:100. pacTBOPSAIOT COMM NpY cNaboM HarpeBaHUN 1 OXNaXAAI0T.

MpokaneHHbIli 0caf0K MOXHO PacTBOPUTbL Ceaylolmnm o6pa3om, B TUrenb ¢ 0cagKoMm npuansatT oT 340
5 cM3a30THOIi KUCNOThI, pa3baBneHHoi 1:1. HarpeBaloT 0 PacTBOPEHMSA OcafKa U MepeHoCAT pacTBOP B CTakaH
NN KOHUYECKYI0 KONBY C LWMPOKNM rop/ioM BMeCTUMOCTbio 100 cm3. ,06aBAsitoT 2 cM3CepHOii KUCNoThbl, pa3bas-
neHHoli 1:1, n BbiInapMBalOT NOYTU Aocyxa (B ocTaTke 2— 3 Kanau KucnoTbl). OcTaToK oxnaxaatT, 06MbIBaloT
CTEHKM cTakaHa (Konbbl) BOAON M CHOBA BbiNapMBatoT 4,0 06MIbHOIO BblAeNIeHNSA NapoB CEPHOI KncnoTsl. Mocne
oxnaxgaeHus fo6asnaT 20 cmM3BoabI.

JlonyckaeTcs pacTBOPATb NPOKaneHHbI ocafok cneayowmm obpa3om: nepeHocAT 0cafoK B cTakaH (Kon-
6y) BMecTumocTbo 100 cm3, npuamnsatoT oT 3 40 5 cM3a30THOW KUCNIOThI, pa3baBneHHoli 1:1, HarpesawT 4o
pacTBopeHus okcnga meaun. OCTaTok B TUT/1e pacTBOPSIOT B HECKO/IbKUX KanisiX a30THOW KNCOTbI, pa3baBieHHoM
1:1. npy HarpeBaHuUn. PacTBOp NPUCOeANHAOT KOCHOBHOMY pacTBopy He60MbWNMM KONNYECTBOM BOAbl. AHaNn3
NPOAO/IXAIOT, KaK yKa3aHo Bbille.

MpokaneHHsblli ocafok gonyckaeTca pacTBopATb BcMmecu kucnot No 1 uam Ne 2.

B pacTBOp, MONYYEHHbIA TeM WAW WHbIM cnoco6oM, fob6aBnsaT 0,2 r PTOPUCTOro HaTpua, oT 240 3 1
AoAncToro Kanvsa u TUTPYIOT Bbl4eNUBLLIMIACA 104 pacTBOPOM TUOCYyNbhaTa HaTpusa MOSIAPHON KoHueHTpauum 0.1
nnun 0.05 monb/aM3 40 Nnepexofa OKpacky pactTeopa B COIOMEHHO-XeNTyt. MpunmealoT oT 240 3 cmM3Kpaxmana
1 NPOLO/MKAT TUTPOBaHME 10 UCHE3HOBEHWA CUHEN OKpackn pacTBopa.

6.3.4.3 OnpepgeneHne mean 6e3 oTaeNIeHNA ee OT MeLlalLWmnX 3/IEMEeHTOB

HaBecky MegHOro KoHueHTpaTa maccoii o1 0.3 400.5 rnomewaloT B CTakaH UM KOHUYECKYIO KONGY BMeC-
TUMocTbio 250 cm3, cmaumBatoT BoAolM, fob6asnsaoT o1 0.2 4o 0.5 r pTOpUCTOro aMmMoHus, npuauearT oT 25 ao
30 cm3cmecy CepHOli U a30THOM KNCNOT nocTaBAsaoT 6e3 HarpeBaHus 40 NpekpalLeHns 6ypHoii peakuuu Bblge-
NleHns OKCMA0B a3oTa. 3aTeM pacTBOp HarpeBalT 0 paCTBOPEHUA HABECKU U BblMapuBaloT 4,0 NOABNEHUA IYCTbIX
napoB CEPHOI KMCNOTbl. OCTATOK OXNnaxjarT, 06MbIBaKOT CTEHKM CcTakaHa (Konbbl) BOLON U CHOBA BbiMapusaloT A0
06UNBHOTO BblAENEHNS MapoB CEPHOI KUCIOTHI.

JonyckaeTcs NPOBOANTL pacTBOPEeHMe HaBeCKU, Kak yka3aHo B 6.3.4.2. 11 3TOro HaBeCcKy MeHOro KoH-
ueHTpata maccoli ot 0.3 40 0,5 r nomewatoT B CTakaH Uam KOHMYeCKyt Konby BMecTumMocTbio 250 cm3 cmaun-
BalOT BOAOW, fo6aBnAT 0T 0,2400.5 rpTOpMCTOro aMmmoHus, npuameaoT 10 cM3a30THOW KUCAOTbI, HaKpbIBAIOT
4acoBbIM CTEK/IOM M OCTaBNAOT 6€3 HarpeBaHua 4,0 NpekpaleHns 6ypHoi peakummn BblAeneHns OKCM0B a3oTa.
3atem HarpeBakT B TeyeHue oT 3 40 5 MuH. fo6aBnatoT oT 5 40 10 cM3 CcONAHOW KUCNOThI 1 ynapusawT 40
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BMaXKHbIX conei. KoctaTky npunnsatoT oT 2 40 3 cM3 CEPHOI KUCNOTbl, pa3baBnieHHol 1:1. n BbinapuBakwT 40
NOSIBNEHNS TYCTbIX MApPOB CEPHOW KMCNOTbl. OxnaxaatT, 06MbIBalOT CTEHKM CTakaHa (Kon6bl) BOAOW M CHOBa
BblNapuBaloT f,0 06UIbHOTO BblAENEeHNA NapOB CEPHON KUCNOThI.

OcTaToK, NOMYYEHHbIR N6bLIM cnoco6om, oxnaxapawT, AobasnswT oT 10 40 20 cM3BoAbl, KUNATAT 40
pacTtBopeHua conei, oxnaxgawT. K oxnaxaeHHoMy pacTtBopy npubaBnsioT amMuak, pasbaBneHHblii 1:1. go
Hayana obpasoBaHMA ocajka rMapokcuga xenesa, He ucyesatLero Npu nepemMellnBaHnm, nsderas n3bbiTka u
Ha/nmuua 3anaxa amMmuaka. Mpu n36biTke aMMmaka 06aBisaoT 1— 2 kanav cepHoi KUCNoTbl, pasbaBneHHol 1:1.
KHeliTpanu3oBaHHOMY pacTBOpY NPUANBAIOT MO Kanisam pacTBoOp KACNOro hTOpMCTOro aMMOHUSA 4,0 pacTBOPeEHMUS
ocajka U U3MeEHEeHUs oKpacku pactBopa Ao 6n1edHo-rony6oi nnn 6ecuBeTHoil. O6MbIBAOT CTEHKM CTakaHa
(kon6bl) BOAON 1 NnepemelunBaloT. Mocne oxnaxaeHnsa 4o6aBNsA0T 2 1 ii04UCTOro Kaius u 3ateM TUTPYIOT Bblfe-
NUBLWINIACA Nof pacTBOPOM TUocynbata HaTpusa mMaccoBol KoHueHTpauuu 0.1 nnn 0.05 monb/gm3p0 nepexoga
OKpacku pacteopa B COJIOMEHHO-XeNTyto. MpunuealoT oT 2 40 3 cm3Kpaxmana u NpoAoXalT TUTpoBaHne 4o
MCYEe3HOBEHUSI CUHEel OKpackn pacTeopa.

6.4 TPUIOHOMETPUYOCKMNI MeTOA

6.4.1 CpoacTBa n3MmepeHuit, BCnoMmoraTtenbHbie yCTpoiicTBa, MaTepuanbl, pacTBOpPbl

Mpu BbINO/THEHWMM @aHaNN3a NPUMEHSIOT cpeAcTBa U3MepeHuid, BCmomMoraTe bHble yCTpolicTBa:

- cpeAcTBa M3MepeHuii, BcnomoraTtesibHble ycTpolicTBa— N0 6.3.1 1 AONONHUTENBHO.

- pH-MeTp CO CTEKNAHHBLIM 3/IEKTPOAOM.

Mpu BbINOMIHEHMM aHanNM3a NPUMEHAIOT creylolne maTepuansl, pacTBopbl:

- MaTepwuasbl, pacTBopbl — N0 6.3.1 U AONONHUTENBLHO:

- aMMOHWIA YKCyCcHOKMcnbIi no FTOCT 3117, pacTBop MaccoBoli KoHUeHTpauun 150 r/am3;

- 6yhbepHbIii pacteop ¢ pH oT 5,540 5.8;

- TeTpa (AvHaTpueBas cosb 6uc-TeTpasonunaloatuialerTara). MHAMKATOP, pacTBOP MACCOBOW KOHLeHTpaLum
2 ripm3:

- conb AnHatpuesyto atuneyanamui-N, N, N', N'-TeTpayKcyCHO KACNOTbI
2-BogHyt (TpunoH B, komnnekcoH I11) no FOCT 10652, pacTBOPbl MOMSIPHbIX KOHLEeHTpauuii 0.05 1 0,1 monb/gm3.

6.4.2 MeTop aHanusa

MeTof 0CHOBaH Ha TUTPOBaHWW PacTBOPOM TpuoHa b MOHOB Meau B aueTaTtHO-aMMUAaYHOM pacTBope npu
pH o1 5,510 5.8 c uHagnkatopom «teTpa». Mefb NnpefBapuTesibHO OTAENAIT OT MeLLaLWNX TUTPOBAHWIO 3/IEMEH-
TOB OCaX/JeHvneM B BUuge cynbunaa meau.

6.4.3 MoArotoBka K BbIMO/MTHEHMWIO aHanu3a

6.4.3.1 Mpu npurotoBnexHnn 6ycepHoro pacteopa c pH ot 5,540 5.8 KpacTBOPY YKCYCHOKMC/IOTO aMMOHUS
NPUANBAIOT YKCYCHYIO KUCNOTY A0 NOMyYeHns Heobxoanumoro 3HaveHusa pH (Ha 1 am3pacTBopa TpebyeTcs npu-
MepHo 30 cM31eaAaHO YKCYCHOI KncnoThl). pH pacTBopa NpoBepsitoT ¢ noMolbio pH-meTpa. B cnyyae Heo6xo-
AvmMocTu pH pacTeopa A0BOAAT 40 HY>XHOr0 3Ha4YeHus, 4o6aBnNAs pacTBOP amMuaka Namn yKCYyCHYI0 KUCOTY.

6.4.3.2 Mpw npurotoBeHnn pacteopa conun gnHatpueBonatuneHgnamuu-N. N. N', N'-TeTpayKcyCHOW Kuc-
NOTbI 2-BOAHOI (TpunoHa b. komnnekcoHa Ill) monsipHoii koHueHTpaymu 0,05 (0,1) Monb/AM3HaBecKy conv mac-
coit 18,40 (36,8) r nomeLaloT B CTakaH BMeCTUMOCTbio 400 cm3 1 pacTBopsatoT B 200 cM3BOAbI NpK HarpeBaHumn
Ao Temnepatypbl 0T 50 "C go 60 °C. PacTBop oxnaxaalT, nepenvBaloT B MEPHYIO KONGY BMecTMMocTbio 1000 cm3,
[OnMBaloT BOAOW f,0 METKM 1 NepemeLunBatoT. Npu Heo6xoaMMOCTH pacTeop UIbTPYIOT.

6.4.3.3 YcTaHOBKA MacCOBOW KOHLLEHTpaLuumn pactsopa TpuioHa b

MaccoBy1o KOHLEHTpaLuio pacTsopa TpuioHa b yctaHasinsalT crefyowmnm o6pa3omM: CTPYXKKY MeTanim-
Yyeckoli Mmeau nomMeLalT B TEMNbIA pacTBOP YKCYCHOM KUCNOTbI, pa3baBneHHoi 1:3, 3aTemM NpoMbIBalOT BOAOM,
3TWI0BbLIM CIUPTOM U BbICYLUNBAKT Ha Bo3ayxe. OTéupatloT Tpu HaBeckn megm maccoii ot 0,10 go 0,20 r v nome-
LWakT MX B KOHUYECKME KONObl BMeCcTMMOCTbo 500 cm3 MpunusatoT 10 cM3a30THO K1UCNOThI, padbaBneHHol 1:1,
HaKpbIBaT KONGY YAaCOBbIM CTEK/IOM U HArpeBakT A0 pacTBOpeHMs HaBeckn. CTeKN0 CHUMalT, 06MbIBalOT ero
Hap Kon6oli Bogoii, npunueatoT oT 70 Ao 80 cmM3 BOAbl U KUNATAT B TedeHne oT 5 o 10 MuH ANs yaaneHuns
oKcuAoB aszoTa. PacTeBop oxnaxgawT, HeMTpanmM3yoT aMMUakomM 40 MOHOTO nepexoja Meaun B CUHWIA aMMuay-
HblIi KOoMnnekc, gob6asnsaT 30 cm3 6ycepHoro pacTeopa, Boabl o o6bema oT 180 go 200 cm3,4— 5 kanenb
MHAMKaTopa «TeTpa» v TUTPYIT pacTBOPOM TpuoHa b [0 nepexofAa OKpacku 13 BULLHEBO B 3e/IEHY10.

MaccoBylo KOHUeHTpauuio pactsopa TpunoHa b C. BbipaxXeHHyl0 B rpamMmax meaum Ha 1 cm3pacTtsopa,
r/cm3, BbIYUCASAOT No hopmyne

r4e m — macca HaBecku meau, T,
V- 06bem pacTBopa TpuioHa b. n3pacxofoBaHHbIi Ha TMTPOBaHKE, C Y4EeTOM KOHTPOJILHOTO OMnbITa, CM3.
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JlonyckaeTca roToBUTb pacTBOp TpuUaoHa b U3 COOTBETCTBYOLWMX CTAHAAPT-TUTPOB COMNACHO UHCTPYKL UK
Nno VX NMPUroTOB/IEHNIO.

6.4.4 BbinonHeHWe aHanusa

6.4.4.1 O6uwune TpeboBaHMA K MeTofam aHanu3a u TpebosaHUA 6e30NacHOCTM NPU BbINOIHEHUWN aHa-
NIN30B — B COOTBETCTBUYU C pasgenamm 4 n 5.

6 4.4.2 HaBeCKy MeHOro KoHLeHTpaTa maccoi 0,5 r nomeLatoT B CTakaH WM KOHUYECKYH KON6y BMeCTu-
MOCTb10 250 cCM31 NpoAo/MKAKT aHa/In3, Kak ykasaHo B 6.3.4.2. 0 onepaumny pacTBOpPeHNsa ocajka okcmaa meamn.

Ocafok (NpokaneHHblii) okcuaga meamn NepeHocAT U3 TUTNA B KOHUYECKYI0 KONGy BMeCTUMOCTbio 500 cm3,
npunmealoT oT 5 Ao 10 cM3ropsAYyeil a30THON KUCNOTbI U CTONbKO Xe BoAbl. OCTaBLWMWIACA B TUTNE OKCUA, Mean
pacTBopstoT B 06beme 0T 3 40 4 cM3a30THOI KAC/IOTbI M NOC/e 3TOr0 NPUCOeUNHAIOT XNAKOCTb KOCHOBHOMY
pacTtsopy, TWwaTe/lbHO onofackusas Turenb BoAolk. O6beAVHEHHbI pacTBOP B KON6e ynapusaloT 0 o6bema oT
5p0 7 cm3, npunueatoT oT 70 40 80 cmM3BOAbl U KAMATAT BTeveHne oT 540 10 MUH ANA yaaneHnsa oKCuoBs asoTa.
OxnaxgalT pacTBop, HENTPannU3yT aMMUMaKoM 40 NOIHOTO NepexoAa MeAn B CUHUIA aMMUaUHbli KOMNEKC,
po6asnsAwT 30 cm36ydepHoro pacTeopa, Boabl 4,0 06beMa oT 180 fo 200 cm3 4— 5 Kanenb MHAMKaToOpa «TeTpa»
N TUTPYIOT pacTBOPOM TpunoHa b 40 nepexofa OKpacku OT BULLHEBOI B 3eNEHYI0.

MpumeyaHnne — JlonyckaeTcs NPOBOAUTL OnpefesieHne NOHOB Mean TUTPOBaAHWEM PacTBOPOM TpuioHa b
B NPUCYTCTBUM MHAMKATOpa Mypekcug npy pH ot 7 fo 8.

6.5 O6paboTka pe3ynbTaTtoB aHanmsa

6.5.1 MaccoByto gonto mean X, %, npy NCNOMb30BAHUN I0L0METPUYECKOTO Y TPUIOHOMETPUYECKOTO MeTO-
[10B BbIYMCASAIOT Mo hopmyne
CY 100
X T ™

rae C — maccoBasi KOHUeHTpauma pacTBopa Tmocynbdara Hatpus (Mnu TpunoHa b) no megu, r'cm3:
V — o06bem pacTBopa Tuocynbara HaTpus (Mam TpunoHa B), n3pacxofoBaHHbIli HA TUTpoBaHune, cM3:
T — Macca HaBeCKu MefHOro KoHueHTpaTta, I

6.5.2 3a pe3ynbTar aHanm3a NpuHUMaloT cpejHeapudmeTyecKoe 3HadeHne AByxX napannesbHbix onpeje-
NeHnii NpW ycnoBum, 4To abCcoNnioTHasA pa3HOCTb MOXAY HUMMN B YCNIOBUSIX MOBTOPSIEMOCTU He NpeBbIWaeT 3Have-
HUi (Npn goBepuTeNbHON BepoaTHOCTM P = 0,95) npeaena NnoBTOPAEMOCTU . NPUBEAEHHbIX B Tabnuue 1.

Ecnun pacxoxgeHue mexay pesynbTataMmu napannenbHbiX onpeaeneHnin npesbilaeT 3HauYeHne npegena
NOBTOPSAEMOCTU, BbINOAHAT Npoueaypbl, n3noxeHHsie B FTOCT NCO 5725-6 (nognyHKT 5.2.2.1).

6.5.3 PacxoxgeHus mexay pesyibtatamu aHanunsa, nosy4yeHHbIMU B ABYX 1abopaTopusax, He AOMKHbI npe-
BbllWaTb Npejena BOCNPOM3BOANMOCTU. B 3TOM cnyyas 3a OKOHYaTe bHbI pe3ynbTaT MOXeT 6bITb MPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHune. Mpu HEBLINOMIHEHWY 3TOTO YC0BMA MOTYT BbITb UCNO/b30BaHbI NpoLeaypsbl,
n3noxeHHole B FOCT NCO 5725-6.

6.5.4 Mpun pa3Hornacusax B OLEeHKe MaccoBOi 40NN Men NPUMEHSIOT MeTo/ NoA0MeTPUYECKOro TMTpoBa-
HuAa no 6.3.

6.6 KoHTpOonb KayecTBa pe3ynbTaTtoB aHanumsa
KoHTpo/nb KavecTBa pe3ysibTaToB aHann3a — no 4.25.
6.7 OdpopmneHne pe3ynbLTaToB aHanmsa

PesynbTatbl aHann3a oOpPMSIOT B COOTBETCTBMM C 4.23, 3HAYEHWS NOrPELLHOCTM pe3ybTaToB aHann3a
(x ) npuBeaeHsl B Tabnuue 1.

7 MeTop onpefeneHus MaccoBOW f0NM CBUHLA N LUHKA

7.1 O6nacTb NnpuMeHeHNs

B HacTosiLeM pasjene ycTaHOB/IEHO onpeaesieHne MaccoBO 40/M CBMHLA B Anana3oHe oT 3 % o 15 %
1 UMHKa BAnana3oHe oT 3 % 00 12 % TUTpmMeTpuyeckum (TPUIOHOMETPUYECKUM, KOMNIEKCOHOMETPUYEeCKUM)
MeToL0M.

7.2 TpeboBaHMA KNOrpeWwHOCTN aHann3a

MorpeLwHocTb pe3ynbTaToB aHasim3a MacCoBOW [0 CBUHLA U LMHKA, 3HAYEeHWUS NpeAenoB NOBTOPAEMOCTH
1 BOCMPOU3BOANMOCTU ANS fOBEPUTENbHON BepoAaTHOCTH P = 0,95 A0/KHbI COOTBETCTBOBATbL 3HAYEHUAM, NpuBe-
A€eHHbIM B Tabnuuyax 2 n 3.
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0
JAvanasoH MorpelwHoCTb pesynbla- peaen
MaccoBoil A0/ CBUHLA TOB aHa/m3a + A* NoBTOPAEMOCTU BOCMPON3BOAMMOCTH
r<n«?2) R
OT 3.00 pgo 6.00 BktOu. 0.16 0.19 0.22
Ce. 6.00 » 10.00 » 0.20 0.24 0.28
a 10.00 » 15.00 » 0.24 0.29 0.34
* COOTBETCTBYIOT 3HAYEHUAM pacLMPEeHHOl HeonpeeneHHOCTH.
Tabnuuya 3
B npoueHTax
Mpegen
Anana3oH MorpewHocTb pe3synbTra- peA
MaccoBOi A0/ UnHKa TOB aHanusa + A* NoBTOPAEMOCTU nocnponssogum OCT/
r<n* 2) R
Ot 3.00 Jdo 4.00 BKtOuY. 0.18 0.21 0.25
Cs. 400 » 5.00 a 0.20 0.24 0.28
» 5,00 a 6.00 # 0.22 0.26 0.31
» 6.00 a 7.00 a 0.25 0,30 0.35
» 7.00 9.00 # 0.29 0,33 0.41
» 9.00 » 12.00 a 0.30 0,36 0.42

* COOTBETCTBYIOT 3HAYEHWUSIM PACLIMPEHHON HeonpeAeneHHOCTH.

7.3 CpepfcTsa M3aMepeHuii, BCnoMoraTebHbie YCTPOACTBa, Matepuanbl, pacTBopsl

Mpu BBINOIHEHNM aHaNVM3a NPUMEHSAIOT caeyloL e cpeAcTBa N3MepeHnii, BCnomorarte/ibHble ycTpoiicTa:

- pH-MeTp CO CTEKNSAHHLIM 3/1EKTPOLOM.

- KON6bl MepHble 2— 100- 2,2— 250- 2,2— 1000- 2 no FOCT 1770.

- Kon6bl KH-2— 250— 19/26 TC. KH-2— 500— 29/32 no NOCT 25336;

- BOPOHKMN ANA hunbTpoBaHus nabopatopHble no FTOCT 25336.

Mpu BbINOJTHEHWN aHa/IM3a NPUMEHSAIOT CnefytoLune Matepuarsbl, pacTBopbl:

- Bogy guctunauposaHHyto no FOCT 6709;

- aMmMuak BogHbl no FTOCT 3760 n pa3baBneHHblin 1:1;

- KMcnoTy a3oTHyto no NOCT 4461,

- Kucnoty consaHyto rno FOCT 3118, pa36asneHHyto 1:1;

- kucnoty cepHyto no FOCT 4204, pa3basneHHyt 1:1,1:99;

- KNCNoTy yKcycHyto no NOCT 61;

- aMMOHMIT yKcycHoKuMcbl no FTOCT 3117, pacTBOp MaccoBoi KoHLUeHTpauun 200 r/gm3, NoAKUCAEHHbI
YKCYCHO kucnotoii go pH ot 5,4 no 5,9;

- aMMOHWUI pogaHucTbii no FOCT 27067. pacTBOp MaccoBOW KoHLeHTpauun 100 r/gm3;

- aMMOHMWi1 cepHokucablii no FOCT 3769:

- aMMOHWI dTopucTbii no TOCT 4518 1 pacTBOp MaccoBoit KOHLeHTpauumn 200 r/gm3;

- Kannih a3oTHoKucAbI no TOCT 4217;

- HaTpuii cepHOBaTUCTOKNUCALIN (Tnocynbat HaTpusa) no FOCT 27068. pacTBOp MacCOBOW KOHLEHTpaLwum
200 r/gm3;

- KCUIEHO0BbI OpaHXeBblil, MHAUKATOP No (17]: cMecb C a30THOKUC/ILIM KanneM (CMeLwnBatT KCUieHosno-

BbIl OpaHXXeBblil C a30THOKNC/bIM KannemM B COOTHoWweHun 1:100) nam pacTBop MaccoBoii KOHUeHTpaumu 5 r/am3
(cpok xpaHeHuna 1 mecsu);

- 6ychepHbIli pacTBop;

- conb gnHaTtpueByto aTuneHagnamuH-N. N. N'. N'-TeTpaykCyCHOI KNCA0Tbl 2-BOAHYO(TPUAOH B. koMnnekcoH Ill)
no MOCT 10652; pacTBOpbl MOASAPHbIX KOHLEeHTpaunii 0,0125 n 0,025 monb/gm3;

- TpuaTaHonamuH no [18]. pacTBop MaccoBoi KoHUeHTpauun 100 r/gm3;

15



FOCT 32221- 2013

- cBuHey no NOCT 3778. mapkn COn C1:
- umHK no F'OCT 3640. mapku He Huxe LIB;
- 6ymary punbTpoBanbHyto no FOCT 12026.

7.4 MeTop aHannsa

MeTog 0CHOBaH Ha TUTPOBAHUW PACcTBOPOM TpUnoHa B (komriuekcoHa Ill) MOHOB CBUHLA U LIMHKA B aLleTaTHo-
6ychepHoii cpese npu pH oT 5.6 40 5,8 C UHAMKATOPOM KCWU/IEHOMOBbLIM OPaHXeBbIM NOC/e CBA3bIBAHNUSA MeLlato-
L MX onpeesneHnto 31eMEHTOB C KOMMIeKcoo6pa3oBaTensiMu.

7.5 NMoarotoBka K BbINOJIHEHWUO aHannsa

7.5.1 Mpu npurotoBneHnn 6ydepHoro pacTeBopa 125 cM3yKCYCcHOI KMCNOTbl cMewunBarT co 135 cm3
amMuaka, pasbasnsatoT Bogoli 4o 1 am3u nepemewmsatoT. pH pactBopa oT 5.6 40 5.8 NpoBepsAOT ¢ NOMOLbIO
pH-meTpa. MNMpu Heo6XxoAMMOCTU AOBOAAT [0 HY>XXHOTO 3HaYeHUs pH pacTBOpoM ammuaka, pasbasneHHbim 1:1.
NN YKCYCHOW KUCNOTOM.

JonyckaeTca NnpoBoANTbL NpUroToBneHne 6ydepHoro pacteopa c pH o1 5.6 40 5.8 N0 6.4.3.1.

7.5.2 Mpu NpUroToBAEeHUN pacTBopa conu auHaTpuesoii atunemgmammnH-N. N. N'. N'-TeTpayKcyCHOi1 Kuc-
NnoTbl 2-BOAHON (TpunoHa B. komnnekcoHa Ill) MonspHoii koHueHTpauum 0.0125 (0.025) Monb/gM3 HaBeCcKy conm
maccoii 4,652 (9,305) r nomew,atoT B cTakaH BMecTumocTbio 400 cm3u pacTtBopstoT B 200 cM3BoAbl Npy Harpeea-
HUKM ao Temnepatypsbl 0T 50 °C go 60 "C. PacTBop ox/axaawT, NepenmBarT B MEPHYO KONGY BMECTUMOCTbIO
1000 cm3, fonnBaT BOAONK [,0 METKM 1 NepeMeLllnBatoT. MNpu He06X04MMOCTY PacTBOpP UILTPYHOT.

7.5.3 YcTaHOBKa MaccoBbiX KOHLeHTpauunin 0,0125 n 0.025 mons/gam3pacTBopoB TpunoHa b

Mpu ycTaHOB/IEHWM MacCOBbIX KOHUeHTpaumii 0,0125 (0.025) mons/amM3pacTBopoB TpunoHa b HaBecky
LuHKa maccoii 0.020 nnm 0,030 r nomeLLaT B KOHUYECKYH K06y BMecTuMocTbio 500 cm3, npunusatT 15 cm3
CONSAIHON KNCNOTbI, pa3dbaBneHHol 1:1, n pacTBOPSOT Npy HarpesaHuu fo Temnepartypsl oT 40 CC go 60 ®C go
NOJSIHOTO PacTBOPEHUs UuMHKa. PacTeBop pa36aBnstoT Boaoi o 200 cm3, npn6aBnsaoT 8 I CEPHOKMCNOTO aMMOHMS,
0T 140 2 r(pTOPMCTOrO aMMOHUA, 0T 2040 50 Mr MHAMKATOPa KCMIEHO/I0BOr0 OpaHXeBoro uau 2— 3 kanau ero
pacTBopa W HeliTpanu3ylT aMmuakoM, pasbabneHHbiM 1:1, Ao nosAsneHns 61e4HO-pPO30BOW OKpacku. Mpwu-
6aBnsaoToT 30 1,040 cmM36ychepHOro pacTBopa M TUTPYIOT LIMHK COOTBETCTBEHHO PACTBOPOM TpuioHa b monspHoli
KOHUeHTpaumm 0,0125 (0,025) monb/am30,0 Nnepexofa oOKpacku pactsopa 13 hnoneToBoi B XXENTYIO.

MaccoByto KOHLEeHTpauuo pacteopa TpunoHa b (komnnekcoHa lll), BbipaXeHHyo B rpaMmmMax uuHka C, nnm
cBuHUa C2Ha 1cm3pacTBopa, r/cM3, BbIYNCAAIT MO hopMynam:

(8)
c, - ©
rae T — Macca HaBeCKu LMHKa, T.
3,1692— KoahuUMEHT nepecyeTa LMHKa Ha CBUHeL;
\% — o6bem pacTBopa TpwoHa b, nspacxofoBaHHbIi Ha TUTpPOBaHMe, C yyeToM o6bema pacTsopa

TpunoHa b. n3pacxo4oBaHHOro Ha KOHTPOJ/IbHbIV OMNbIT. CM3.
7.6 BbinosiHeHNe aHanu3a

7.6.1 O6wWwune TpeboBaHMA K MeTogaM aHanusa n TpebosaHna 6e30MacHOCTW NPU BbINOSIHEHUN aHANN30B —
B COOTBETCTBMUU C pa3genamn 4 n 5.

7.6.2 HaBecky MmefHOro KoHUeHTpaTta Maccoil 1 r (npu MaccoBoli fone cBUHLA, UuHKa A0 6 %) unn 0,5 r
(Npn mMaccoBoit AoNe CBUHLA, UMHKA CBblWwe 6 %) nomelianT B KOHUYECKY Konby BMecTMMocCTbio 250 cm3,
cMaumBalT BoAoK, fob6aBnswT oT 0.5 40 11 TOPUCTOro aMMoHuKsA, npuansBatT oT 15 g0 25 cm3consHol
KMUCNOThbl, pa3baBneHHo 1:1, n HarpeBalT pacTBop B TedeHune oT 15 4o 20 MuH. 3aTem pacTBOp BbinapueaioT A0
obbema oT 5 40 7 cm3, oxnaxaatoT, 4o6asnAoT ot 1040 15 cmM2a30THOM KACNOTbI M NPOA0/KAT HarpeBaHue 4o
pacTBOPEHVA OCHOBHOW Macchl HaBECKMU.

PacTBop oxnaxgatoT, npunmeatoT oT 10 o 20 cm3cepHOI KUCNOThI, pa3basneHHo 1:1, v BbinapusaloT 40
06MNbHOTO BblAE€NEeHNA NapoB CEPHON KUCNOTbI (ECNM OCTATOK TEMHOTO LBeTa, 406aBNA0T 1— 2 Kanav a3oTHOM
KWUC/IOTbI U NPOA0/IXKAKT HarpesaHune [0 obeclBeynBaHnsa ocTaTtka, Npu Heo6xo4MMOCTHN onepaLuio NOBTOPSIOT).
OxnaxpalT, 06MbIBalOT CTEHKM KONBbl 06beMOM 0T 5 A0 10 cM3BOAbI ¥ MOBTOPAIOT BbiNapuBaHue 40 NOABAEHUA
napoB CepHON KucnoTobl. Mocne oxnaxaeHnss 0CTOPOXHO Aob6aBnsaoT oT 60 4o 100 cm3BoAbl, NepemMeLlnBaT 1
KNUNATAT BTevyeHne oT 540 10 MuH.
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Konby nomewialoT nof NnpoTOYHYIO BOAY W OxnaxaalT B TeyeHue 2 4. Ocafok hunbTpyoT Ha TaMMNOH 13
hunbTPobyMaxHON Macchl U MPOMbIBAIOT CEPHOI KMCAOTOW, pa3baBneHHoi 1:99. 0 oTpuuaTenbHOR peakuyun
NPOMbIBHbIX BOJ Ha MOH Xefe3a c pacTBOPOM POAAHUCTOro aMMOHUA 1 3aTeM elle ABa pa3a BOLOM.

dunbTpaT u NPOMbIBHbIE BOAblI COGMPalOT B KOHUYECKYIO KO/16Y BMECTUMOCTbI0 250 cm3u BbinapmsatoT 40
50 cm3. CoxpaHstoT AN onpeaeneHnsa MmaccoBoli 40NN UMHKa.

7.6.3 Ana onpeaeneHns MaccoBoi 40U CBUHLA 0Ca0K BMeCTe C TaMMOHOM NePEHOCAT B K0Nby, B KOTOPOIA
NpPOBOANNOCH OCaxXAeHWe. BOpoHKy NpoMbiBaloT 06bemom oT 30 g0 35 cm3pacTBopa YKCYCHOKUCIOTO aMMOHWS,
cobupas pacTsop B Ty Xe konby. Cogepxxumoe konbbl HarpesaloT 4,0 TeMnepaTtypbl, 6/IM3KOI K KUNEeHIo, 1 ocTas-
NAT HarpesaTb Ha 6aHe, He gonyckas KunexHus, B TeyeHne ot 1540 20 MUH. BpeMSA OT BpEMEHMW Nepemeluvsas.
PacTBop oxnaxgaloT, B cnyyae cnabo-XenToil okpackm npubasnsaoT oT 2 40 3 cM3pacTBopa TpuaTaHoNamMmuHa,
pasbaBnatoT BogolM 0 06bema oT 100 o 150 cm3um fo6aBnsaoT oT 20 0 50 Mr nHgukaropa unm 2— 3 Kkanaum ero
pacTteopa. LiBeT pacTBopa fonxeH 6biTb 6n1efHO-thrnoneToBbIM. ECin pacTBop OKpalleH B pO30BbIii LBeT, fo6aBs-
NS0T N0 Kaniam aMmmuak, pas6assieHHblli 1:1. [0 NoABAeHNS (DMONEeTOBOW OKpacku 1 3aTemM TUTPYIOT pacTBOpoOM
TpunoHa b 40 nepexoga OKpacku B XeNnTblii LBeT.

7.6.4 dunbTpart, NONYyYEHHbIN NO 7.6.2. NEPEHOCAT B KOHNYECKYIO KONGY BMECTUMOCTbI0 500 cm3,406aBns-
10T HE60NbLWNMM NMOPLUAMU aMMUAK [0 NOSAB/EHNS HEPACTBOPUMOr0 Npu NepemMeLlBaHny pactTeopa ocajka rma-
pokcuaoB, 3aTem 2— 3 Kanaum CONAHOM KMCNoTbl, pa3baBneHHoli 1:1, 20 cm3pacTBopa PTOPUCTOrO0 aMMOHUSA.
10 cm3pacTBOpa TMocynbata HaTpus n 20 cm36ycepHoro pacteopa. Mocne gob6aBneHns Kaxoro peaktmaa
pacTBop nepemelwnBatoT. B pacTBop fo6asnsaT ot 20 4o 50 Mr nHgmkaTopa unm 2— 3 Kkannau ero pacteopa. Liset
pacTtBopa fonxeH 6bITb 6neaHo-guoneToBbiM. ECcnm pacTBop okpalueH B po30Bblii LBeET, 4,06aBAAOT N0 Kanasam
ammuak, pazbassieHHbIl 1:1. 40 NoSBAEHNSA (hONETOBOM OKPACKM 1 3aTEM TUTPYIOT LIMHK PacTBOPOM TpuioHa b go
nepexofa okpacku u3 ononeToBoli B XeNTyto.

7.7 O6paboTka pe3ynbTaTtoB aHanunsa

7.7.1 MaccoByi J0/110 CBUHLUA 1Uan unHka X, %. BbluncnaT no doopmyne

(t0)

rpe C — MaccoBasi KOHUeHTpauma pactsopa TpunoHa b no uuuky C, nnm ceuHuy C2, r/icm3;
V — o06bem pactBopa TpunoHa b. napacxofoBaHHbIl Ha TUTPOBaHME LMHKA WM CBUHLA, C y4eToM obbema
pacTtBopa TpuioHa b. n3pacxof0BaHHOIO Ha TUTPOBaHME KOHTPOJ/ILHOTO ONbITa, CM3:
T — Macca HaBeCcKn MefHOro KoHueHTpara, r.

7.7.2 3a pesynbTat aHanu3a npuHMMatoT cpefHeapudmMeTmyeckoe 3HaueHve AByX napannenbHbiX onpege-
NeHnii Npu yCA0BUK, YTO a6CONMIOTHAs pa3HOCTb MeXAY HUMUW B YC/IOBMAX MOBTOPSEMOCTU He MpeBblllaeT 3Have-
HUI (Npy foBepuTenbHON BeposATHocT P = 0,95) npeaena NnoBTOPSAEMOCTU I. NpUBELEHHbIX B Tabnuuax 2 u 3.

Ecnu pacxoxgeHne mexay pesynbTaraMu napasenbHblX onpefeneHuii npesbiliaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTHU, BbIMOMHAT Npoueaypbl, n3noxeHHole B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

7.7.3 PacxoxgeHuns mexuly pesynbtataMmu aHanvsa, NonyYyeHHbIMU B ABYX nabopatopusax, He AO/MKHbI npe-
BblllaTb Npejesia BOCMPOM3BOANMOCTU. B 3TOM cnyyae 3a OKOHUYATe bHbI pe3ysibTaT MOXeT 6bITb NPUHATO WX
cpegHeapudmeTnyeckoe 3HaveHve. MNpn HeBLINOHEHUN 3TOT0 YCAI0BUSA MOTYT 6bITb NCMO/Ib30BaHbI NPOLLEAYpbI,
n3noxeHHole B FOCT NCO 5725-6.

7.8 KOHTpo/b KayecTBa pe3ynbTaToB aHanunsa
KoHTponb KkayecTBa pe3ynbTaToB aHann3a — no 4.25.
7.9 OcbopmneHne pe3ynbTaTtoB aHanusa

Pe3ynbTatbl aHanmM3a oOpPM/SAIOT B COOTBETCTBUM C 4.23. 3HAYEHUA NOrPeLHOCTN pe3ybLTaToB aHannsa
() npusegeHbl B Tabnuuax 2 un 3.

8 ATOMHO-a6CcOpOLUOHHBIA MeTon onpeAesieHNss MacCcoBO 40N MeAu, CBUHLA
RIVETEY

8.1 O6nacTb NpUMeEHEHNSA

B HacTosleM pa3gese ycTaHOB/IEHO ONpeAeneHne MaccoBoil fonu meam (B gnanasoHe oT 5 % go 20 %),
CBMHLUA 1 UuHKa (B gnana3oHe oT 0.01 % Ao 12 % KaxAoro) atToMHO-a6Ccop6LMOHHbIM MeToA0M. Kaxablii 13
BblLLENEPEYUYNCIEHHBIX 3/1IEMEHTOB MOXeT ObITb ONpeAeneH 3TuM MeToAoM 6e3 onpefeneHns ocTanbHbIX ane-
MEHTOB.
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8.2 TpeboBaHMSA KNOrpewHOCTN aHannsa

MorpeLwHoCcTb pe3ybTaToB aHasin3a MaccoBOW 0NN MeAun, CBMHLLA U LUMHKA, 3HaYeHUs npeAenos noBTops-
€MOCTU 1 BOCMPOMU3BOAMMOCTU AN151 ,OBEPUTE/IbHON BeposiTHOCTU P = 0,95 0/KHbI COOTBETCTBOBATL 3HAYEHUSIM,

npvBeAeHHbIM B Tabnnyax 4.5 un 6.

Ta6bnuuya 4
[AnanasoH MorpewHocTb pesynbla-
MaccoBoOil fjonu meau Ton aHanusa * *
Ot 5,00 go 10.00 Bk/ou. 0.21
Ce. 1000 » 20.00 » 0.28

* COOTBETCTBYIOT 3HAUEHWSIM PACLUMPEHHONM HeonpeaeneHHoCTU.

Ta6nuya 5
[JAvana3oH MorpelwHoCTb pe3ynbla-
MaccoBoli J0NN CBUHLA TOMn aHa/m3a + A*
OT 0.010 OO 0.020 BK/IIOM. 0.006
Cs. 0.020 » 0.040 0.011
0.040 » 0.100 » 0.027
» 0,10 » 0.20 » 0.04
0.20 » 0.40 » 0.04
» 0.40 » 1.00 » 0.10
1.00 » 3.00 » 0,15
» 3.00 » 6,00 » 0.17
6.00 » 12.00 » 0.32

* COOTBETCTBYIOT 3HAYEHUAM PacLUMPEHHON HeomnpeaeneHHOCTU.

Ta6nuya 6
[Anana3oH MorpewHocTb pesynbTa-
MaccoBOl 40NN LUHKa Ton aHa/m3a t O
Ot 0.010 o 0.020 BK/HOY. 0.006
Cs. 0.020 » 0.040 » 0.010
» 0.040 » 0.100 » 0.027
if 0.10 » 0.20 » 0.04
if 0.20 » 0.40 » 0.04
if 0.40 » 1.00 » 0.08
if 1.00 » 3,00 » 0.17
if 3.00 » 6.00 » 0,21
if 6.00 » 12.00 » 0.42

* COOTBETCTBYIOT 3HAUEHWSIM PACLUMPEHHOl HeonpeaeneHHoOCTU.

B npoueHTax
Mpepen
noBTOpPAEMOCTHN BOCNPOM3BOAMMOCTHN
r<n « 2) R
0.15 0.30
0.20 0.40
B npoueHTax
Mpegen
NoBTOPSIEMOCTH BOCMPON3BOAUMOCTH
r<n - 2) R
0.005 0.008
0.010 0.015
0.025 0.038
0,03 0.06
0.04 0.06
0.10 0.15
0.14 0.21
0.16 0.24
0.31 0.44
B npoueHTax
Mpepen
noBTOpPAEMOCTM BOCNPOM3BOAMMOCTN
r(n «2) R
0.005 0.008
0.010 0,015
0.025 0.038
0,03 0.06
0.04 0.06
0.08 0.12
0.16 0.24
0,20 0.30
0.40 0.58

8.3 CpepacTBa U3MepeHunit, BcnomoraTte ibHble yCTPOCTBA, Matepunasbl, pacTBopbl

Mpwv BbINO/THEHUM aHanM3a NPYMEHSIIOT CefyloLine cpecTBa N3MEPEHHNiA, BCOMoraTesbHble yCcTpoiicTaa:
- cnekTpoOoTOMETP aTOMHO-a6COPOLMOHHbIN C N1aMEHHBIM aTOMU3aTOPOM W UCTOUHUKAMU U3NYUEHNS Ha

Meflb, CBUHEL, U LNHK;
- KOMMpPeccop BO3AYLUHbINA:

- KoNn6bl MepHble 2— 100— 2,2— 200— 2.2— 250- 2 no FOCT 1770;

- cTakaHbl B-1— 250 TXC no 'OCT 25336;
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- MUNETKN He HMXe 2-ro Knacca TouHocTn no FOCT 29169 n FOCT 29227;
- BOPOHKU Ans chunbTpoBaHusa nabopatopHbie no FOCT 25336;

- Yalwku (TUrnn) CTeknoyrnepoHsole.

Mpu BbINONIHEHMM aHaNn3a NPUMEHAIT cneayloLime maTepuansl, pacTBopbl;
-B0O3A4YX, CXaTblii oA AasneHnem 2-105— 6-10* Ma;

- auetuneHd no NOCT 5457;

- nponaH-6ytaH no FOCT 20448;

- BOAy AnctunnmposaHHyto no FOCT 6709;

- aMMOHMIT hTopuCTbI No FOCT 4518;

- Kucnoty conanyto no FOCT 3118 v pasz6asneHHyo 1:1 1 5:100;
- KMcnoTy a3oTHyto no TOCT 4461 n pa3baBneHHyo 1:1;

- KMcnoTy ptopuctoBogopogHyto no FOCT 10484,

- KUCNOTY NepxaopHyto no [19];

- Megb no FOCT 859, mapkun He HUxe M1;

- pacTBOpbl MeAN U3BECTHON KOHLeHTpauuu;

- rpafyvpoBOYHbIEe pacTBOpbl Meau;

- unHk no F'OCT 3640. mapku He Huxe LiB;

- pacTBOpbI LMHKA N3BECTHON KOHLEHTpaLuu;

- rpafyMpoBOYHblEe PacTBOPbI LIMHKA;

- cBuHey no NOCT 3778. mapkn COun C1,;

- pacTBOPbI CBMHLLA N3BECTHOW KOHLEHTpaLuu;

- rpaflyupoBOYHbIe PacCTBOPbI CBUHLA;

- hunbTpbl 06€330/1€HHBbIE NO [16].

8.4 MeTop aHanunsa

MeTo/ OCHOBaH Ha aToMusauuu pacTBOPOB B MJIaMeHW BO3[yX-aueTW/ieH U U3MEepPeHUn aToMHON
abcop6bunn mean npu gnAuHe BosiHbl 324,7 nnn 327.4 HM. UMHKa NPY ANIMHE BOMHbI 213.9 HM. CBMHLA NpU ANMHE
BOJIHbI 217.0 nnmn 283.3 HM. MepeBegeHne Npobbl B pacTBOP OCYLLECTBAAIT KUCNOTHON 06paboTKo HaBecku
MaTepuana.

8.5 MNoArotoBka K BbINOMIHEHUO aHannsa

8.5.1 N NnOCTPOEHMNA rpafynpoBOYHOro rpadmka roToBAT pacTBOPbl MeAV U3BECTHOM KOHLEHTpauuu.

Mpu NpUroToBNEHNM pacTBopa A MacCcoBOi KOHUeHTpauum mean 1 mr/icm3HaBecky Mmean maccoii 0.2500 r
pacTBopsioT B o6beme 0T 1040 20 cM3a30THOW KMCNOTbI, pa3baBieHHol 1:1. npu HarpeesaHun o TemMnepaTypsbl OT
40 °C po 60 BC. PacTBop BbiNapuBalT A0 BAaxXHbIx conein. Conu pactsopsAoT B 50 cM3 CONAHON KUCNOThI,
pa3baBneHHoi 1:1. npu HarpesaHuu. MNocne oxnaxaeHns pacTBOp NepenvuBalT B MEPHYIO KONGY BMECTUMOCTbIO
250 cm3, fonmMBatoT 40 METKM BOAON U NepeMeLllnBaioT.

Mpu npurotoBneHun pacteopa b maccosoli koHueHTpauun megmn 0.1 mr/cm510.0 cm3pacTBopa A nome-
LalT B MEPHYIO KON6y BMecTUuMocTbio 100 cM3,401MBAOT 40 METKM CONSAHOW KUCNOTON, pa3baBneHHoli 5:100. u
nepemeLunBatoT.

8.5.2 119 nocTpoeHus rpajyvpoBOYHOrO rpaduka rOTOBSAT PacTBOPbl LUHKA M3BECTHOW KOHLEHTpaLuu.

Mpu NnpuroToBNeHNN pacTsopa A MacCoBO KOHLEeHTpauny umHka 1 mr/cm5HaBecky UumMHKa maccoi 0.2500 r
pactBopsatoT B20 cM3CONAHON KUCIOTbI, pa3dbaBneHHol 1:1. npu HarpeBaHun 40 TemnepaTypbl oT 40 BC fo 60 °C.
PacTBop oxnaxaaloT, NepeHoCAT B MepHYIo Kosiby BMeCcTMOCTbio 250 cm3,40/1MBat0T 4,0 METKV BOAON 1 nepeme-
LMBaoT.

Mpn npurotoBneHun pacteopa b maccoBoi koHUeHTpaLun uuHka 0.1 mr/cm510.0 cm5pacTBopa A nome-
LatT B MEPHYIO KOGy BMeCcTUMOCTbio 100 cM3, 40NMBAKOT 4,0 METKM CONAHOW KACNOTON, pa36asneHHol 5:100. n
nepemeLunsatoT.

8.5.3 1na NnocTpoeHUs rpagympoBOYHOro rpacdhnka roToBAT PacTBOPbI CBUHLLA M3BECTHOM KOHLLEHTpaL MK,

Mpun NnpuroToBneHnn pacTtBopaA MaccoBOW KOHUEHTpauuy cenHua 1 mr/cm3 HaBecky cBMHLa maccoid 0.2500 r
pacTBopsitoT B 10 cM5a30THOI KUCNOThI, pasbasneHHoli 1:1. npu HarpeeaHum go Temnepatypsl ot 40 °C go 60 °C.
PacTtBop oxnaxgatT, pa3basnaoT BoAon 4,0 o6bema oT 20 0 30 cM51 KUNATAT B TedeHne oT 240 3 MUH. MNocne
OXNlaXAEeHUsA pacTBOP NEePeHOCAT B MEPHYIO KOOy BMeCcTUMOCTbI0 250 cM3, 40NnBatoT 40 METKM BOAON U nepe-
MeLnBaltoT.
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Mpw npuroToBneHnn pacteopa b maccoBoii KoHueHTpauun ceuHya 0,1 mr/cm310.0 cm3pacTBopa A nome-
LatT B MEPHYIO KONGY BMeCcTUMOCTbio 100 cM3, 40NMBAIOT 4,0 METKM CONAHOWN KMCNOTOM, pa36aBneHHoi 5:100.
nepemeLunBsaoT.

8.5.4 T[locTpoeHne rpafympoBOYHOTO rpadunka

[N NocTpoeHus rpagympoBOYHOro rpadmka roToBAT CEpUIo rpayMpoBOYHbIX PacTBOPOB. 11 3TOro B Mep-
Hble KON6bl BMeCTUMOCTbIo 100 cM3 Kaxaas NnoMeLLaT aNukBoTbl pacTBOPOB OnpeAensemMbiX 3/1eMeHTOB N3Bec-
THOW KOHUEHTpaumum cornacHo tabnuue 7. JonueaiwT 40 METKN CONSIHON KMCNOTOM, pa3basneHHon 5:100. n nepe-
MelunBaloT.

Tabnuua 7
ﬂnMKaOTarp“Z;CIBopa anemMeHTa, cm3 KOHLI,EHTpa(.IiI,;/I-ﬂ 1%189hcn55Ta uiland Ma((ifﬂg?:ig ﬁgggciaeglgrliné %
100 cbI5 pacteopa)
Cu. Pb Zn Cwu. Pb Zn Ms (Cu. Pb. Zn)
0 0 0 0 0
0.5 0.5 0.0005 0,0005 0.01
1,0 1.0 0,001 0.001 0,02
2.0 2.0 0,002 0,002 0.04
5.0 5.0 0,005 0,005 0.10
10,0 10,0 0,010 0,010 0.2
15,0 - 0,015 - 0.3
20,0 — 0.020 - 0.4
25,0 — 0,025 - 0.5
MpumMmeuyaHne — KOHLEHTpaUuM rpagympoBOUHbIX PACTBOPOB MEAM, CBUHLA U LIMHKA HOCST PEKOMEH-

[aTenbHblli XapakTtep M 3aBUCAT OT XapakTepUCTUK UCMO/b3yeMOro aToMHO-abCcop6LMOHHOIO Nnpubopa, NHTep-
Bafa onpefensembix KOHUeHTpauuii. [4na nocTpoeHns rpagyvpoBOYHONO rpaduka [onyckaeTcs UCMofb3oBaTh
3— 7 rpagyvpoBOYHbIX pacTBOPOB, HO He MeHee 3.

[N nocTpoeHns rpagynpoBOYHOro rpadrka rpafympoBoYHble pacTBOPbI pacnbiNAT B BO3AYLHO-aleTune-
HOBOM NjiamMeHW, Kak yka3aHo B 8.6.6.

Mo ocu abcumcc oTKNaabiBalOT MacCOBYI KOHLEHTpaLUio onpeaensieMoro KOMMOHeHTa B rpagynpoBOYHbIX
pacTBopax, BblpaXXeHHY B MUNANTPaAMMax Ha CaHTUMETP Ky6uUYecKuii, No ocu opanHaT — COOTBETCTBYKLWME
3HAYeHNSA aHaNUTUYECKMX CUTHASIOB.

8.6 BbinonHeHMe aHanusa

8.6.1 O6uwue TpeboBaHNA K MeTOjaM aHannsa u TpebosaHna 6€30MacHOCTU NPU BbINMO/IHEHUN aHa/IN30B —
B COOTBETCTBUU C pa3genamn 4 n 5.

8.6.2 Macca HaBecku nNpo6bl 1 06bEM pa3BefeHns B 3aBUCMMOCTY OT MaccoBOi 40N MeAu, CBUHLLA Uan
LUMHKa npejcTasneHbl B TabnuLe 8. Ecnu cogepxaHus onpefensieMblX 3/1eMEHTOB 3HaUNTE/IbHO pasimyatoTcs, To
ANns aHanusa 6epyT HaBecKy, PEKOMEeH0BaHHY0 /11 3/leMeHTa C HauMeHbLueli maccoBoii goneii. Mpu onpege-
NTeHN MaccoBOWi 0NN APYTUX 31EMEHTOB NPUMEHSAIOT A0NONHUTEeNbHOE pa3baBnernne pactsopa. PasnoxeHne
mMartepuana nposoaAT no 8.6.3 unn 8.6.4.
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Ta6bnuya 8
WNHTepBan onpefensieMbix KOHUEHTpauuii. %  PekomeHayemas macca HaBecku npobbl. | PekomeHgyemoe pa3ssefeHue, Cbil
Zn Pb Cu Zn Pb Cun Zn Cun Pb
Jo 0.2 [o 0.5 — 0.5 100
0,2—- 0.3 200- 250
01-1 0.2- 2 _
0.1 100
0.5-2 1-5 - 0.1 200- 250
Cabille 2 Cabie 5 01— 0.2 100— 250 c nocneayoLmm
pa3basneHnem pactsopa
MpumeyvaHnne — J[aHHble CBEAEHNA HOCAT peKOMeHJATe NbHbI XapakTep ¥ MOryT ObiTb U3MEHEHbI B

3aBMCUMOCTM OT YyBCTBUTE/ILHOCTU aTOMHO-a6COPGLMOHHOTO CNEKTPO(POTOMETPA, OAHOPOAHOCTY aHaIM3MPYemMoro
matepvana u T. 4. EciM Heo6XxoaMmo, NPOBOAAT AOMO/HUTENbHOE pa3bas/ieHue.

8.6.3 HaBecky MeiHOro KOHLieHTpaTa (B COOTBETCTBMM C Tabnuuen 8) nomeLLaloT B cTakaH unun konby eme-
cTMMOCTbI 250 cm3, npunvBaoT 15 cM3CBEXENPUTOTOB/IEHHON CMECK a30THO M CONAAHO KUCNOT (B COOTHOLW e~
Hum 3:1). Mocne okoHYaHWA 6ypHOIl peakLun pacTBop HarpeBatoT 0 PaCTBOPEHMS HaBeCKM NPobbl 1 BbiNnapusatoT
[0 obbema ot 240 3 cmM3. Eciv B pacTBOpe NPUCYTCTBYIOT TEMHbIE KOPOJIbKM CEPbI, TO MPUAMBaOT 5 cM3a30THON
KUCNOTbl U BbINAPMBAOT PACcTBOP A0 BAAXHbIX conell. 3ateM NnpuavBaloT 5 cM3CONSAHON KACNOThI U BbiNapmMBaT
Aocyxa, He nepekanusas ocafokK.

Ecnun n3BecTHO, YTO MefHblli KOHLEHTPAT COAEPXNT 3HaUMTENbHOE KONNYECTBO KPEMHEKUCNOTbI (PaBHO UAn
6onee 10%). To B cTakaH nnum konby BmectumocTbio 250 cm3p06aBnsAtoT oT 0.5 40 1 rpTopncToro ammoHus,
npuansatT 15 cm3cmecn a3oTHOM 1 COMSIHOM KMCNOT (B COOTHOLWeHMN 3:1) 1 NpoA0/HKAT aHann3, kak ykazaHo
BblLLE.

8.6.4 HaBecky MeHOro KoHueHTparta (B COOTBETCTBUM C Tabnuuel 8) nomewaT B CTEKNOYINEPOAHYIO0
yawky (Turenb), cMauuBatoT BOAOM, NpuansaoT oT 540 10 cM3a30THOI KucnoTel. [ocne 3aBeplieHmns 6ypHoi
peakuum npunmeatoT oT 1040 15 cM3conaHON KMCnoThbl, 0T 1040 15 cM3hTOPMCTOBOAOPOLHOM KUCNOTLI M OT2 A0
5 cM3 nepxa10pHON KUCNOTbI. 3aTeM pacTBOp HarpesalT 40 Pa3foXeHNs OCHOBHOI Macchl HaBeCcKu Npob6bl 1
NpoAO0/HKAIOT HarpeBaHue 4,0 BblAeNeHUs TyCTbiX MapoB MepPX/I0PHOM KUCAOTbI. HalluKy (TUrefib) CHUMaT C NANTI,
06MbIBAOT CTEHKM BOAON 1 BHOBb HarpesaloT pacTBOp, Bbinapmeas orofocyxa, He nepekanveas ocagok. Mpunu-
BatoT 0T 5 40 10 cM3 CONAHON KUCNOTbI U BHOBb BbiNapuBaloT gocyxa. Yalluky (Turenb) oxnaxaatoT.

8.6.5 K cyxomy ocTatky, Nosly4eHHOMY N0 OAHOMY 13 NpeAsioXKeHHbIX cnoco6oB (8.6.3— 8.6.4). npunusatoT
oT 10 fo 25 cmM3CcoNnsAHON KNCNoThl, pa3basneHHon 1:1, n ot 20 o 30 cm3BoAbLl. HarpesalT A0 pacTBOpPeHUs
coneii. (B nsmepseMom pacTBope KOHLEHTPaLNS CONAHON KNCNOTbI 4OMKHA 6bITb 0K0N0 5 cM3Ha kaxable 100 cm3
aHanu3upyemoro pacTtsopa.)

PacTBop nepenusaloT B MepPHYH0 Kosiby BMecTumocTbio 100.200 nam 250 cM3co0TBETCTBEHHO (B COOTBET-
CTBUM € Tabnuueit 8), oxnaxaaoT, 40NUBAT BOAON A0 METKW, nepemelunBaiT. Ecnn Heobxognumo, unbTpytoT
pacTBop Yepe3 uNbLTP CpefHel NI0THOCTU B CyXYto nocyay, oTépacbiBas nepeble nopuumn dpunbrpara.

Mpn maccoBoii fone mMean n cBMHUA Bblle 5 %, a UUHKa Bbiwe 2 % (B COOTBETCTBUMU C Tabnuuen 8) us
nony4yeHHOro pactesopa otéupatT annksoTy 10.0 cmM3, nOMeLLaloT ee B MepHYyto Konby BMecTUMocTbio 100 cm3
npunusarT 8 cM3CONAHON KUCNOThI, pa3basneHHoi 1:1, fonnBaloT 4,0 MeTKV BOAOW 1 nepemelumBatoT. [lonycka-
eTcs aNnKBOTY NCXOA4HOM0 pacTBopa A0MBaTh 40 METKN PACTBOPOM COMAHONW KUCNOTbI, pa3baBneHHoi 5:100.

[na BHECEHVs NonpasBKy Ha MacCoBYIO 0110 Men, LMHKa 1 CBUHLA B peakThBax Yepes Bce cTajum aHanu-
3a NPOBOAAT KOHTPO/IbHbIN ONbIT.

8.6.6 AHanu3upyemsblii pacTBOp BBOAAT B N1aMsa BO3AyX-aLeTn/ieH aTOMHO-abcop6LMOHHOro cnekTpodoTo-
MeTpa n nsmepsoT abcopbunn Meaun Npu griiHe BOHbI 324.7 HM. LMHKa NpU A/IMHE BOJIHbI 213.9 HM. CBMHLA Npu
ANnHe BOMHbI 217,0 HM. AGcopbLMI0 KaxA0oro pacteopa U3MepsailoT He MeHee ABYX pa3 u AN pacyeTa bepyT
cpefHeapumeTnyeckoe 3HavyeHue. NMpn cmeHe pacTBOPOB CUCTEMY pacnbl/IeHUA NPOMbIBAIOT BOAON A0 Nonyye-
HWUS HY/IeBOro NokasaHus npubopa. PekomeHjoBaHHaa MakcMmMmanbHas BennynHa namepsemoii abcopbuum npu-
MepHo 0.5 eguHuy. B cnyvyae He06X04MMOCTM A1 YMEHbLLEHUS ee 3Ha4YeHns onyckaeTcs NpoBoAuTb U3Mepe-
HUSA NP MEHee YyBCTBUTEbHON A/INHE BOMHbI (4N Mean — 327.4 HM, 4N5 CBUHUA — 283.3 HM) unun passopauu-
BaTb rOpesky.
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Mo HalifleHHOMY 3HauYeHUo abcopbLMM aHaNM3MPYEMOro pacTBopa 3a BblYeToM abcop6bLmm pacTBopa KOHT-
PO/IbHOTO OMNbITA HAXOAAT COAEPXKaHUe onpeaensieMoro KOMNOHeHTa No rpaAynmpoBOYHOMY rpadinky. Ecnm KoH-
LleHTpauusa onpefensieMoro ajfieMeHTa B aHaM3npyeMoM pacTBOpe NpeBbIllaeT ero KOHLeHTpaLnio B pacTBopax
[ANA NOCTPOEHWA rpajsynpoBOYHOro rpadmka (BennynHa abcopoLummn aHanM3npyemoro pacteopa Bbile abcopouun
nocnegHel ToUku rpagmka), NPoBoAAT pa3basneHne aHaIM3MpyeMoro pacteopa. 11 3Toro afiMkBoTy aHanu3upy-
eMoro pacTBopa nomeuiatnT B K06y BMeCcTuMocTbio 100 cM1, NpuAnBaloT COMSIHYI0 KUCNOTY ANSA cO3[aHus ee
KNCNOTHOCTU 5 % no 06beMy, AONMBAKOT 4,0 METKM BOLOW U NepemMeLLnBatoT.

JlonyckaeTcs UICNOMb30BaTh ANA aToMu3auum Npo6bl nnamsa nponaH-byTaH-Bo34yX. €CN PaCXOXAEHUS MeXay
napannenbHbIMU onpejeneHnsiMu COOTBETCTBYIOT yKa3aHHbIM B Tabnuuax 4.5 n 6.

8.7 O6paboTKka pe3ynbTaTtoB aHanusa

8.7.1 MaccoByto 400 Mean, CBUHLUA unu umHka X. %. BbIYMCASAT No doopmyne
v CV 100 cvV
/71-1000 ~ 777-10'
rae C — MaccoBas KOHUEeHTpaumsa afieMeHTa, HalileHHas no rpafyupoBoYHOMY rpadiuKy, C yHeTOM BETIUUUHDI
KOHTPOJILHOTO OnbITa, Mr/cm3;
V — 06bem aHanu3upyemoro pacteopa, cM3
T — Macca HaBeCKu npobbl, T.
8.7.2 MaccoByto 40110 Mean, CBUHLA Uan uuHka Xt, %, npu AONoNHUTENbHOM pa3baBieHun pactBopa
BbIYNCNAIOT N0 hopmyne

X CV-VHO0O0. CYy<
1 mVi-1000 /77 V2-10

rape C — MaccoBasi KOHLEeHTpauns aneMeHTa, HaliieHHasi No rpafyupoBOYHOMY rpacduKy, C Y4ETOM BENYMNHBI
KOHTPOJ/IbHOTO OMnbITa, Mr/cM3;
V — o06bem aHanusnpyemoro pactsopa, cm3
V, — KOHEeYHblli 06bEM aHaNN3MPYEMOTo pacTBopa, CM3;
V2 - 06bem anMKBOThHI pacTeopa, cM3;
T — Macca HaBecku npoosl, T.

8.7.3 [lonyckaeTcs NPOBOANTL pacyeT MaccoBOW 0/ MeAu, CBUHLA UM LMHKA, UCMONb3YS BO3MOXHOCTU
nporpamMMHoro obecneyeHunst aTOMHO-a6Ccop6LNOHHOIO cnekTpodhoToMeTpa.

8.7.4 3a pe3ynbTaT aHann3a NpYHUMaloT cpefHeapndmeTyecKoe 3Ha4eHne 4ByxX napasiesbHbiX onpeje-
NIeHNi NpU YCNOBKM, 4TO abCONOTHAA pa3HOCTb MeXy HUMM B YC/TOBUAX NOBTOPAEMOCTU He NpeBblllaeT 3Have-
HUI (Npy foBepuTenbHON BepoaTHocTM P = 0,95) npesena noBTOpAeMOCTM I, NpUBefEeHHbIX B Tabnuuax 4.5 n 6.

Ecnu pacxoxpeHve mexay pesynbTatamu napassesbHblX onpejeneHunii npesbillaeT 3Ha4eHne npejena
NOBTOPSAEMOCTHU, BbIMOMHAOT Npoueaypbl, n3noxeHHole B FTOCT MCO 5725-6 (nognyHKT 5.2.2.1).

8.7.5 PacxoxaeHus mexay pesynbtataMmu aHanunsa, Nofly4eHHbIMU B ABYX 1abopatopusax, He AO/MKHbI npe-
BbllaTb Npejesia BOCNPOM3BOAUMOCTU. B 3TOM ciyyae 3a OKOHYaTe IbHbIN pe3ynibTaT MOXeT 6biTb NPUHATO KX
cpefHeapumMmeTnyeckoe 3HaveHve. MNpu HEBbLINOSIHEHUN 3TOTO YCI0BUSA MOTYT 6bITb UCMNOJIb30BaHbLI NpoLeaypbl,
n3noxeHHole B FOCT NCO 5725-6.

8.8 KoHTpoONb KayecTBa pe3ynbTaTtoB aHanumsa

KoHTpo/ib KauecTBa pe3ynbLTaToB aHanmsa — no 4.25.

8.9 OdpopmneHne pe3ynbLTaToB aHanmsa

PesynbTathl aHannsa oOpM/IAIT B COOTBETCTBUMN C 4.23, 3HAYEHUA NOTrPeLIHOCTH pe3ynbTaTtoB aHanm3a
(+ 0) npuBegeHsbl B Tabnuuax 4, 5un 6.

9 MeToAabl onpeaeneHnss MaccoBoOii A0V AUOKCUAA KPEMHUSA

9.1 O6nacTb NPUMeHeHUA

B HacTosileM pasgene ycTaHOB/IEHO ONpeAeeHne MaccoBOi 0NN AMOKCHAA KPEMHUA rpaBumMeTpuyec-
KuM (B AnanasoHe oT 5 % 80 32 %) n cdhotomeTpuyeckum (B guanasoHe ot 0,5 % go 16 %) metogamu.
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9.2 TpeboBaHWA K NOrpelWwHOCTN aHanmsa

MorpelwHoCTb pe3ynbTaToB aHa/n3a MaccoBOi 40NN AUOKCUAA KPEMHNMSA, 3HAYEHNSA NMpeesioB NoBTopse-
MOCTMW ¥ BOCMPOU3BOAUMOCTM AN AOBEPUTENbHON BepoATHOCTH P = 0.95 AO/MKHbI COOTBETCTBOBATL 3HAYEHUAM,
npusefeHHbIM B Tabnuue 9.

Ta6nuya 9
B npoueHTax
[Avana3oH MorpelwHocTb pesynbra- Mpeaen
M/ICCO00I 0NN AMOKCUAA KPEMHUS TOB aHanm3a t A* NOBTOPAEMOCTH BOCMPOU3BOANMOCTH
un' 2) R
Or 050 pgo 1,00 Bktou. 0.14 0,10 0.20
Cs. 1,00 a 200 = 0.21 0.15 0.30
a 200 » 400 =a 0.25 0,20 0.35
A 400 a 800 1 0.32 0.25 0.45
» 800 s 16,00 s 0.42 0.35 0.60
a 160 a 320 s 0.6 0.5 0.8

* COOTBETCTBYIOT 3HAUEHUSM pacLUMpPeHHOl HeonpeneneHHOCTY.

9.3 T[paBuMMeTpuyeckuii metoq

9.3.1 CpoacTBa n3amepeHuii, BcnomoratefibHble yCTpolicTBa, MaTepuanbl, pacTBoOpbl

Mpwn BbINONHEHWY aHanM3a NPUMEHSIOT cneaylolme cpeacTsa MU3MepeHuid, BCnomoraTe/ibHble yCTpoiicTBa:

- neyb My enibHY0 C TepMOperynaTopom, obecneyunsarLlyo TemnepaTypy Harpesa o 1100 °C;

- cTakaHbl B-1- 150 TXC. B-1- 250 TXC no FOCT 25336;

- NMUNEeTKN He HMXe 2-ro Knacca To4HocTn no FOCT 29169 n FOCT 29227;

- BOPOHKM ANns chunbTpoBaHusa nabopatopHselie no FOCT 25336;

-Turnn nnatuHoeble No FOCT 6563;

- NaN0YKN CTEK/IAHHbIE;

- CTekna vyacoBble.

Mpwv BbINONHEHNY aHanM3a NPUMEHSIOT cnegylolime matepuarbl, pacTBopbl:

- Kucnoty consiHyto no FOCT 3118 v pasb6asnerHyto 1:1.1:2u12:98;

- KucnoTy a3oTHyto no FOCT 4461,

- KMcnoty cepHyto no FOCT 4204. pas6aBneHHyto 1:1;

- KMcnoty ptopuctoBogopogHyto nolfrOCT 10484;

- CMECb KMNC/I0T CONSAHOM M a30THOI B COOTHOWEHMMN 3:1. CBEXENPUTOTOB/IEHHYIO:

- BOAy AuctunnumposaHHyto no FOCT 6709;

- HaTpuii yrneknucnblii 6e3BoaHbiii no FTOCT 83 uau kanuin-HaTpuin yrnekmcnolini no FOCT 4332;

- aMMOHWIA pogaHucTbii no TOCT 27067. pacTBop MaccoBoii KoHLeHTpauuu 100 r/am3;

- XenaTuH nuwesoi no FOCT 11293. cBeXeNpPUroTOB/IEHHbI pacTBOP MacCcoBO KOHUeHTpaumu 10 r/gm3;

- 6ymary chunbtpoBanbHyto no FOCT 12026:

- hunbTpbl 06€330/1€HHBLIE NO [16].

9.3.2 MeTop aHanunsa

MeTo 0CHOBaH Ha OCaXKAEHUN KPEMHUEBOI KNCNOTbI N3 CONSIHOKUCOMO pacTBopa B NPUCYTCTBUN XenaTu-
Ha 1 rpaBMMeTpUYecKoM onpeseneHnn AMoKcnaa KpemMmHus.

9.3.3 MoAroToBKa K BbINOJIHEHUIO aHanns3a

Mpv NpUroToBNEHNM pacTBOpa XenaTuHa MaccoBOi KoHUeHTpauun 10 r/am3HaBecky xenatmHa maccoit 1 r
nomelLLatwT B CTakaH BMecTUMOCTbio 250 cm3, npubaensatoT oT 30 Ao 40 cM3BOAbI 1 AalOT NOCTOATb BTeveHune 1y,
nepnoanyYeckn nepemMeLllnBas CTEKNAHHON Nanoykoli. 3aTemM cTakaH ¢ COAePXMMbIM NOMELLAIOT B rOpsAYyto By
1 Npy NepemellBaHny HarpeBalwT A0 pacTBOPEHUA XenaTuHa. PacTBop oxnaxgaroT, pa3dasnsaioT BoON [0
100 cm3 1 BHOBbL NepemMeLlmBaoT.

9.3.4 BbINno/fIHEHNEe aHanunsa

9.34.1 O6uwume TpeboBaHNs KMeTogaM aHanun3a 1 TpeboBaHNA 6€30NacHOCTM NPY BbINOIHEHUN aHaNU30B
— B COOTBETCTBUK C pa3genamu 4 n5.
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9.3.4.2 HaBecky MmeHOro KoHueHTpaTa maccoli o7 0.5 o 1 rnomew,alT B CTakaH BMeCTUMOCTbo 150 cm3,
cMaumBalT Bogoi, npunnatT 30 cM3COMNAHON KACNOTLI M HAarpeBakT B TeyeHne 15 MuH. 3aTteM npnubaBnsoT
10 cM3cmecu KMUCNOT COMIAHONM M a30THOM, CTakaH HaKpbIBaOT YACOBbIM CTEK/IOM U NPOAO/IKAIOT HarpeBaHue A0
npekpawieHns 6ypHOro BblgeNneHns OKCUA0B a30oTa U pa3noxeHns HaBeckn. CTEeKNO0 CHUMAlOT, 06MbIBaOT BOLON U
ybupaloT, a pacTBOp BbinapusatoT gocyxa. MpunveaT 10 cM3CONSHON KMCNOTbLI 1 BbiNapusatoT gocyxa. Beinapu-
BaHMe C COMAHON KMC/IOTON NOBTOPAIOT eLe ABa pasa.

K cyxomy octatky npunusatoT 10 cM3conaHoli Kucnotbl, oT 50 o 60 cm3ropsiyeil BoAbl U HarpesawT A0
KuneHnsa. ®uUNbTpyloT Yepes UNbTP «CUHAS IEHTa», B KOHYC KOTOPOro BIOXeHa hunbTpobymaxHas macca, npo-
MbIBalOT 3— 4 pa3a ropsynum pacTBOPOM COJIIHON KMC/OTbI, pa3basnieHHol 2:98. 3aTem 3— 4 pasa ropsiueii BOgoii.
dunbTp € 0CagKoOM NoOMeLalT B NIATUHOBLIN TUrenb, NOACYLINBAIOT, 030N1A10T PUNLTP, OCTATOK CNNAaBNAT C
10-kpaTHbIM NO Macce KOIMYeCcTBOM YINEeKUCNOro HaTPUS UM YIIEKUCNOTO Kanua-HaTpua npyu TemnepaType ot
1000 °C go 1050 °C go nosy4yeHus o4HOPOAHOIO NOABUXHOIO NiaBsa.

MnaB pacTBOPAIOT B pacTBOpE CONAHON KACNOTbI, pa3basneHHol 1:1. Turen 06MbIBatOT BOAONK 1 Npucoeam-
HAIOT pacTBop K nepsoMy unbTpaty. O6beNHEHHbIV pacTBOP BbiNapnBalT A0 BAAXKHbIX conei. MpunmvsatoT
20 cM3CONAHOW KNCNOTbI, pa36aBneHHOW 1:2. nepeMeLlnBatOT CTEK/IAHHOW Nafoykoit, 4o6aBnsaT 5 cmM3 pacTBo-
paxenatuHa, nepemeLnBalT CTEKNAHHOW Nanoykoi B TeyeHne 5 MuH. ewwe pa3 gobasnatoT 5 cm3 pacTeopa
XenaTtuHa 1 cHoBa nepemeLlnBalT CTEKNAHHON Nnanoykoi B TeveHne 5 MuH. Mocne atoro npunmnsatoT ot 30 Ao
40 cm3ropsiveit BoAbl M OCTaBNSAT B TeyeHue oT 15 o 20 MuH.

DUNLTPYIOT 0CAA0K Ha (DUNLTP «CUHASA TIEHTa» U NPOMbIBalOT 3— 4 pasa ropsdyeii CONSHOM KNCNOTOM, pas-
6aBneHHOl 2:98. 3aTeM ropsyell BOAO0M 40 OTpULATENBHON peakuuy NPOMbIBHbIX BOJ Ha MOH Xene3a ¢ pacTBOpoOM
pOAaHMNCTOro aMMOHNSA N ele 3— 4 pa3a ropsyeil Bogok. PunbLTP Cc 0CaLKOM NOMeLLA0T B N1AaTUHOBLI TUTenNb,
030/1510T U NPOKanMBalT 0cafok B TeyeHne oT 30 0 40 MuH B MychenlbHON neun npu TemnepaTtype oT 950 °C go
1000 °C. nocne 4yero oxnaxgalT U B3BELLMBAIOT.

OcafioK B TUTNle cMauuBalT BOAOM, NnpuavBaioT 8— 10 kanenb pacTBopa CEpHOI KNCNOTbI, pa3baBneHHo
1:1, ot 5 80 8 cM3pTOPUCTOBOAOPOAHOW KACNOThLI U HArpeBatT A0 NPeKpal,eHNs BblAENEeHNA NapoB CEPHOWA
Kucnotbl. CogepXumoe TUINA BHOBb MPOKanuBalwT B Myde/nbHO neyn Npu Toi e Temnepatype B TeveHune oT
15 00 20 MWH. OXNaxaarT 1 B3BELLMBAIOT.

dunbTPaT M OCTATOK B TUT/1€ COXPAHAIOT AN ONpefeeHns MacCoBbIX A0/1eil OKCUAO0B KanbLus, MarHua n
aNtoOMUHKSA.

Yepes Bce cTagum aHanusa 415 BHECEHUA NOMPaBKW Ha Maccy OKCuaa KpemMHUs B peakTnsax NpoBoAasaT
KOHTPOJIbHBINA ONbIT (X0N10CTY0 NPOGY).

9.4 doTOMeTpuyeckuii meTon

9.4.1 CpepacTBa U3MepeHWii, BCnoMoraTeibHble ycTpolicTBa, MaTepuanbl, pacTBopbl

Mpu BbINONIHEHMM aHanM3a NPUMEHSIOT cneayloLime cpeicTBa MU3MepeHuii, BCnomoraTeibHble yCTpoicTea:

- CNeKTpohoTOMETP UM oToKONOpUMETP M60ro TUNa.

-neyb My esnibHYyl0 C TEpMOperynsaTopom, obecneynsaroLLyo TemnepaTypy Harpesa go 1000 °C;

- KON6bl MepHble 2— 100— 2.2— 250— 2.2— 500— 2 no NOCT 1770;

- cTakaHbl B-1— 50 TXC. B-1—- 100 TXC no 'OCT 25336;

- CTakaHbl Ted)/I0OHOBbIE, NONIM3TU/IEHOBbIE;

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

- BOPOHKM AN domnbTpoBaHuns nabopatopHblie no FOCT 25336:

- TUTNIN XXeNe3Hble, U3rOTOB/IEHHbIE U3)Keie3a Mapkn «ApMKO»;

-TUrAn nnatuHosble No FOCT 6563:

- lwnaTenb NNaTUHOBBIN;

- KPbILWKN NOIM3TUNEHOBbIE (TE(D/IOHOBbIE).

Mpy BbINONHEHMM aHanNM3a NPUMEHSAIT cnefyloline MmaTepuansl, pacTBoOpbl:

- KucnoTy consHyt no FOCT 3118 u pasbasneHHyto 1:1,1:3:

- KMCNoTy cepHyto no FOCT 4204, pacTBOpPbl MONSAPHOW KOHLEeHTpauuy akenaneHTa 0.25 n 4.5 mons/gm3;

- Kanuii MapraHuoBokucsblii no FTOCT 20490. pacTBOp MaccoBoi KoHueHTpauun 30 r/am3;

- BOAy guctunanposaHHyt no FOCT 6709;

-aMMOHUI Monne&eHoBOKNCbI Mo TOCT 3765. CBEXENPUIroTOB/IEHHbI PACTBOP MACCOBOI KOHLEHTpaLum
50 r/igm3,;

- aCKOpOGUHOBYIO KMCNOTY Nno (20). CBEXENPUTOTOB/IEHHbI PACTBOP MaCcCOBOW KoHLeHTpauuu 50 r/gm3;

- HaTpwii yrnekncnblii 6e3BoaHblli no FTOCT 83. npoKaseHHbI npu Temnepatype 150 °C;
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- HaTpuii TeTpabopmokmcablii 10-BogHbIN no FTOCT 4199. 06€3BOXEHHbIN cneaylouwmnm o6pa3om: conb Harpe-
BalOT NOCTENeHHO A0 TeMmnepartypbl 400 X © npokanvBalT B TeYeHne 2 u;

- CMecCb /191 CNAaBAeHUs: HaTPUil TeTPaboPHOKUCbIN U HATPUIA YIIEKUCbI CMeLLNBaloT B COOTHOLEHNUN
1:2. Cmecb XpaHAT B nocye ¢ NnpuTepToi NPo6KOiA;

- nepekncb HaTpusa no [21];

- KpemHuii (IV) okeug no FOCT 9428:

- pacTBopbl okcuaa KpeMHus (IV) n3secTHoOW KoHLeHTpauuu;

- hunbTpbl 06€330/1€EHHbIE MO [16].

9.4.2 MeTop aHanusa

MeToA 0CHOBaH Ha 06pa30oBaHUN XXeNTo KpeMHeMOoNn64eHoBOI reTepononukncnoTel Nnpu pHot 140 1.5¢
nocnefyoLumnm BOCCTaHOB/IEHNEM ee aCKOPOGUHOBOW KMCNOTOM NN TMIOMOYEBUNOI B pacTBOPe CEPHOM KNCIOTI
[10 KOMM/IEKCHOTO COeiMHEHNS, OKPALIEeHHOro B CUHUIA UBeT. i3MepeHne onTUYecKoli NA0THOCTA OKpaLleHHOro
pacTtBopa npu asinHe BONHbI OT 650 g0 810 HM.

9.4.3 NoAroToBKa K BbINOJIHEHUIO aHanms3a

9.4.3.1 N NOCTPOEHNA rpafynpoBOYHOro rpadpuka roToBAT pacTBOpbl okcuaa Kpemuus (IV) nssecTtHoli
KOHLeHTpaumu.

Mpu NpUroToB/IEHMM pacTBopa A MacCoBOW KOHLEHTpauumn okcuaa kpemuus (1V) 0.1 mr/cm3HaBecky okcuaa
kpemHusa (IV) maccoit 0,1000 r nomeljaoT B NAATUHOBBLIA TUreNb, NepeMeLwnsalT NAaTUHOBLIM LUNaTenem
CO CMecCbio ANA cnjaBfeHnss Maccoi 21 1 cnnaBnsaoT npu Temnepartype oT 1000 X go 1050 X B TeyeHue oT
25 po 30 MuH. Turenb oxnaxgalooT, OMycKalT B MOMMITUNEHOBLIW CTakaH M BbilenaynBaloT nnas B 06beme
oT 10040 150 cm3ropsadyeit Bogbl (MOXHO OCTaBUTbL B TedeHue oT 10 4o 12 u). Mocne NosHOro BhiwenaymBaHmsa
nnasa TUrefnb U3BAEKaOT U3 pacTBopa M 06MbIBalOT BOAOW. PacTBop oxnaxaalT, NpuaMBatoT B O4NH NPUEM Npu
nepemMelwnBaHnm 70 cM3CONSHOW KNCcNoTel, pa3basneHHoi 1:3. [lanee pacTBOp NepennBaT B MEPHYHO KONBYy
BMecTUMOCTbo 1000 cm3, 4ONMBAIKOT 40 METKU BOAON M NepemeLlmnBatoT.

MpumeuyaHue — Jonyckaetcsl CNaaBfsTb HABECKY AMOKCUAA KPEMHUSI C NMEPEKUCHI0 HATPUS B XKENEe3HbIX
TUMNSX, KaK yKasaHo B 9.4.4.3. Moc/e BblleaunBaHmus nnasa TUreb U3BNEKaT 13 pacTBopa U TLATEIbHO 06MbIBAIOT
BOZOW. 3aTeM B 04WH Nprem NpUAUBatOT B pacTBop 20 M3 CO/SIHOM KMCMOTLI M NEpeMELLMBAIOT. PacTBop NepesmBaioT B
MEpHYH0 KoMy BMECTUMOCTbI0 1000 cM3, OX/akaatoT, A0/MBAIOT 10 METKU BOAONA M NepeMeLunBatoT. PuibTPyioT B CyXyto
nocyay, oTépacbiBasi nepsble Nopuum dunbTpara.

Mpyn npurotoBneHun pactBopa b maccoBoit KOHUeHTpayuu okcuga kpomuus (1V) 0.02 mr/cm320.0 cm3
pacTBopa A noMewaT B MEPHY K016y BMecTUMOCTbio 100 cm3, npunnsBakT 2 cM3CONSHOW KUCNOThI, pa36as-
neHHoli 1:1. nepemewnBaT, 4O0NNBAIOT 4O METKM BOAON M BHOBb NepemelunBaloT. PacTBop rotoBsT B Ae€Hb
npUMeHeHus.

MapannenbHO rOTOBAT PACTBOP KOHTPOJ/ILHOTO ONbITa 4151 FpagyvpoBKuU.

PacTBopbl okcuga kpemHus (IV) XpaHaT B 3aKpbITON NONNITUAEHOBO nocyae.

9.4.3.2 NocTpoeHune rpagynpoBoYHOro rpacumka

B pag mepHbiX k016 BMecTumocTbio 100 cm3kaxgas otéupatT 0; 1,0; 2.0; 4.0; 6.0 1 8.0 cm3pactBopa b
okcuaa kpemuusa (IV). gonmBarT 4,0 MaKCMaibHOW aiMKBOTbl PACTBOPOM KOHTPOJ/IbHOTO ONbITa ANS rpafynpoBKN.
MpunueawT no 10 cmM3 BoAabl. 5 cmM3 pacTBOopa CepHOl KUCNOTbl MONSAPHON KOHLEHTpaLuuy aKBMBaneHTa
0.25 monb/gm3un 5 cm3pacTBopa MONMGAEHOBOKMCAOIO aMMOHMSA. MNMepemellBalT nocne 4ob6aBneHns Kaxaoro
peakTusa v gasiee NpoAo/MHKalT aHann3, Kak onncaHo B 9.4.4.3.

Mo HaliieHHbIM 3HaYeHNAM ONTUYECKUX NIOTHOCTEN pacTBOPOB Y COOTBETCTBYIOLLMM UM COAEPXAHUAM
okcuaa kpemHusa (IV) cTpOAT rpafyMpoBOYHbIN rpadinK.

9.4.4 BbINnOoNHEHNE aHanunsa

9.4.4.1 O6wume TpeboBaHnsa KMeTogaM aHanun3a 1 TpeboBaHMa 6€30NacHOCTM NPY BbINOTHEHWUN aHaNN30B
— BCOOTBETCTBUM C pa3genamu 4 n 5.

9.4.4.2 Macca HaBecku MeHOro KOHLeHTpaTa, BMECTUMOCTb MEPHOW KON6bl B 3aBUCUMOCTUN OT MaccoBoli
[onv okcmaa kpemuusa (IV) npuegeHs! B Tabnuue 10.

Ta6nuya 10

MaccoBasi gons okcuga kpemuus (IV). % Macca HaBecku, T BMeCTUMOCTb MepHoOli Konbbl, cM5
Or 04 00 16 0.25 250
» 1.0 » 8.0 0.1 250
a 2.0 » 16.0 0.1 500
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9.44.3 HaBecky meaHoOro koHueHTparta maccoi ot 0.1 go 0.25 r B 3aBUCMMOCTM OT MacCOBOW f0/11 oKcuaa
kpemHusa (IV) B cooTBeTCcTBUM C Tabnuueil 10 nomewaloT B Xee3Hbli TUrenb n TwaTebHO NepemMeLlnBalT C
HaBecKoli nepekncy HaTpusa maccoii ot 2 o 3 r. CBepxy 3acbiNalT TOHKUM C/I0eM nepekucu Hatpus. CnnasnsoT
B Mydhene npu tTemnepatype ot 650 °C go 700 °C, cHayana cTaBsT Ha Kpaii Mydens u 3aTeM NocTeneHHo nepe-
ABUTalOT B ropsaYvyto 30Hy Mydhens. Mocse NoNHoro pacnaasneHns coAep>KMMoro Tureflb BbIHUMaT U3 mydens,
oxnaxaalT U noMeLalT B NOIM3TUNEHOBbLIN (TehNOHOBLIN) cTakaH, npuausaloT oT 50 4o 60 cm3ropsayell BOAbI.
HakpbiBaloT cCTakaH N0OAN3TUAEHOBO (Te(/IOHOBOW) KPbILLIKOW 1 BbIAEPXMBAIOT 4,0 NpeKkpalleHns 6ypHoli peakunm
1 MOJIHOTO BbIlenaynsaHuna nnasa. lfocne oxnaxAaeHns Turesib BbIHUMAIOT U3 pacTBopa, TwaTesibHO 06MbIBalOT
BOAOW, ObICTPO, B OAWH NpueMm, MHTEHCUBHO nepemelunBas, npuansatT 12 nnm 15 cM3CONAHON KUCNOTbI.
PacTBOp nepeBogAT B MepHY0 Konby BMecTumocTbto 250 nnm 500 cm3(cooTBETCTBEHHO). PacTBOp B KONbe gonu-
BaloT 40 o6bema oT 200 o 230 cm3unm o1 450 go 480 cm3 nepemellmBaloT. PacTBop oxnaxgatT, pa3basnstoT
BOJON [0 MeTKM 1 NnepemelunBaloT. PuUnbTPYIOT Yepes NNOTHbIN PUNLTP «CUHAA NeHTa», oTbpackiBas nepsble
nopuuv dunbTpata, uau 4arT OTCTOATLCA 4,0 NOMIHOMO OCeAaHNSA OKaINHbI Ha JHO KOMObI.

M3 oThunbTpoBaHHOroO pacteopa oTompatoT 5,0 cM31 noMeLLalT B MEPHYI0 KO/IBy BMeCcTUMOCTbo 100 cm3,
npunusaT 10 cm3 BoAbl. 5 cM3 pacTBopa CepHOl KWUCAOTbl MOMAPHON KOHLEHTpauun 3skBUBaneHTa
0,25 monb/gm3un 5 cm3pacTBopa MONM64EHOBOKMCIONO aMMOHMSA. Mocne nepeMellnBaHns 0CTaB/ISOT pacTBop B
TeyeHne ot 10 4o 15 MuH Ana 06pa3oBaHNsA KPEMHEMOMOAEHOBOM KUCOThI.

3aTtem npuauBatT B KoNby ot 10 40 15 cM3pacTBOpa CepHOMN KNCNOTbl MONIAPHOI KOHLEHTpaL M 3KBMBa-
nexHTa 4.5 monb/gmM3 No Kanasm pacTBOpP MapraHu0BOKWC/IOrO Kana 4,0 NOABNEHUSA PO30BOro OKpalunBaHus u
5 cm3pacTBopa acKop6GMHOBOWA K1C/IOThl. PacTBop pa36aBnsoT 4,0 MeTKV BOAOI U NepeMeLlnBaloT.

OnTnYeckKyio NI0THOCTb OKPaLLEHHOro pacTBopa M3MepsoT Ha cnekTpooTomMeTpe unu choTokoiopumeTpe
npu gnuHe BosiHbl 0T 650 40 810 HM. [LNMHY BOJHbI U TOMLLMHY KIOBETHI BbIGMpaOT TakuM 06pa3omM, 4To6bl ONTuM-
yeckasi NJIOTHOCTb PACTBOPOB HaxoAnAach Ha IMHEHOM yyacTKe rpafyupoBOYHOro rpadvka B peKoMeHayeMoii
onTuManbHoli o6nactn ot 0.1 o 0.7.

B KayecTBe pacTBopa CpaBHEHUA NPUMEHSIOT PacTBOP KOHTPOJ/IbHOMO OnbITa.

Maccy okcuga kpemuus (1V) B Munaurpammax ycraHas/imeatrT Mo rpagyvpoBoYHOMY rpadumky.

9.5 O6paboTka pe3ynbTaToB aHanusa
95.1 MaccoByto f0/110 fuoKcuaa KpemHus X. %. npy MCnosfib30BaHUN rpaBMMEeTPUYECKOro MeToga Bblumnc-
nAwT no dopmyne
Y (mt-m2)-(m3-mj-100 (13)

rae T< — macca TUrnsa c ocagkom go o06paboTkn pTOpMCTOBOLOPOAHOW KNCNOTOM, T;
T 2— Macca TUrisa cocajgkom nocae o6paboTku PTOPUCTOBOAZOPOAHON KNCNOTOIA, T,
M73— Mmacca TUINa ¢ 0cafkoM KOHTPO/IbHOMO onbiTa A0 06paboTkn hTOPNCTOBOAOPOAHON KUCNOTOM, T,
T 4— MaccaTurs ¢ 0caLKoM KOHTPOJIbHOro onbiTa nocne 06paboTkn (hTOPUCTOBOAOPOAHOW KNCIOTOM, T.

T — Macca HaBeCK/W MefiHOro KOHLeHTpara, I.
9.5.2 MaccoByto f0/1t0 Aguokcuaa kpemuus X,. %. npu ncnonb3oBaHuy oToMeTPUYECKOro MeToa Bblvnc-
nAwT no dopmyne
v m, V100
= V. T 1000’ (14)
rae T, — mMacca Anokcuga KpeMHusa, HalleHHas no rpagympoBoyYHOMY rpachuky, Mr;
T — Macca HaBeCK/W MefHOro KOHUeHTpara, .

V — BMEeCTMMOCTb MEPHOIi KONGbI, CM3,;
V, — 06beM annkBoTbl pacTBopa, cM3

9.5.3 3a pesynbTart aHanvM3a NpuHNMaloT cpegHeapudmMeTnyeckoe 3HavYeHne 4ByX napannenbHblx onpeje-
NIeHWIA MpU yCNoBKM, 4TO abCoNIOTHAA PA3HOCTb MeXAy HAMM B YC/TOBUSIX NOBTOPSAEMOCTU He MpeBbIllaeT 3Have-
HWiA (Npn goBepuTenbHol BepoaTHocTn P = 0,95) npefena noBTopseMoCTy I. NpuBeAEeHHbIX B Tabnuue 9.

Ecnun pacxoxgeHue mexay pesynbtataMu napanfienbHbiX onpejeneHunii npesblllaeT 3Ha4YeHne npegena
NOBTOPAEMOCTH, BbINOAHAOT Npoueaypbl, n3noxeHHslie B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

9.5.4 PacxoxfeHusa Mexay pesysibtatamu aHannusa, nosiyyeHHbIMu1 B iBYX /labopaTopusix, He JO/IKHbI npe-
BbllWaTb Npefena BOCNPOM3BOANMOCTU. B 3TOM cnyyae 3a oOKOHYaTebHbI pe3ynbTaT MOXeT 6biTb MPUHATO UX
cpefHeapudMeTnyecKoe 3HaueHune. Mpu HeBbINONIHEHUM 3TOMO YCNOBUA MOTYT BbITb MCNO/Ib30BaHbI NPoLeaypbl,
n3noxeHHole B FOCT MCO 5725-6.
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9.6 KoHTpoNb KauyecTBa pe3y/nbTaToB aHannsa
KoHTpo/nb KayecTBa pe3ynbTaToB aHann3a — no 4.25.
9.7 OchopMneHne pe3ynbTaToB aHanusa

Pe3ynbTathbl aHanM3a ohOpM/ISIOT B COOTBETCTBUM C 4.23. 3HAUYEHUs NOTPEeLLHOCTU pe3y/ibTaToB aHanns3a

(x 0) npnBegeHsbl B Tabauue 9.

10 MeTop onpegeneHns MaccoBOi 40NN oKCUAa antoMUHNS

10.1 O6nacTb NpUMEHeHuns
B HacToslweM pa3jefie yCTaHOBJIEHO OnpefefieHe MaccoBOi A0M OKCMAa afloMUHUA B fuana3oHe oT

0.2 % 06 % TUTPUMETPUYECKUM METO0M.

10.2 Tpe6oBaHMA K NOrPeWHOCTN aHannsa

MorpewHoCcTb pe3ynbTatoB aHanusa MaccoBOl f0NM OKCUAa antoMUHUA, 3HaUYEHUs npenenos nosTopAe-

MOCTU 1 BOCNPOU3BOAMMOCTU /15 JOBEPUTENbLHON BepoaTHoe™ P = 0,95 0/1XXHbI COOTBETCTBOBATL 3HAYEHUSAM,
npusefeHHbIM B Tabnuue 11.

Ta6bnumna 1

B npoueHTax
Mpegen
Anana3oH MorpewHocTb pe3synbTra-
TOn aHanmsa *A* noBTOpPsiEMOCTH BOCMPOM3BOAMMOCTY
r(n*?2)
OT 0.20 go 0.40 BKOY. 0.04 0.04 0.06
Cs. 040 H 080 » 0.06 0.06 0.09
» 080 » 160 * 0.21 0.15 0.30
» 160 » 3.20 " 0.28 0.20 0.40
» 320 » 6.00 * 0,35 0.25 0.50

* COOTBETCTBYIOT 3HAUEHWSIM PACLUMPEHHOI HeonpeaeeHHOCTH.

10.3 CpepacTBa M3MepeHuii, BCnoMoraTenbHble yCcTPONCcTBa, MaTtepuanbl, pacTBOpPbI

Mpu BbINOMHEHNW aHaM3a NPUMEHSIIOT cneyoL e cpeAcTBa n3MepeHnii, BCnomorartenbHble ycTpoiicTBa:
- nevb MydesnbHYH C TepMoperynaTopom, obecneymnBaroLLyo TemnepaTypy Harpesa o 1100 °C;
- pH-mMeTp co CTEKNAHHbLIM 3/1EKTPOAOM.

- KON6bl MepHble 2— 200— 2.2— 1000— 2 no FOCT 1770;

- Kon6bl KH-2— 250— 19/26 TXC no NOCT 25336;

- cTakaHbl B-1— 100 TXC. B-1- 250 TXC. B-1- 400 TXC no FOCT 25336:

- MMNETKN HE HMXe 2-To Knacca TouHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKM ANs ounbTpoBaHusa nabopatopHblie no FOCT 25336;

- BOPOHKY BA1-1— 250 XC no NOCT 25336;

-Turnn nnatuHoeble no NOCT 6563;

- valku (TUrn) CTeKNoyrnepoHble;

- CTekna yacosble.

Mpwn BbINONHEHWY aHaNN3a NPUMEHSIOT cnegyloline matepuarbl, pacTBopbl:

- KucnoTy a3oTHyto no NOCT 4461,

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

- Kucnoty conaHyto no FOCT 3118 n pa3basneHHyo 1:1.1:99.1:100.

- KMcnoty ptopuctoBogopogHyto no FOCT 10484,

- BOAy AnctunnuposaHHyto no FOCT 6709;

- aMMuak BogHbli no FTOCT 3760. pas6aBneHHblli 1:1;

- aMMOHWIA YKcycHoKucnbli no FTOCT 3117. pacTBOp MacCcoBOW KOHUeHTpaumu 150 r/am3;
- KNCNOTY YKCcycHyt no TOCT 61 1 pacTBOp MONSIPHOW KOHUEeHTpauun 1 mons/gm3

- aueTaTHbI 6ydepHblit pacTBop ¢ pH oT 5.6 4o 5.8.
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- 6ydhepHbili pactBop ¢ pH 3,8;

- HaTpus N. N-gnatungutuokapb6amat no FOCT 8864. pacTBOp MaccoBoit KoHLeHTpauuu 200 r/am3:

- Kanuii a3oTHOKUCAbLIN no FOCT 4217,

- KCUEHOMOBbIN OpaHXeBblli, MHANKaTOp no [17];

- Ka/IMil yrNeKUCnblii — HaTpuii yrnekucnblii no FOCT 4332;

- Kanuii nupocepHokucnblii no FOCT 7172;

- HaTpua rmgpokeung (Hatpus rnapookmncek) no FOCT 4328. pacTBOp MOIAPHON KOHLEeHTpauun 1 monb/agm3;

- HaTpuii yKkcycHokucnblii no FTOCT 199, pacTBOp MaccoBoli KoHUeHTpauum 500 r/am3;

- HaTpwuit bTopncThlii No TOCT 4463. HacbILLEHHbI pacTBop:

-xnopocopm TexHuuecknii no FOCT 20015;

- theHondTaneuH no [22]. pacTBop MaccoBoii KOHUEHTpauuu 1 r/gM3B cnupTe;

- CNUPT 3TUNOBbI PeKTUNKOBaHHbIV TexHn4Yecknii no FOCT 18300;

- conbgunHatpueByoaTuneHanammH-N. N. N'. N'-TeTpayKcycHoW Kncnotbl 2-eoaHyto(TpunoH B. komnnekceH 111)
no FOCT 10652. pacTBopbl MOSIPHbIX KOHLUEHTpaymii 0.025 1 0,05 monb/am3;

- LUWMHK rpaHynunpoBaHHbiil no FTOCT 3640. pacTBOpbl MONSAPHbIX KOHLEeHTpauuii 0.025 n 0,05 monb/am3;

-antomMuHuii no FOCT 11069. mapku He Huxe A95;

- pacTBOpbI OKCKAa aIlOMUHNSA N3BECTHOM KOHLEeHTpaLuuu;

- (bunbTpbl 06€330/1€HHbIE N0 [16].

10.4 MeTog aHanmsa

MeTof 0CHOBaH Ha 06pa30BaHUN KOMMIEKCHOTO COeAUHEHUS aNtoMUHUA C TPUIOHOM B B cna6okucnoii
cpefe npv HarpeBaHun. N8 ycTpaHeHUs MeLaLero BAUSHASA CONYTCTBYIOLMX KOMNOHEHTOB N361UpaTeibHO
paspylualT KOMMNIEKCOHAT antoMUHUS (hTOPUAOM. BbiCBOGOANBLLNIACA TPMAOH B TUTPYIOT PACTBOPOM COMM LiHKA
npu pH ot 5.5 10 5,8 C MHAMKATOPOM KCU/IEHOIOBbLIM OPAHXEBLIM. TUTAH W LMPKOHWIA AO/HKHLI OTCYTCTBOBATDL B
aHanu3MpyeMom MegHOM KOHLeHTparTe.

10.5 MoAroToBKa K BbINOJIHEHMIO aHanm3a

10.5.1 Mpw NpuroToBAEHUN pacTBOpa MacCOBOWN KOHLUEHTpauun okcnga antommHnsa 0,001 r/cm3HaBecky
MeTanIn4yecKoro aitoMmMHMUA Maccoii 0.5292 r pacTBopsAT Npu HarpeBaHum B o6beme oT 20 o 30 cm3coNnsHoOW
KUcnoThbl, fo6aBnAs ee He6ONbLWMMM NOPUMAMU, NPUNMBAIOT 3— 5 Kanenb a30THOM KNCNOThbl 40 NpeKpaleHns
BCNEHUBaAHWA, HarpeBaT 40 NOSIHOrO pacTBOPEHUA HaBeCcKW. 3aTeM pacTBOp BbiNapuBalT [0 CyXUX CONel, He
nepekanmeas ocagok, npunusatT oT 30 40 40 cM3BOoAbl. 25 CM3CONAHON KUCNOTbI, NEPEHOCAT pacTBOp B Mep-
HY0 KON6y BMecTumocTbio 1000 cM3u gonmBakT BOAON A0 METKM.

10.5.2 Mpun NpUroToBAEHNN PACTBOPOB LMHKA MOSIAPHOW KOHUeHTpauwuu 0,025 (0,05) monb/aM3HaBeCKY LMHKa
Maccoii 1.63 r(3,26) r nomew,aT B cTakaH BMeECTUMOCTb0 250 cM3u pacTBOpstoT B 20 CM3CONAHOW KACNOThI,
pas6aBneHHoii 1:1, npu HarpesaHuun f,0 Temnepatypbl 0T 40 °C go 60 °C. 3aTem pacTBOp BbinapusaloT 4,0 nony4ye-
HUA BNaxHblx conein. Koctatky npunusatoT 100 cM3BOAbl M HArpeealwT A0 pacTBOPEHUSA conei, npunmeawT
40 cm3pacTBOpa yKCYCHOKMC/IOTO HATPUA, 3aTeM YKCYCHO KucnoToi 4oBoaAaT pH pactBopa A0 5.5. KOHTponupys
c nomouibto pH-meTpa. PacTBop nepennsaloT B MepPHYI0 Konby BMecTuMocTbio 1000 cm3, fonnsatoT BOAOW A0
METKW 1 NepeMeLlnBaoT.

1 cm3pacTBopa cooTBeTCTBYeT npumepHo 0,001274 rokcuaa antoMnHNA.

10.5.3 Mpu NpuroToB/ieHNn pacTeopa conun guHatpuesoii atnneHgnamuH-N, N, N'. N'-TeTpaykcycHoii kucno-
Tbl 2-BOAHOW (TpunoHa b. komnnekcoHa Ill) monsapHon koHueHTpayumn 0,025 (0.05) monb/amM3HaBECKY COMN Maccoit
9.310 r (18.62) r nomeLLaloT B cTakaH BMeCcTUMOCTbio 400 cm3u pacTBopsatoT B 200 cM3BOAbI MPW HarpeBaHum 4o
Temnepatypbl oT 50 °C go 60 "C. PacTBOop oxnaxagatT, nepennsatT B MepHY Konby BMecTumocTbio 1000 cm3
JonuBaloT BOAON A0 METKU U nepemMelumBatoT. MNpu Heo6XoAMMOCTN pacTBOp (PUALTPYIOT.

10.5.4 MNpv NPUroTOB/IEHNN KCU/TIEHOIOBOI0 OPaHXEeBOro MHAMKATOPa O HY BECOBYIO YaCcTb KCU/IEHOI0BOTO
OpaHXeBOro CMeLLMBAKT CO CTa YacTAMM a30THOKMC/I0TO Kanus.

10.5.5 MNpwu npurotoBneHumn auetatHoro 6ydgepHoro pacteopa c pH o1 5.6 4,0 5.8 kpacTBOpy YKCYCHOKMC/IO-
ro aMMOHWS NPUNBAIOT YKCYCHYI KUCNOTY 10 NMOJIyYeHUs1 HEO6XOAMMOro 3Ha4eHnsa pH. KOTOpoe KOHTPOMPYIOT
¢ nomolybio pH-meTpa. Ha 1000 cM3 pacTBOopa YKCYCHOKMUCNOrO aMMOHUA TpebyeTcsa okono 30 cM3yKCcyCcHOM
KUCNOThI.

10.5.6 Mpwu npuroToBneHunn 6ycepHoro pacteopa ¢ pH 3.8 06beM oT 420 g0 425 cm3 pacTBopa YKCYCHOiA
KUCNOTbl MONSPHOW KOHUeHTpauum 1 mons/gm3cmewwnBatoT ¢ 50 cm3pacTBopa ruapokcmaa HaTpus MoNspHoOW
KOHUeHTpauun 1 monb/am3. pa3baBnsatoT Bogo o 500 cm3. pH pacTBopa KOHTPOAMPYHOT C NOMOLLb0 pH-MeTpa 1
fosoaAT go pH 3.8. npubasnsas pacTteop rmgpokcuaa HaTpusa v YKCYCHYH KUCOTY.
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10.5.7 YcTaHOBKa MacCOBOW KOHUEeHTpauuuM pacTtBopa UMHKA MONAPHOW KOHUeHTpauuu
0,025 monb/am3

ANVKBOTY pacTBopa oKcuaa antoMuHusa o6bemom ot 10 0 25 cM3nomeLLaroT B KOHUYECKYIO KON6Yy BMeCTu-
MocCTbto 250 cm3, gonueatoT Bogoli 4o 100 cm3. KnonyyeHHoMy pacTBopy npunmeatoT oT 20 o 40 cm3pacTeBopa
TpunoHa b monsipHoi koHueHTpauun 0.025 monb/aM3un HarpeBatoT 40 TemnepaTtypbl oT 45 °C go 50 °C. Janee
aHasin3 NpoAo/mKatT, Kak ykaszaHo B 10.6.4.

MaccoByto KoHLeHTpaumio pacTeopa uuHka CAhQI, BbipaKeHHY0 B rpamMmmax oKcuaa atoMuHnus Ha 1cm3

pacTteopa, r/’cm3, onpeaensawT no popmyne

Ca*01- 0.001.%-, (15)
roe YO— anuksoTa pacTtBopa okcuAa antoMUHUA, CM3;
V — o6bem pacTBopa LMHKa, M3pacxofoBaHHbIli Ha TUTpOBaHWe TpuaoHa b. BbITECHEHHOro hTOPMAOM U

9KBMBANIEHTHOIO OKCUAY afloMUHUA, CM3.
10.6 BblinosiHEHMe aHanusa

10.6.1 O6wue TpeboBaHMA KMeTofam aHanm3a n TpeboBaHnsa 6e30MacHOCTM NPY BbINOTHEHUN aHANN30B —
B COOTBETCTBUU C pa3genamun 4 n 5.

10.6.2 Pa3noxeHune HaBecku nNpoobbl

10.6.2.1 HaBecKy MeAHOr0 KOHL,eHTpaTa Maccoli oT 140 2 rnomeLyaloT B cTakaH BMECTUMOCTbI0 250 cm3
cMauumBalT BoAOM, npunnsaT 20 cM3 CONAHON KUCNOTbI M HarpeBakwT B TedeHue 15 MuH. 3atem npunusaroT
10 cM3a30THOI KNCNOTbI, CTaKaH HaKpPbIBAOT YaCOBbIM CTEK/IOM M MPOAO/KAIOT HarpesaHue 40 npekpawieHuns
O6ypHOro BblAENEeHNA OKCUAOB asoTa W fanee [0 pacTBOPEHWSA HaBeCKW. PacTBOp BbinapuBaloT gocyxa.
MpunueatoT 10 cM3CONAHON KNCMOTLI U BbiNapuBaloT 4OCyXa, He Nnepekanmsas 0cajok.

KocTaTky npunusatoT 10 cM3CcOnsHOW KncnoTtsl, oT 50 40 60 cm3ropsiveli BoAbl M HArpeBalT 40 KUNEHUS.
DUNLTPYIOT Yepes NIOTHbLIN PUAbLTP B CTakaH BMeCcTUMOCTbIo 250 namn 400 cm3. Ocagok Ha hunbTpe npoMbiBatoT
3— 4 pa3saropsyeli CONsiHOW KUCNOTON, pa3basneHHol 1:99, 3aTem 3— 4 pasa ropsiueil BOAOMW.

dunbTpaTt cobuparT B CTakaH BMECTUMOCTbI0 400 cm3.

duNbTp € 0CagKOM NOMeLarT B NAAaTUHOBBIA TUrenb, NOACYLWNBAIOT, 0301A10T UNLTP U NpOKanueawT
npu Temnepatype oT 500 °Cpo600 °C. MNocne oxnaxheHnUs oCcTaToK B TUF/1e CMa4ymMBarT BOAOM, NpUAnBatT OT
500 10 cM3(PTOPUCTOBOAOPOLHOW KUCOThI, OT 2 4,0 3 CM3EpPHOI KUCNIOTbI, pa36aBneHHoi 1:1. u BbinapusaroT
pocyxa.

10.6.2.2 HaBecKy MeAHOr0 KOHUeHTpaTa Maccoli oT 140 2 r noMeLlLalT B CTEK0Yr1epoanyto vawky (Tu-
resib). cMaunBatT BoAOoM, npuansaoT oT 10 40 15 cM3a30THOW KMCNOThI. Mocne 3aBepweHns 6ypHoit peakuun
npunmealT oT 1040 15 cm3consiHoW kucnotbl, oT 1040 15 cM3¢hTOPUCTOBOLO0POAHON KUCIOTbLI M OT 240 5¢cm3
CepHOi KncnoTol, pasbaBneHHol 1:1. 3aTem pacTBOp HarpeBalT 40 Pa3/10XXeHNS OCHOBHOW Macchl HABECKMW Npo-
6bl ¥ NPOAOMKAIOT HAarpeBaHue 40 BblAE/IeHNS TYCTbIX NAPOB CEPHOI KMCMOThI. Yalky (TUresib) CHUMatoT C NnThbI,
06MbIBAOT CTEHKM BOAOI M BHOBb HarpeBaloT pacTBOp, BbiNaprBas ero gocyxa, He nepekaaveas ocafok. Yaliky
(Turenb) oxnaxpgatoT. KocTtatky npunmeatot 10 cM3 consHo kucnotbl, oT 30 o 50 cM3BOAbl 1 HarpesatwT A0
pacTtBopeHua coneil. PactBop uAbTPYIOT uyepes NAOTHbIA hunbTp. CTakaH NpoMbiBalOT 2— 3 pasa ropsyeit
CONIAHON KUcnoToli, pas6aBieHHo 1:99. 3aTeM huNbTP ¢ 0cafKoM 3— 4 pa3a MPOMbIBAIOT 3TON e KNCAO0TOoN n
3— 4 pa3saropsadeli Bogoii. dunbTpart cobupaloT B cTakaH BMecTUMOoCTbio 400 cM3 (OCHOBHO pacTBop).

duUNbTP C 0CaAKOM NMOMELL AT B N1ATUHOBLIV TUreNb, NOACYLLIMBAIOT, 030M1A10T (PUALTP U NPOKaNMBalT Npn
Temnepatype ot 500 BC g0 600 eC.

10.6.2.3 Ona onpefenieHnsa aNtoMUHNUA MOXHO UCMO/b30BaTh (PUNLTPAT U OCTATOK B M1aTUHOBOM TUT/1€ NOC-
ne 06paboTKn PTOPUCTOBOAOPOAHON KNCNOTOW, NOMYYEHHbIV NO pa3aeny 9 nocne BblAeNeHNS KPEMHEKNCIOTI.

10.6.3 OnpegeneHve antoMWUHUA C OTAENIEHUEM MellallWnX 31eMeHTOB aKcTpakynei xnopodgop-
MOM UX KOMMJIEKCOB C AN3TUNAUTUOKAp6amaTom HaTpus

KocTaTky B nnaTMHOBOM Turne, nosyyeHHomy no 10.6.2. no6aBnsa0T oT 1 40 2 © yrNeKUCNoro kanns-
HaTpuMA 1M cNNaBnAT B MydiesibHOol neyn npu Temnepatype ot 1000 °C go 1050 °C gnsa nonyyeHnss 04HOPOAHOro
NoABWXHOIO nsasa.

Turenb C N1aBOM OXNaxAaloT v NOrPyXatoT B CTaKaH ¢ (hunbTpaTom. PacTsop HarpesatT [0 pacTBOPEHUA
nnaBsa. MNocne aToro Turenb U3BneKaoT 1 06MbIBaIOT BOAONW Haj cTakaHOM. PacTBop nepennBatoT B MEPHYIO KONBY
BMeCTUMOCTbI0 200 cM3, 40/IMBAOT BOAOK A0 METKU U NEpeEMELLMBAIOT.
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Ecnn Heob6xoAnMO, pacTBOp OTPUILTPOBLIBAKOT Yepes Cyxoi hunbTp cpefHeil NN0THOCTU B CyXO0li CTakaH
BMeCTUMOCTbi0 100 cm3.

OT6upatoT 50 cm3pacTBopa BAENTE IbHY0 BOPOHKY BMECTUMOCTb 250 cm3, npnbasnsatoT 10 cm36ydep-
Horo pacTteopa c pH 3.8.10 cm3 pacTBopa gnatungutnokapbamarta HaTpusa, B36anTtbiBas nocne npubasneHns
KaXJ0ro peaktusa, 1 oCTaBNAOT B TeyeHne 1 muH. 3atem npubasnawoT 30 cm3xnopodopma 1 aKCTparnpyoT B
TeveHve 1 MuH.

Mocne paccnoeHns XuaKoCTell opraHnyeckmnii Cioi oTAeNsT, a KBOAHOMY C/i0l0 NpubasnsawT 5 cm3pa-
cTBOpa AnatunautTuokapbamara Hatpmsa 120 cm3xnopodopmMa. DKCTPaKLMIO NOBTOPSIOT. BoAHbIN cnoli npombiBa-
10T XxNopohopmMoM nopumamu no 5 cm340 nonyyeHns 6ecUBETHOrO aKcTpakTa. OpraHnyeckuin CNo oTAeNnanT n
oTbpacbiBatoT.

BoaHbI pacTBOp 13 AeNNTeNbHO BOPOHKM OT(OUNbTPOBLIBAKT Yepe3 ubTp CpefHel NIOTHOCTM B CTakaH
BMecTUMOCTbIo 400 cm3. PunbTp NnpombiBaloT 2— 3 pasa Bogol. dunbtpart pasbasnsawT Bogoi go 200 cm3, npu-
nueawT oT 10 g0 25 cm3pacTBopa TpuaoHa b monsapHoli koHueHTpayum 0.025 Monb/gM3 U KUNATAT B TeYEHNE
3 MUH.

PacTtBop oxnaxpatT, fo6asnsaoT o1 20 4o 50 Mr unm 2— 3 Kanau pacteopa KCMIEHOM0BOr0 OPaHXeBOro n
npuAMBaOT NO Kanasam aMmMuak 4o nepexoga oKpacku pacteopa v3 XenToi B hnoneTosyto, 3aTeM CONAHYIO KUC-
noTy. pasbaBneHHyto 1:1.40 nepexoga okpacku pacTesopa BXXenTblii useT. MpunnsatT 10 cM36ydepHOro pacTeo-
pacpH oT5.640 5.8 M TUTPYHOT PACTBOPOM LMHKA MOISIPHOW KOHLeHTpauuu 0,025 Monb/AM3 U36bITOYHOE Konuye-
CTBO TpunoHa b 40 n3MeHeHns LBeTa pacTBopa 13 XenToro B KpacHo-prnoneTosblii. KoNnyecTBo YKCYCHOKUCNOTO
LMHKa, N3pacxofoBaHHOe Ha 3TO TUTpPOBaHME, B pacyeT He NPUHUMALOT.

Mocne atoro npu6aensaT 10 cm3pacTBopa (PTOPUCTOrO HATPUSA, KUNATAT pacTBOp B TevyeHne oT 340 5 MUH
(pacTBOp NpuobpeTaeT XenTbli UBET) M oxnaxaaT. OCBOOG0XAEHHOE KO/IMYECTBO TpuoHa b. 3KBUBanNeHTHoe
COepPXaHWo antoMNHNA, TUTPYIOT PACTBOPOM LiMHKA MONSIPHOW KoHueHTpauun 0,025 monb/am340 n3MeHeHns
OKpacku pacTtBopa 13 >XenToi B KpacHO-(ONONETOBYIO.

10.6.4 OnpepeneHve anloMnHUA 6e3 OTAENEHUS MelanWwmnx 31eMeHTOB

KocTaTtky B TUTne, nony4yeHHomy no 10.6.2.1— 10.6.2.3. npn6aBnsatoT HaBeCKy MMPOCEPHOKNCIOro Kanus
mMaccoit ot 0.5 g0 11 cnnasnawT npu Temnepatype ot 600 °C go 700 °C g0 nonyvyeHMs 04HOPOAHOTO NOABUXK-
HOro nnasa. Turenb C N1aBOM OX/1aXAatoT, MOMeLLaloT B CTakaH C OCHOBHbIM PacTBOPOM W HarpeBalT [0 pacTBo-
peHusa nnaBa. PacTBop oxnaxpalT. Turenb U3BfekawT U3 cTakaHa 1 06MbiBaloT Bogo. O6bem pacTBopa He
[O/KeH npesbiwartb oT 200 go 250 cm3.

K nonyyeHHomy pacTtBopy npunusatot ot 30 go 60 cm3 pacTBopa TpuaoHa B MonApHO/ KOHUEeHTpauuu
0.05 monb/gm3u HarpeBatoT 4o TemnepaTypbl oT 45 eC go 50 CC. MpunusatoT 2— 3 kanam peHongTanemHa n
HeliTpanusyloT pacTBOPOM ammuaka, pasbasneHHbim 1:1. [0 cnabo-po30BOii OKpacku pacTeopa. 3aTem no Kar-
NAM NPUANBaIOT PACTBOP COMISIHOW KMCNOThI, pa3basneHHon 1:1. 40 ncue3HOBEHNSA PO30BOI OKpacKu pacTeBopa.

Mocne HeliTpanusauum npunmeatoT oT 25 a0 30 cm3aueTaTtHoro 6ydgepHoro pacteopa c pH ot 5,6 1o 5.8,
KUNATAT B TeyeHne oT 3 A0 5 MUH, GbICTPO OxnaxpalwT B NPOTOYHON Boge, fo6aBnaT oT 20 4o 50 mrunm
2— 3 kannu pactsopa KCU/1eHO/1I0BOr0 OPaHXEBOro N TUTPYIOT M36bLITOYHOE KOIMYECTBO TpuaoHa b pacTtsopom
LMHKa MONSAPHOW KoHueHTpauun 0.025 nnn 0,05 Monb/gM340 Nnepexofa OKpacku pacTBopa U3>XenToli B KpacHo-
chnoneToByto. DTO KONMYECTBO pacTBopa LiMHKa Npy pacyeTe MaccoBOl 011 OKCUAA aloMUHUA HE yYUTbIBAETCS.

Mocne atoro npu6aensT 10 cm3pacTBopa (PTOPUCTOrO HATPUSA, KUNATAT pacTBOp B TevyeHne oT 340 5 MUH
(pacTBoOp NpuobpeTaeT XenTblii UBET) M oxnaxaaT. OCBOOG0XAEHHOE KONMYECTBO TPUNoHa b. 3KkBUBaneHTHoe
COePXaHWo antoMNHNA, TUTPYIOT PACTBOPOM LMHKA MONSIPHOW KoHUeHTpauunu 0.025 monb/am340 n3mMeHeHns
OKpacku pacTtBopa 13 >XenToi B KpacHO-(ONONETOBYIO.

10.7 O6paboTka pe3ynbTaToB aHannsa

10.7.1 MaccoByto f0110 oKcuga antommunsa X. %, BblYUCASAOT No dpopmyne

y . C.,,..Y¥-0/101 (16)
rae — MaccoBasi KOHLeHTpaLus pacTBopa LMHKa Mo oKCcuay antoMuHus, r/cm3;
\% — 06bem pacTeBopa L1HKa, U3pacxof0BaHHbIi Ha TUTPOBaHMe TpunoHa b. BbITeCHEHHOro hTOpUAOM 1
3KBUBA/IEHTHOIO OKCUAY a/llOMUHNA, CM3;
T — Macca HaBeCKu MeJHOro KoHLeHTpara, .
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10.7.2 3a pe3ynbTartaHanunsa npuHNUMatoT cpefHeapndMeTMyecKoe 3HayeHmne AByX napasnnenbHbix onpege-
NieHnii Npu yCA0BUK, YTO a6CONIOTHAA Pa3HOCTb MeXAY HUMMW B YC/IOBUAX MOBTOPSIEMOCTU He MpeBblllaeT 3Haye-
HWiA (Npu foBepuTenbHoli BeposaTHocTu P = 0,95) npegena noBTopsemMocTu I, NpyBeAeHHbIX B Tabnuue 11.

Ecnun pacxoxaeHve mexay pesynbtatamu napannenbHbiX onpefeneHunii npesblllaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTU, BbIMOAHAIT Npoueaypbl, n3noxeHHoie B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

10.7.3 PacxoxaeHns mexay pesynbTataMmy aHannsa, nosiy4eHHbIMU B ABYX NabopaTtopusax, He AO/MKHbI
npesblaTh Npejena BOCNPOM3BOANMOCTU. B 3TOM cnyyae 3a OKOHYaTeNbHbIN pe3ynbTaT MOXeT OblTb MPUHATO UX

cpefHeapuMeTMyYeckoe 3HaveHue. Mpu HEBbLINOIHEHNUY 3TOTO YCN0BKS MOTYT BbITb MUCNOJ/Ib30BaHbI NPOLEAYpPSI,
n3noxeHHole B FOCT NCO 5725-6.

10.8 KoHTponb KayecTBa pe3ynbTatoB aHanusa
KoHTpob KayecTBa pe3y/ibTaToB aHa/in3a — no 4.25.
10.9 OcbopmneHne pe3ynbTaTtoB aHanusa

Pe3ynbTatbl aHanmM3a oOpPMsiOT B COOTBETCTBUM C 4.23. 3HAYEHMWS NOTPELLHOCTU pe3ybTaToB aHannsa
(x A4) npuBegeHsbl BTabnuue 11.

11 MeTofbl onpeaefsieHnss MacCoOBON 40N OKCUAOB KafibLuUsi 1 MarHus

11.1 O6nacTb NPpUMeEHeHUS

B HacToflwem pasgenie ycTaHOBMEHO onpeAeneHne MacCcoBOi 40NN OKCMA0B KanbLnsa U Mariusa B gnana-
30He 07 0,3 % [0 16 % TUTPpUMETPUYECKMMU MeTodaMu.

11.2 TpeboBaHMA K NOrpewHOCT aHannsa

MorpewHoCcTb pe3ynbTaToB aHanM3a MaccoBO 40NN OKCMAA KabLUS U OKCUAA MarHusi, 3HauyeHna npege-
710B NOBTOPSIEMOCTM 1 BOCNPOM3BOANMOCTU 418 fOBEPUTENbHO BeposiTHOCTM P = 0.95 A0/MKHbI COOTBETCTBOBATH
3HayYeHnAM, NpuBefeHHbIM B Tabnuuax 12 mn 13.

Tabnuuya 12
B npoueHTax

Mpenen
[JAvana3oH MorpewHoCTb pesynbla-
MaccoBOi A0/M OKCUAA KasibLmst ToB aHanmsa * [If NoBTOPSEMOCTH BOCMPONU3BOAUMOCTH
2) a
Ot 0,30 Jo 0.50 Bkniou. 0.06 0.06 0.08
Cs. 050 = 1.00 a 0.10 0,10 0.14
n 100 * 2.00 a 0.15 0,15 0.21
a 2.00 sa 4.00 a 0.20 0,20 0.28
a 400 s 8.00 a 0.25 0,25 0.35
a 8,00 » 16.00 B 0.30 0.30 0.42
* COOTBETCTBYIOT 3HAYEHUAM pPaCLINPEHHON HeonpeAeneHHoCTH.
Ta6nnuya 13
B npoueHTax
Jvnana3oH MorpelHocTb pesynbla- Mpeaen
MaccoBOii 40NN OKCUAa MarHus ToB aHanmsa 1 [OF NoBTOPSIEMOCTU BOCMPON3BOANMOCTM
r{nT 2) A
Ot 0.30 A0 0.50 Bkmtou. 0.05 0.05 0.07
Ce. 0.50 = 100 = 0.15 0.15 0.21
a 1.00 a8 2.00 a 0,20 0,20 0.28
a 2.00 A 4.00 a 0.25 0.25 0.35
a 400 =a 8.00 a 0.30 0.30 0.42
a 8.00 » 16.00 B 0.35 0.35 0.49

* COOTBETCTBYIOT 3HAYEHUAM paclNpeHHOll HeonpeeneHHOCTH.
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11.3 TpWMNOHOMETPUYOCKUIA (KOMNIEKCOHOMETPUYECKHNIT) METOA,

11.3.1 CpeacTBa U3MeEPEHUIA, BCNOMOraTe ibHble yCTpoiicTBa, MaTtepuarsnbl, pacTBopbl

Mpu BbINOMIHEHWM aHaNn3a NPUMEHSIOT cneaylolLme cpeicTBa M3MepeHuii, BCnomoraTeibHble yCTpoicTea:

- neyb MydenbHY0 C TEpMOperysTopom, obecneymBalLlyo TemnepaTtypy Harpesa 4o 1000 °C;

- pH-MeTp CO CTEKNAHHBLIM 3/1EKTPOAOM.

- KON6bl MepHble 2— 250— 2,2— 1000— 2 no FOCT 1770:

- Konbbl KH-2— 250— 19/26 TXC no NOCT 25336:

- CTakaHbl B-1— 250 TXC, B-1-400 TXC noNOCT 25336:

- MMMNEeTKN He HWXe 2-ro knacca ToyHocTy no FOCT 29169 n TOCT 29227,

- BOPOHKYM ANns omnbTpoBaHma nabopatopHble no FOCT 25336:

- cTynky chbapcoposyto no FOCT 28390;

-Turnn nnatnHosble No FOCT 6563,

- Yawku (TUrnu) CTeKNoyrnepogHole;

- CTekna yacosble.

Mpu BbINOMIHEHMM aHaNN3a NPUMEHAIOT cnegylolne maTepuasnsl, pacTBopbl:

- KNCNoTy consHyto nofOCT 3118 n pasbaeneHHyto 1:1,1:5 n 1:100:

- KNCNOTYy a30THyt0 no FOCT 4461 n pasbaBneHHyto 1:1;

- CMeCb KMC/NOT COJISTHON 1 a30THOW B COOTHOLIEHMUN 3:1, CBEXENPUTOTOB/IEHHYIO;

- KncnoTy cepHyto no FOCT 4204. pasbasneHHyto 1:1;

- Kuenoty chtopucToBofopoaHyto no FOCT 10484;

- BOAy AnctunnmposaHHyto no FOCT 6709;

- aMmmunak BogHbli no FOCT 3760, paz6aBieHHbI 1:1:

- aMMOHWIA xnopucTblii no FOCT 3773;

- Bogopogaa nepokcug no NOCT 10929;

- Kanuii nupocepHokucblii no FOCT 7172;

-conbauHatpuesyoatTuneHgnamuu-N, N, N'. N'-TeTpayKcycHOI KNCNOTbI
2-BoaHYyt0 (TpunoH B, komnnekcoH Il) no FTOCT 10652, pacTBop MONSAPHOW KOHUeHTpayum 0,025 mons/am3

- HaTpus N, N-guatungmutnokap6amat no FOCT 8864, pacTBOp MacCoBOW KOHUeHTpauum 100 r/gm3:

- Kanusa rmapokeng (kanus rmuapookucs) no FOCT 24363. pacTBOP MaccoBOii KoOHLeHTpaummn 280 r/am3;

- Kanuii azoTHokucnbii no FOCT 4217,

- Kanuii umaHUcTbIi TexHuyecknii no FOCT 8465. pacTBOpP MaccoBOW KoHLeHTpauum 200 r/gm3.

-megb no FOCT 859, mapku He Huxe MO:

- METUNTUMONOBBIV CUHWIA, NHANKATOP: CMELLMNBAIOT C a30THOKUC/IbIM Kasinem B COOTHOLWeHun 1:200,

- MypPOKCUJ, UHAUKATOP: CMEeLWNBalT C a30THOKNC/IbIM Kasinem B COOTHOLWeHUn 1:100;

- TUMoNndTanenH. MHAVKaTOP;

- TpuaTaHonamuH no [18]. pasz6asneHHblii 1:3;

- YpPOTpONuH TexHuveckuii no COCT 1381. pacTBop MaccoBoi KoHueHTpauun 300 r/gm3;

- thNyOpeKCOH (KanbLueunH). niankatop no [23];

- CMeCb MHANKaTOPOB;

- 6ydhepHblit pacTeop;

- MarHuii no FOCT 804. MapKu He Huxe Mr9o;

- pacTBOP OKCMAA MarHns 3BeCTHOI KOHLeHTpaLuu;

- bymary mnbTpoBanbHyto no FOCT 12026:

- ouNbTPbI 06€330/1eHHbIE MO [16].

11.3.2 MeToq aHanusa

MeToA OCHOBaH Ha TUTPOBaHWM PacTBOPOM TpMAoOHa B CyMMbl MOHOB KanbLWA ¥ MarHua B X/10PUAHO-
aMMuavyHom pactsope npv pH ot 9 40 10 B NPUCYTCTBUM UHAMKATOPA METUNTUMO/IOBONO CUHETO U TUTPOBAHUN
MOHOB Ka/bLiusa B LLe/I0YHOM pacTeope npv pH 13 B NpUcyTCTBUMN UHAMKATOPHO cMmecu hlyopekcoHa cTuMond-
TasienHoM. MaccoBas [0/1 OKCuja MarHus yctaHasBnBaeTcs no pasHocTu. Mewatwune onpeaeneHunto afemMeH-
Tbl OTAENAT YPOTPONUHOM W ANITUAAUTUOKAPOAMATOM HATPUSA Y MACKUPYIOT LMAHUCTBIM KausIeMm.

11.3.3 NoAroToBKa K BbIMO/THEHWNIO aHannsa

11.33.1 Mpu npuroToBneHMN pacTBOpa OKCKUAa MarHus MaccoBoli koHLeHTpauun 0.001 r/cm3mMmeTananyec-
KW MarHuii NpoMbIBalOT CONSIHON KMCNOTON, pa3dbaBneHHol 1:5, A0 yaaneHns ¢ NOBEPXHOCTU NAEHKN oKcuaa.
3aTem npombiBalT 2— 3 pasa BOAOI U BbICyLUIMBAIOT.
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HaBecKy ouunlLeHHOro marima maccoi 0.6031 r pactBopsitoT B 40 cM3CONSIHON KUCNOTbI, pa3dbaBneHHol
1:1, npu HarpeBaHun Ao Temnepatypbl oT 50 °C go 60 °C. PacTBop oxnaxgawT, nepenmsalT B MEPHYIO KONOYy
BMecTUMOCTb0 1000 cM3, 4ONMBAIOT 4,0 METKM BOAON 1 NepeMeLLnBatoT.

11.3.3.2 Mpn NpUroTOBAEHUN CMECU WHAMKATOPOB HaBecCkKy hiyopekcoHa maccoli 0.2 1 u HaBecKy TUMO-
thTanenHa maccoii 0.12 r cmelwnBaT U pacTUpatoT B CTYNKe C HABECKOM a30THOKMUCNOro Kanus maccoli 20 T.

11.3.3.3 MNpu npurotoBneHUn pactBopa conun guHatpuesoit atunenanamun-N, N. N'. N'-teTpayKcycHol
KUCNoTbl 2-BoAHON (TpunoHa B. komnnekcoHa Ill) monsipHoi koHueHTpauun 0.025 monb/gm3HaBecky TpunoHa b
maccoli 9,310 r nomelyaloT BCcTakaH BMeCTMMOCTbio 400 cM3um pacTBopsatoT B 200 cM3BOoAbI MPU HarpeBaHumn 4o
Temnepatypbl oT 50 °C go 60 °C. PacTBop oxnaxgatrT, nepennsarT B MePHY0 Konby BMecTuMocTbio 1000 cm3,
[onMBaloT BOAOW [,0 METKM M NepemeLnBatoT. Npu He06X0A4MMOCTH pacTBOp (OUAbTPYIOT.

11.3.3.4 Mpwu npurotoBneHun 6ydepHoro pacteopa (pH 10) HaBeCKy X/TIOPUCTOr0 aMMOHUSA Maccoi 54 r
pacTBopsatoT Bob6beme oT 100 40 150 cm3Boabl, npunusatoT 350 cM3 amMMunaka, nepemellmBatoT, 4ONMBaOT BOAON
40 1000 cm3u nopemewmBaloT. pH pacTBopa KOHTPO/IMPYIOT C NOMOLLLbIO pH-MeTpa.

11.3.3.5 YcTaHOBKa MaccoBoii koHueHTpaummn 0.025 monb/gm3pacTtBopa TpunoHa b

YcTtaHOBKa MaccoBOi KoHueHTpauun 0,025 monb/gm3 pacTtBopa TpuiaoHa b TuTpoBaHuem
pacTBopa MarHus

ANVKBOTY pacTBOpa okcufa mardua o6bemom ot 1040 25 cM3nomMeLaT B KOHUYECKYH KONGYy BMecTu-
MocCTbi0 250 cm3,gonmBatoT Bogon o 100 cm3 npunmeatoT 5 cmM3 pactBopa TpuaTaHonaMmuHa. 20 cm36ydepHoro
pacTBopa, nepemMelumBalT. K pactBopy npn6aBnsioT MHANKATOP METUATUMOJIOBbI/ CUHWIA, NepeMeLLBatoT 1
TUTPYIOT PacTBOPOM TpuUoHa b 40 n3MeHeHns okpacku pacteopa U3 cuHei B 61e[HO-Cepblii LBeT.

MaccoBylo KoHUeHTpauuto pactesopa TpunoHa b Cbi80, BbipaXeHHY B rpaMMax okcnga marHms Ha 1 cm3
pacTteopa, r/cmM3, onpeaensawT no popmyne

cuo “0.001 y-. 17>
rape VO — anukBoTa pacTBopa oKcuga marHus, cm3;
Y, — 06bemM pacTBopa TpuioHa B. M3pacxof0BaHHbI HAa TATPOBAHWE OKCUAA MarHusi, C y4eTOM KOHT-

PONILHOTO 0OMbITa, CM3;
0.001 — maccoBas KoHLeHTpauus pacTsopa okcuaa MarHus, r/cm3.
MaccoBylo KOHLeHTpaLuuo pactsopa TpunoHa b Ccao. BbipaXKeHHY0 B rpaMmax okcuga Kanbuua Ha 1cm3
pacTtsopa, r/cm3, onpefensoT no opmyne

Cca0= 1.3909 Cbl,0. (18)
roe — MaccoBas KOHUeHTpauua pacTteopa TpuUaoHa B no oKCuay marHua, rlcm3:

1,3909 — ko3adhhuLMeHT nepecyeTa c OKCMAa MarHus Ha OKCufa Kanbuus.

YcTaHOBKa MaccoBOl KoOHuUeHTpauun 0,025 monb/am3 pacTBopa TpunoHa B TuTpoBaHuem
pacTeopa meau

HaBecky Megu maccoit 0.05 r. B3BELEHHYK C TOYHOCTbIO A0 YeTBEPTOro 3Haka, NoMeLalT B cTakaH
BMeCTMMOCTbI0 250 cm3, npuamnBatoT oT 5 40 6 cmM3pacTBopa a30THOI KMCNOThI, pa3dbaBneHHon 1;1. n HarpeBatoT
[10 pacTBOPEHNSI HABECKN. BbinapuBaloT pacTBOp A0 BAaXHbIX coneit, npuameatoT oT 40 o 50 cm3BoAb! 1 Harpe-
BaloT 0 pacTBopeHus conein. OxnaxagawT, pa3d6aBnsaT Bogol 4o o6bema oT 100 fo 150 cm3, npunmealoT no
Kanasam pacTBop aMmuaka o pacTBOpPeHnNs ocajka rngpokcmaa meau, [,06asna0T UHANKATOP MyPeKCUa n TUTpy-
10T pacTBOPOM TpUIoHa b 40 M3MeHeHNs OKpacky pacTBopa M3 XenTo-3es1eHoli B h101IeTOBO-CHHIOH.

MaccoByto KOHUeHTpaumuio pacteopa TpuaoHa b C. BbIpaXXeHHY0 B rpaMmMax oKkcua KasnbLusa uavM okemaa
MarHua Ha 1cm3pacTBopa, r/cM3, onpegensaoT no hopmyne

Cw **, (19)
roe T —  Mmacca HaBecku megu, T,
K — «koadyhuumeHT nepecyeTa c MeAn Ha OKCWUA KanbLWs WAWM OKCUA MarHus, pasHbliii 0,8828 nnmn 0.6348
COOTBETCTBEHHO.
V — o6bem pactBopa TpunoHa b, nspacxofoBaHHbIli HA TUTPOBAHWE MeAW C Yy4eTOM KOHTPO/IbHOTO
onbiTa, cM3.

11.3.4 BoinosiHeHWe aHanusa

11.3.4.1 O6uwme TpeboBaHMA K MeTOAaM aHannsa n TpeboBaHna 6€30NacHOCTU NPY BbIMO/THEHUN aHaNIN30B
— B COOTBETCTBUM C pa3genamm 4 n5.

11.3.4.2 HaBecKy MeAHOro KOHLeHTpaTa pasnaralT O4HUM U3 NpeanoXeHHbIX CNOCO60B.
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11.3.4.3 HaBecKy MefHOro KoHueHTpata Mmaccoi ot 0.5 40 1 r nomeLLaloT B cTakaH BMeCTUMOCTbIo 250 cm3,
cMaumBalT Bogoi, npunnatT 30 cM3COMNAHON KACNOTLI M HAarpeBakT B TeyeHne 15 MuH. 3aTteM npnubaBnsoT
10 cM3cmecu KMUCNOT COMIAHONM M a30THOM, CTakaH HaKpbIBaOT YACOBbIM CTEK/IOM U NPOAO/IKAIOT HarpeBaHue A0
npekpallieHus 6ypHOro BbligeneHnsa okcmaos azota. CTeKI0 CHUMaT, 06MbIBalOT BOAOW M y6upaloT, npunveatT
1 cm3nepokcuga BOAOPOAA, a pacTBOp BbinapmeatoT gocyxa. MpununsaioT 10 cM3CONAHON KACNOThI 1 Bbinapuaa-
10T foCyXa, He nepekannsas ocafok.

KocTaTky npunusatoT 10 cM3CcONSHOW KncnoThl, oT 50 0 60 cm3ropsyeli BoAbl M HArpeBaKT 40 KUNEHUs.
DUNLTPYIOT Yepe3 PUNbLTP cpegHeli NI0THOCTU, YNNIOTHEHHbIN hnnbTpobyMaxHon maccol. CTakaH NnpoMbiBaloT
3— 4 pa3a ropsayeii CONsiHOW KUCNOTOM, pa3zbaBneHHoi 1:100, 3aTemM hunbTp ¢ 0cagkom 3— 4 pa3a NnpombiBaloT
3TOW Xe KUCNoTol n 3— 4 pasa ropsiyeil Bogoii. dunbTpart cobuparT B cTakaH BMecTUMOCTbio 400 cm3 (OCHOBHOIA
pacTBop).

PunbTP C 0OCAAKOM MOMELL AT B NATUHOBLIV TUTe/b, NOACYLIMBAIOT, 030/1510T (DUNLTP M NPOKaMBaOT Npu
TemnepaType oT 500 X g0 600 °C. Mocne oxnaxgeHns oCcTaTok B TUTie CMaynBaloT BOAONW, NpuamBatoT oT 5 fo
10 cM3 (hTOPMCTOBOAOPOLAHON KUCNOTbl. 4— 6 Kanenb CEpPHOW KUCNOTbl, padbaBneHHol 1:1. u BbiInapmBalT
Jocyxa. KocTtaTky B Turne npu6asnsaoT ot 0.5 40 1 nMpocepMOKMNCIOro Kanus 1 cnnasnsatoT Npyu Temnepartype ot
600 X po 700 X [0 nosyvyeHuss 04HOPOAHOTO NOABMXXHOIO niasa. TUresb C N1aBoOM OX/1aXAatT, MoMeLalT B
cTakaH BMecTuMocTbto 250 cm3, npunusatoT 10 cM3CONAHON KncnoTbl, pazbasneHHoi 1:1, ot 30 o 40 cm3BoAb!
1 HarpesalT [0 pacTBOPeHNs nnasa. PacTBop oxnaxgatT. Turenb n3snekawT U3 ctakaHa n obmbiBaloT BOAOMN.
MonyyeHHbI pacTBOP NPUCOEANHAIT KOCHOBHOMY.

11.3.4.4 HaBecKy MefHOro KoHueHTpaTa maccoli oT 0.5 o 1r nomewawT B CTEK/IOYINEPOSHYIO HYallKy
(Turens), cMaymBaloT BoAOW, npunusatoT oT 10 40 15 cm3a30THOW KucnoThl. Mocne 3aBeplueHns 6ypHoi peakumn
npunueatoT oT 1040 15 cm3consaHon kucnotel, oT 1040 15 cM3pTOPMCTOBOLOPOAHON KUCIOTLI M OT 2 40 5 cM3
CepHoOll KucnoTbl, pasbaBneHHol 1:1. 3aTem pacTBOp HarpeBalT 40 pPa3/oXKeHN OCHOBHO MacChl HaBeCKu
npo6bl M NPOAOMKAIT HarpesaHue 40 BblAeNEeHNs TYCTbIX MapOB CEPHON KMCNOThI. Halluky (TUrenb) cCHUMalT ¢
nAnTbl, 06MbIBAIOT CTEHKW BOAON Y BHOBbL HarpeBaltT pacTBop, Bbinapueas ero focyxa, He nepekanvsas ocafok.
Yawky (Turens) oxnaxgawT. Koctatky npuansatoT 10 cM3consHoi KucnoTel, oT 50 o 60 cm3 ropsyeii Bogbl 1
HarpeBawT 40 KUNeHus. DuUnbTpyT Yepesd unbTP cCpeaHeln NNOTHOCTH, YNIOTHEHHbIR UNbLTPOBYMaxHo mMac-
coli. CTakaH npombiBaloT 3— 4 pa3a ropsauyeil consiHoli kKucnoTol, pazbasneHHon 1:100. 3atem huNbLTP C 0caaKoM
3— 4 pasa NpoMbIBaKOT 3TON Xe KUCMoTol n 3— 4 pasa ropsiveii Bogoii. unbTpaTt cobupaioT B CTakaH BMeCcTU-
MocCTbto 400 cM3(0CHOBHO pacTBop).

dUNbTP C 0CaAKOM NOMeLLalT B NAATUHOBLIN TUrenb, NOACYLWMBAIOT, 0301810T (hUNLTP U NPOKanuBaT nNpu
Temnepatype oT 500 °C go 600 5C. Mocne oxnaxaeHns ocTaTok CNaaBAsA0T C HABECKON NMPOCEPHOKNCAOTO
Kanua maccoi o1 0.5 go 1r npu Temnepartype oT 600 °C go 700 X [0 NONyYEHUS OL4HOPOLHOTO MOLBUXHOTO
nnasa. Turenb ¢ N1aBOM OXNaXAatloT, MOMeLLaloT B CTakaH BMecTUMocTbio 250 cm3npunumeatoT 10 cM3consHoii
KUCNOTbl, pa3baBneHHol 1:1, o1 30 4o 40 cm3BoAbl M HArpeBalT 40 pacTBOpeHUs nnaBa. PacTBop oxnaxaatoT.
Tvrenb N3BneKawT N3 cTakaHa 1 06MbIBaloT BOAON. MonyyYeHHbIi pacTBOp NPUCOEANHAIOT K OCHOBHOMY.

11.3.4.5 ins onpefAeneHns MaccoBbIX f0/1eli OKCMA0B KanbLKA U MarHus fonyckaeTcs UcnonbL3oBaTh no-
NnyyeHHble no pa3geny 9 unbTpaT Nocne BblAeNeHNA KPeMHUEBOI KNCNOTbl M OCTATOK B M1IaTUHOBOM TUr1e nocne
06paboTKV P TOPUCTOBOAOPOLHONM KNCIOTONA.

OcTaToK B N1aTMHOBOM TUrne CNAaB/silOT C HABECKOW nupocynbara kanns maccoii ot 0.5 go 1 r npm
Temnepartype otr 600 X g0 700 X A0 nonyyeHus NoABMXHOMO nnasa, TUreslb C COAEPXKMMbIM OX/1axaaloT, nnas
BbllLeiaynBalT BOAOW, NOAKUCNEHHOW CONAHOM KMCNOTON, N NPUCOeAUHAIOT K (DUNbTPaTy, yka3aHHOMY Bbille.

11.3.4.6 K o6beguHeHHOMY duabTpaTy, NOJy4yeHHOMY no Aw6oMy ©n3 MpeasioKeHHbIX CnocoboB
(11.3.4.3— 11.3.4.5). npnb6asnaoT No Kanasam pacTsop rmgpokcuja Kaavs 40 nosisNieHns HepacTBOPUMOro ocagka
rmapokcmaos. Ocagok rmapoKCUA0B PACTBOPSAIOT B HECKOMIbKUX Kannsx pacTBopa CONAHON KNCNoTbl, pa3baBneH-
Holi 1:1. 3aTem HarpeBaloT 4o Temnepatypbl oT60 X go 70 'C nnpubasnsawT oT 1580 20 cm3pacTBopa ypoTpo-
nnHa. PacTBop C 0cafKOM OCTaBAAOT B TeyeHne oT 15 4o 20 MuH Ha ropsivell BogsHON 6aHe, a 3aTeM B 3Ty Xe
Kkonby npu nepemMelnBaHuy NnpnbéaensawT oT 20 Ao 40 cm3 pacTBopa AU3TUAAUTMOKap6amaTa HaTpUsa 1 OCTaBAAT
Ha BOoAAHON 6aHe ewwe B TeyeHne oT 20 o 30 mMuH. [ocne 3TOro NPOBEPSAIOT MNOMHOTY ocaxaeHus, nobasnas
HEeCKOJIbKO Kanesb pacTeopaanatungutnokapbamara HaTpus. Ecnuv npu atom B pacTsope npoucxoaut obpasosa-
Hue ocafka, npubasnsaioT ewe 5 cm3pacTBopa Agnatungutnokapbamara HaTpus.

Copepxnmmoe Konbbl OX1axjaloT, nepenmsalT B MEPHYI0 KONGY BMeCTUMOCTbI0 250 cm3, pa36aBnaioT BO-
[0 [0 MeTKM 1 NnepeMelwnBalnT. PUNbTPYIOT Yepes cyxoli unbTp cpefHed NNOTHOCTU B CYyXOi cTakaH. Macco-
BYI0 [0/110 OKCU/0B Ka/lbLisi U MarHns onpeaensioT B pa3HbiX a/IMKBOTHbIX YacTAX pacTsopa.
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11.3.4.7 Ons onpejenieHNns MaccoBOi f0N OKCuAa KanbLus aNnKBOTY pacTBopa, cogepxalyyt ot 2 o
20 Mr Kanbums, NOMeL,anT B KOHAYECKY KOGy BMecTUMOCTbo 250 cm3. Pas6aBnsaoT Bogoii 4o 100 cm3, npu-
6aBnsaT 5 cm3pacTBopa TpuataHonaMmuHa, 20 cm3pacTeopa rugpokcmga kanusa. 1 cm3pacTesopa LmaHUCToro
kanus n ot 1 go 2 cm3nepokcuga Bogopoga. PacTsop nepemelunsaroT, npmbaBasaoT CMeCcb MHAMKATOPOB U
TUTPYIOT pacTBOPOM TpunoHa b Ao nepexofa okpacku pacTBopa U3 >XeNnTo-3e/1eHOol B KpacHyHo.

11.3.4.8 Ans onpepeneHns CyMMbl MacCOBbIX fo1eli OKCUA0B KanbLus U MarHus afiIukBoTy pacTeopa B
TOM Xe 06beme, 4TO 1 NPU TUTPOBAHUN KasibLMs, MOMELLAT B KOHUYECKYIO KON6Y BMECTUMOCTbLI0 250 cm3 pas-
6aBnsAT BOAON A0 100 cm3, npunusatoT 5 cm3pacTeopa TpuataHonamuHa. 20 cm36yepHoro pactsopa, nepemMe-
wusalT ngobasnAwT oT 140 1.5 cm3pacTBopa unaHucToro kanua. Kpactsopy npu6aBnai0T MHAMKaToOp MeTun-
TUMOMOBBIA CUHWIA, NepemMeLlunBaloT M TUTPYIOT pacTBOPOM TpuioHa B Ao nepexoga okpacku pacTBopa U3 CuHell B
6nefHo-cepyto.

11.4 TuTpumeTpuyeckunii metosn

11.4.1 CpepacTBa U3MeEPEHMUIA, BCMOMOraTe sibHble yCTPOCcTBa, MaTepuasbl, pacTBopbl

Mpu BbINOMHEHNN aHa/IM3a NPUMEHAIOT caeayoll e cpeacTBa U3MepeHuii, BComorartesibHble yCTpoicTBa:

- neyb My enbHYy0 C TepMoperynaTopomM, obecneynBaloLLyo Temnepartypy Harpea fo 1000 °C;

- Konbbl KH-2— 250— 19/26 TXC. KH-2— 500— 29/32 TXC no FOCT 25336;

- NMUNETKN He HMXKe 2-1o Knacca ToyHocTn no FOCT 29169 TOCT 29227;

- BOPOHKM ANA hunbTpoBaHus nabopartopHblie no FOCT 25336:

- NafI0YKN CTEKNAHHbBIE.

Mpwv BbINONHEHWY aHaNN3a NPUMEHSIOT cnegylolime matepuarbl, pacTBopbl:

- Kncnoty consinyto no FOCT 3118. pas6aBneHHyt 1:1, n pacTBOp MONISIPHON KOHUeHTpauum 0.1 monb/gm3,

- KNcnoTy cepHyto no FOCT 4204. pa36asneHHyto 1:10. 1 pacTBOP MOMSAPHOI KOHLEHTpauun 8 Monb/am3:

- KucnoTy wasenesyto no FOCT 22180, pacTBOp MaccoBoi KoHueHTpauum 100 r/gm3,

- BOAy AnctunnumposaHHyto no FOCT 6709;

- Bogopoga nepokcuano NOCT 10929;

- aMMOHUI hocthopHOKUCALIA ABy3amelleHHblli no FTOCT 3772, pacTBOp MacCOBO KOHLeHTpauuun
200 r/gm3;

- aMMOHUIA xnopucTblii no TOCT 3773;

- Kanwii mapraHuoBokucablii no FTOCT 20490. pacTBOpbl MOMSPHbIX KOHUEHTpauuii akeusaneHta 0.1 n
0,25 monb/gm3;

- mapraHedy, (Il) cepHokucnbiii 5-BoaHbI no TOCT 435;

- HaTpus rmapokeug (Hatpus rmgpookuce) no FOCT 4328. pacTBOp MONSAPHOI KoOHUeHTpauun 0.1 Monb/amM3;

- HaTpuii WaeeneBokucabli no FTOCT 5839:

- HaTpwuii TeTpabopHokucblit 10-BoAHbIN no FOCT 4199;

- aMMuak BoAHbI no FOCT 3760, pa3baBneHHblii 1:1;

- MEeTUNOBbI OpaHXeBbIit No [15], pacTBOP MaccoBOW KOHUeHTpauun 1 r/gm3;

- MPOMbIBHYI0 XUAKOCTb: K500 cM3BOoAbI NPM6aBAAT 5 I X/IOPUCTOrO0 aMMOHUA U 5 cM3aMmuaka;

- 6ymary dhunbTpoBanbHyto no FOCT 12026.

- hunbTpbl 06€330/1E€HHLIE NO [16].

11.4.2 MeTopg aHanu3a

MeTof ocHOBaH Ha COBMECTHOM Bblfe/IEHNN MOHOB KasibLMA B BUAE OKcanaTta U MOHOB MarHusa B Buje
hocthata. Mpn o06paboTKe COBMECTHOro ocajKa PacTBOPOM CONSIHOW KMCNOTbl MONSIPHONM KOHLEeHTpauumn
0.1 monb/gm3pacTBopsieTcsa TO/IbKO POCHOPHOKUCALIA MarHUiti-aMmMoHWiA. NI36bITOK CONSAHOM KUCNOTbI cnegyeT
OTTUTPOBAaTb PACTBOPOM IMAPOKCHAA HATPUS MOIAPHOW KoHLeHTpauuu 0.1 Monb/gm3. 3aTemM HepacTBOPUBLLMIACS
ocajok oKcanaTa KanbLusi o6pabaTbiBaloT CEPHOI KMCAOTOW M 0CBOGOAUBLLYIOCSA NPV 3TOM L, aBE1EBYI0 KUCOTY
TUTPYIOT PACTBOPOM MapraHL0BOKUC/IOrO Kanus.

11.4.3 NMoAroToBKa K BbIMONTHEHWO aHannsa

11.4.3.1 Mpu NPUTroTOB/IEHUN PACTBOPOB MapraHLO0BOKUCNOIO Kanusi MOMSIPHOW KOHLUEHTpaLuu aKBmBa-
nenta 0.1 (0,25) monb/am3 HaBecky conu Mmaccoit 3.2 (8,0) r cOOTBETCTBEHHO pacTBopsAT B 200 cM3BOAbI
npu HarpesaHuun fo Temnepatypsl oT 40 °C go 50 5C. Mocne oxnaxaeHus pactsop punbTpyloT yepes unbTp
cpepHei nnoTHOCTU, gonusalT A0 1 AmM3 BOAOW, NepemelunBaldT U OCTaBNAKT B TEMHOM MecTe B TeyeHue
oT 1040 14 cyToK.
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11.4.3.2 Mpn ycTaHOBNEHUN MACCOBOI KOHLEHTpaLun pacTBopa MapraHL0BOKMUC/IOTO Kansi B TPU KOHU4Yec-
Kne Konbbl BMeCcTMMocTbio 500 cm3nomeltaoT 100.HO T WwaBenieBoOKUCI0ro HaTpus, NpeAsapuTesibHO BbICYLLIEH-
Horo npu Temnepatype ot 100 X go 105 X . B kon6y npunuatoT 100 cm3cepHoli KucnoTol, pa3baBneHHoi 1:10,
HarpeBawT g0 Temnepatypbl 0T 70 X 0 80 X v TUTPYHOT ropsiunii pacTBop pacTBOPOM MapraHL0BOKUCIOTO
Kanua fo 6n1efHO-pO30BOI OKpacKu, He ncyesatLlleli B TeyeHne 1 MUH.

MaccoByl KOHLEHTpaLuo pacTBopa MapraHLoBoK1caoro kanusa Ccal. BbIpaXXeHHY0 B rpammax okcuga
Kanbumsa Ha 1 cm3pacTteopa. r/'cm3, onpeensatoT no hopmyne

) 28.04
0.4185 4?-, (20)
rae T — Macca HaBeCKMU L aBesieBOKUCI0ro Hatpus, T,
\% — o06beM pacTBOpa MapraHL0BOKMC/IOrO Kaius, U3pacxof0BaHHOr0O Ha TUTPOBaHMWE C yYeTOM KOHT-
POSILHOTO ONbITa, CM3:
28,04 — 3KBMBa/IeHTHaAsa Macca oKcuga Kanbums;
67,00 — aKkBMBa/EHTHas mMacca WaBesieBOKNC/IOro HaTpus.
11.4.3.3 Mpwn ycTaHOBNEHMN MACcCOBOM KOHLEHTpaLMM pacTBopa CONAHOW KUCNOTbI TPU HABECKM TeTpabopHo-

KWUCNOro HaTpusi maccoii no 0,5 rnomeLarT B KOHUYECKNE KO/I6bl BMECTUMOCTbLI 250 cM3, npunumeatoT oT 60 A0
80 cm3Tennoii BoAbl 1 pacTBOPSAT Npy nepemelinBannn. Jo6asnawT 1— 2 Kanam MeTUI0BOro OpPaH>XeBoro un
TUTPYIOT PacTBOPOM COIAHON KUCNOTbl MONAPHONM KOHUeHTpauun 0.1 Monb/agmM3 40 nepexofa XenToin okpacku
pacTeopa B OpaHXeByto.

KoathdmumeHT nonpaBku K MaccoBOi KOHLeHTpaLumn pactTsopa Bbl4MCNAKT No hopmyne

K ~V 0.019071 1)
roe T — Macca HaBeCku TeTpabOpHOKNCIOro HaTpus, T;
\ — 06beM pacTBOpa COMAHO KUCNOTbI, U3PacX0A0BaHHbI Ha TUTpoBaHue, CM3;

0,01907 — macca TeTpabopHOKMUCOro HaTpuUs, cCOoTBETCTBYHOW A 1 CM3TOYHO pacTBOpa CONSAHOW KUCNOTbI
MONSPHOW KOHUeHTpauun 0,1 Monb/AmM3, .
MaccoByto KOHLEeHTpaLmnio pacTBopa conAaHon kncnotbl CHiIMQo. BbipaXKeHHY0 B rpaMmax okcmaa marHns
Ha 1cm3pacTteopa, r'cM3, BbIYUCAIOT No hopmyne

CHc,MP =* -Ycl 0.02016. (22)
roe K — KO3(h(hMLMEHT NOMNPaBKM, PacCUUTaHHbIA No dhopmyne 21;
MHa — MONAipHas KOHUEHTpaLuus CONSHON KUCNOTbI, MONb/AM3,

0,02016 — monapHas Macca 3KBMBaseHTa.

11.43.4 Mpu ycTaHOBNEHUN COOTHOLIEHNA MeXAy pacTBOpaMu COMISIHOW KUCOTbI U TMAPOKCMaa HaTpus
MONAPHON KoHUeHTpauun 0,1 Monb/AmM3anukKeoTy pacTBopa COMAHON KMCNoTbl 06bemom oT 1040 20 cm3 nome-
LAl T B KOHNYECKYIO KONy BMecTUMOCTblo 250 cm3, npunusatoT 50 cm3Boabl. PacTBOp nepemMeLumsaoT, Npuim-
BalT 1- 2 Kanay MeTU10BOro OPaHXXeBOro v TUTPYIOT pacTBOPOM MMAPOKCUAA HATPUSA MOMSAPHON KOHLEHTpaLuu
0.1 monb/AmM3A0 Nepexofa OKpacky pacTBopa B XXeNTbli LBeT.

KoathhuumeHT COOTHOLLIEHUSI PAaCTBOPOB CO/IAHOW KNCNOThI U TMAPOKCMAA HATPUA MOJIAPHOW KOHLEHTpaLum
0,1 monb/AmM3 paccunTbiBalOT No hopmyne

(23)

rae V,— 06beM pacTBopa COMAHOW KACNOThI, B3ATbI 415 TUTPOBAHUSA, CM3;
V2— o06bem pacTBopa ruapokcuga HaTpus, noweawmnii Ha TMTpoBaHNo, cm3,

11.4.4 BbinonHeHWe aHanusa

11.4.4.1 O6wume TpeboBaHNA K MeTO4aM aHanM3a 1 TpeboBaHNA 6e30NacHOCTY NPU BbINO/THEHUY aHANM30B
— BCOOTBETCTBUM C pa3genamu 4 n5.

11.4.4.2 Pa3noxeHne HaBeCKN MeHOro KoHLUeHTpara npoBoAsAT, Kak onncaHo B 11.3.4.3— 11.3.4.5.

dunbTpaT ynapusatoT 4o o6bema oT 70 o 80 cm3, npunmnsatoT oT 140 2 cm3nepokcuga sogoposa, gobas-
NATOT 540 6 I X10PUCTOr0 aMMOHUA 1 0CaAXAAT rTMAPOKCUAbLI pacTBOPOM amMuaka, pasdbaBneHHbim 1:1. npu-
6aBnAs ero go cnaboro 3anaxa. PacTBop ¢ 0cafkoOM OCTaB/ISAOT HA TENJIOM MeCTe NAUTLI 40 Koarynauum ocagka
B TeyeHue oT 1040 15 MuH. 3aTeM hunbTpyoT Yepes hunbTp cpegHein NNOTHOCTU U NPOMbIBAOT ero 5— 6 pas
ropsveil NPOMbIBHOW XNAKOCTbI0. CMbIBaKOT 0Caf0kK CTpyeli BoAbl C (hunbTpa B cTakaH, rae npoBoanan ocaxae-
HWe. pacTBOPST 0Cafok B 06beme oT 20 g0 25 cM3ropsiueit ConsaHol KUCNOTbl, pa3basfieHHo 1:1. ¥ NoOBTOPSOT
ocaxeHue rmapoKcuaoB B NPUCYTCTBUM NepoKcuaa BOAOPOAA M XSIOPUCTOro aMMOHKA. PacTBop hunbTpytoT 1
NPOMbIBAIOT, KakK yKa3aHo Bbille.
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AMMMayHbIli punbTpat ynapmsakT o o6bema oT 100 4o 150 cm3,406aBnsA0T 1—- 2 Kanay MeTuaopaHxa n
HelTpann3ylT pacTBOPOM CO/ISHON KNCNOThI, pa3baBneHHol 1:1. 4o Kucnol peakummn n gobasnsawTeue 2.5 cm3
HarpeBsatoT pacTBOp NouTN 40 KuneHus v npununsatoT 10 cm3pacTeopa wWwasenesoit KUcnoTel. Ecnv obpasosancs
ocafiok, Npu6aBNAT CONAHOW KACNOTbI, pa3baBneHHoin 1:1, oo ero pacteopeHns. K nonyyeHHoMy pacTeopy
fobasnaT 5 cm3pacTteopa hocthOpHOKMC/IOro aMMOHUSA 1 NepemeLlnBaloT. HarpesatoT pacTBOP U OCTOPOXHO MO
Kannsm npuanBalT aMmuak, pasbasneHHblii 1:1. npy NOCTOAHHOM NepemMellBaHny 4,0 NePBOro NOMyTHEHNUS
pacTBopa. 3aTem nNpoAo/mKalT NnpubasneHne ammumaka ele MeasieHHee Npu NOCTOAHHOM NepemMeLLBaHun CTek-
NIAHHOI Nanoykoi A0 Tex Mop. NMoka 0CafoK He NnepecTaHeT yBe/IMYMBaATLCA U He MOABUTCS 3anax amMmuaka.
MpunusatoT ewte 25 cm3amMmmmnaka, nepemMellnBaloT M OCTaBAAT Ha HOYb. 4N 60/1ee NONHOro BblAe/IeHus ocaa-
ka f06aBNAT B pacTBOp Kycouek hunbTpa nnm unbTpobyMadkHyt Maccy oT 2 0 3 cm3.

OThnAbLTPOBBLIBAIOT OCAA0K Yepe3 NAOTHbIA unbTp. MpoMbIBalOT 0Caf0K Ha DuNbTPe U cTakaH, B KOTOPOM
npoBoAunnoch ocaxaeHne 8— 10 pas, NPOMbIBHON XNAKOCTbIO. 3aTeM uAbTP C 0CaAKOM NOAHUMAIOT U3 KOHYyca
BOPOHKW Ha CTEHKY BOPOHKM 1 OCTaBNAIOT B TeyeHne oT 2 A0 2.5 4 Nnpy KOMHaTHOI TeMnepartype, 3awuwas ot
NbIIN U KUCNOTHbIX NAPOB.

Mocne atoro punbLTP C 0CaAKOM NEPEHOCAT B CTakaH, rae NpoBOAUIN OCaXAEHMe, pa3BopavnmBalT ero
nanoykon n npunuealT u3 6GlopeTkn oT 20 4o 50 cmM3pacTBopa CONAHON KNCNOTbl MONAPHON KOHLEHTpauum
0.1 monb/gm3. HarpesatoT fo TemnepaTtypbl oT 45 °C go 50 °C, 3aTem oxnaxgawT u npubasnatoTt 1— 2 kanam
MeTunopaHxa. Ecnm pactsop okpalumBaeTcs BXXenTblii UBeT, 06aBNA0T ele pacTBOpa CONSAHON KACAOTbl MO-
NAPHON KoHueHTpauum 0,1 Monb/aM34,0 po30BOIi OKpacku pactesopa. N36bITOK CONAHOW KACNOTbl TUTPYIOT pacTeo-
pOM rMapoKcuaa HaTpusa MonsipHol KoHueHTpauun 0.1 Monb/gmM340 Nnepexofa OKpacky pacTBopa B XKeNTbli LBET.

KoTTutpoBaHHoli npobe ceituac ke npunusatoT 25 cm3pacTsopa cepHoli KUCNOTbl MOMAPHOW KOHLeHTpaLum
8 monb/aM3, HarpesatlT A0 TemnepaTtypbl oT 70 °C go 80 “C u npubasnatT ot 0,03 go 0,05 r cepHoKucnoro
MapraHua, 3aTemM TUTPYIOT PpaCTBOPOM MapraHL,0BOKMC/IOr0 Kanusi MOISIPHOI KOHLeHTpauumn akBuBanenTa 0,1 nnm
0,25 monb/amM3 40 NOSBNEHUSA PO30BOI OKpPACcKu pacTBopa, He ncuesatleli B TedeHne 1 MuH.

11.5 O6paboTka pe3ynbTatoB aHanusa

11.5.1 MaccoByto gont okcuaa kanbuus XCa0, %, npu ncnosib30BaHnM TMUTPUMETPUYECKOTO KOMMIEKCOHO-
MCTPMYECKOro Metoja Bbl4YUCAAOT No hopmyne

Ccluo-V-Vt-100
------- wr2-—-—-—- v
rae CCao— maccoBast KOHLEeHTpauusa pacTsopa komnaekcoHa lll (TpunoHa b) no okcuay Kanbums, r'cm3
\Y — BMECTMMOCTbMEpPHON KON6bl,CM3:
V, — o6bem pacTeBopa TpuaoHa b. nu3pacxofoBaHHbIli Ha TUTPOBaHWNE KasibLUs, CM3;
V2 - o6bem anukBOThbl pacTBopa, cM3;
T — Macca HaBeCKW MeJJHOro KoHLeHTparTa, I.

11.5.2 MaccoByto ot okcuga mardina XbDO. %. npu Mcnosb3oBaHnn TUTPUMETPUYECKOTO KOMIMIEKCOHO-
MeTPUYEeCKOoro MeTofa Bbl4UCAT No hopmyne

W 0*-vi>-v.ioo ™
*MQ - RTV2 '
rae Cl0 — mMaccoBasi KOHLEeHTpauusa pactesopa koMmnsekcoHa Il (TpunoHa B) no okcngy marius, r/icm3;
V  — BMECTUMOCTb MEpHOI Konbbl, cM3;
V, — 06beMm pacTBopa TpuioHa b. n3pacxofoBaHHbI/i HA TUTPOBaHME Kanbuus, CM3
V2 — o6bem afnKBOTbI pacTBopa, cM3;
V3 - o06bem pactBopa TpuioHa b. n3pacxofoBaHHbI Ha TUTPOBAHUE CyMMbl KanbLusa U MarHms, cm3
T — Macca HaBeCKu MefHoro KoHueHTpaTa, I.

11.5.3 MaccoByto fo/1to okcmaa kanbuusa XCao, %, npyn UCNoNbL30BAHUM TUTPUMETPUYECKOTO MeTOAa BblUKC-
NAT no hopmyne
Ccao-Y-100. (26)
*Ca0 = -

rae Cca0— maccoBasi KOHUeHTpaumsa 0,1 nan 0.25 monb/AM3pacTBOPOB MapraHL,0BOKMCIOrO Kasinus No oKcuay
Kanbuus, r/cm3;

V  — o6bem pacTBopa MapraHLl0BOKUC/IOrO Kansi, U3Pacxo[0BaHHbI Ha TUTPOBaHNE aHaN3Mpyemoro
pacTteopa, cm3,
T — Macca HaBeCKu MeHOro KOHUeHTpara, .
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1154 MaccoByto gonto okcuga marHna XMgo, %. npy Mcnosnb3oBaHUN TUTPUMETPUYECKOTO MeToa BblUnCc-
nsAT no cdhopmyne

v _ (Vi-V2 Ks)-CHi;M90 100 (971
Nn“* 1 T ’
roe V, — 06beM pacTBopa CONAHOM KACNOThI, NolWeWwnii Ha pacTBOpeHue ocaska, cm3;
V2 — 06beM pacTBopa rmapokcuaa HaTpuvs, N3pacxof0BaHHbI Ha TUTPOBaHUE U36bITKa KNUCNOTbl, CM3
Ks — KO3(hPNLMEHT COOTHOLLEHNS PACTBOPOB COIAAHON KNCNOTbI U TMAPOKCUAA HaTPUS;
CHCMMAO — MaccoBas KOHLEeHTpaumsa pacTBopa CONAHOM KACNOTbI, MO OKCUAY MarHus, r/icm3;
T — Macca HaBecKku Me[lHOTO KOHLEeHTpaTa, r.

11.5.5 3a pesynbTar aHasin3a NpYHUMAalOT cpeHeapuMeTUyeckoe 3HaueHne Byx napasisienbHbix onpeje-
NIeHNIi NpU YCNOBKW, 4TO abCcoNoTHAA pasHOCTb MeXy HUMM B YC/IOBUAX NOBTOPAEMOCTU He NpeBblllaeT 3Have-
HUI (Npy foBepuTenbHON BepoaTHOoCcTM P =0.95) npegena NnoBTOPSEMOCTU I, NPUBEAEHHbIX B Tabnuuax 12 un 13.

Ecnu pacxoxgeHune mexay pesynbTatamu napassesbHblX onpejeneHunii npessillaeT 3Ha4eHne npejena
NOBTOPSAEMOCTU, BbIMOAHAIT Npoueaypbl, n3noxeHHoie B FTOCT NCO 5725-6 (nognyHKT 5.2.2.1).

11.5.6 PacxoxaeHus mexay pesynbTataMmy aHanu3a, noayyeHHbIMy B BYX n1abopaTtopusax, He JOMKHbI
npesblllaTh Npejena BOCNPON3BOANMOCTU. B aTOM criyyae 3a OKOHUATE NbHbIV pe3yibTaT MOXET 6bITb NPUHATO UX
cpegHeapumMeTnyeckoe 3HaveHne. Mpu HEBbINOSHEHUN 3TOTO YCNI0BUSA MOTYT 6bITb UCMNO/Ib30BaHbLI NpoLeaypbl,
n3noxeHHole B FOCT NCO 5725-6.

11.6 KoHTpo/sb KayecTBa pe3y/bTaToB aHa/u3a
KoHTpo/ib KauecTBa pe3ynbTaToB aHanmsa— no4.25.
11.7 OchopmneHne pe3ynbLTaToB aHanusa

Pe3ynbTaThl aHann3a oopMSIOT B COOTBETCTBUM C 4.23. 3HAYEHUSA rpaHuL, NOrpeLHoCcTy pesynbTaToB aHa-
nun3sa (+ O) npueegeHsbl BTabnuuax 12 n 13.

12 ATOMHO-a6CcOpP6LUMOHHLI MeTod onpefeneHnss MaccoBO 4OM OKCUAOB
Kanbuus, MarHust U anioMnHus

12.1 O6nacTb NpUMeHeHNs

B HacTosieM pa3jgene yCTaHOB/IEHO ONpeAeieHne MaccoBoli 0K oKCuaa KanbLna u okeuga marius (B
ananasoHe ot 0,3 % o 16 %). okcuga antomumHna (B gnanasoHe ot 0.2 % [0 6 %) aTOMHO-a6CoOpOLUMOHHBIM
MeToLO0M.

12.2 Tpe6oBaHNA K NOrpewWwWHOCTN aHannsa

MorpelwHOCTb pe3ynbTaToB aHannm3a MaccoBOli 4011 OKCUAO0B KanbLus, MarHus v antoMUHNUA, 3Ha4YeHns
npeAesioB NOBTOPAEMOCTU 1 BOCMPON3BOAUMOCTU /19 A0BEPUTENbHON BepoAaTHOCTM P = 0,95 f0/KHbI COOTBET-
CTBOBAaTb 3HAYeHNAM, NpnBeAeHHbIM B Tabnuyax 14 n 15.

Ta6nuuya 14
B npoueHTax

. Mpepen
[mana3oH maccoBoil Aonu MorpewHocTb pc3ynbla*
OKCWAOB Ka/ibLuna 1 Marius TOB aHa/msa t [* NoBTOPSIEMOCTU BOCMPON3BOANMOCTM
r<n-21 R
OT 0.30 A0 0.50 Bkntou. 0,07 0.08 0.10
Cs. 0.50 » 1.00 » 0.11 0.12 0.15
1.00 2.00 » 0,16 0,20 0.22
» 2.00 » 4.00 » 0.25 0.30 0.35
4.00 » 8.00 » 0.32 0.40 0.45
» 8.00 » 16.00 0.57 0.72 0.81

* COOTBETCTBYIT 3HAYEHUAM pacumpeHHon HeonpeneneHHOCTn.
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Ta6nuya 15

JlvanasoH maccoBoil gonu
oKcuaa antoMUHKS

Or 0.20 pgo 0.40 Bkniou.

Cs. 0,40 » 0,80 »
080 » 160 »

» 1.60 3.20 »
320 » 6.00 *

FOCT 32221- 2013

B npoueHTax

MorpewHocTL peaysnbla- fpenen
TOB aHa/msa + A* noBTOPSEMOCTH BOCMPON3BOAUMOCTH
r(n«2) R
0,04 0,04 0.06
0,06 0,06 0.09
0,21 0,15 0.30
0.28 0,20 0.40
0,35 0,25 0.50

* COOTBETCTBYIOT 3HAYEHUSIM PACLIUPEHHOI HEeonpeAeneHHOCTH.

12.3 CpefcTBa usMepeHunit, BCnoMoraTesibHble yCTpoOiCcTBa, MaTtepuanbl, pacTBopbi

Mpwv BbINO/THEHUM aHaNM3a NPYMEHSIOT CrieAyoLie cpecTBa N3MepeHnii, BComoraTe bHble YCTpoiicTBa:
- CNeKTpohOTOMETP aTOMHO-abCOPOLMOHHBINA C N1aMEeHHbIM aTOMU3aTOPOM U UCTOYHUKAMU U3NTyYEeHUS Ha

KanbLuii, Mardnii n antoMUHWUIA;

- neyb My enbHY0 C TepMoperynaTopomM, obecneymBalroLlyo Temnepartypy Harpesa 4o 1000 °C;
- Kon6bl MepHble 2— 100— 2.2— 200- 2,2-1000-2 no FOCT 1770;

- cTakaHbl B-1- 250 TXC.B-1-400 TXC no 'OCT 25336;

-MUNETKN HE HMXe 2-To Knacca TouHocTn nolFOCT 29169 n FOCT 29227;

- BOPOHKN ANS hunbTpoBaHmsa nabopatopHbie no FOCT 25336:

- KOMMpeccop BO34YLUHbIN;

- wKadg cylwnnbHbIi nabopaTopHbIii;
- yawku (TUrnm) CTeKNoyrnepoaHole;
-Turnu nnatuHosble no FOCT 6563.

Mpwn BbINONHEHNY aHanM3a NPUMEHSIIOT cnegylolime matepuarnbl, pacTBopbl:
- BO34yX, CXaTblil noa gaBneHnem 2-105— 610 6 Ma;

-aueTuneH no NOCT 5457;

- 3aKncb a3oTa ra3oobpasHas B 6annoHax;
- Kucnoty consiHyto nolfOCT 3118 n pa36aBneHHyto 1:1.1:4.1:5.1:100.5:100;

- KucnoTy a3oTHyto no FOCT 4461;
- KUCNOTY NepxnopHyto no [19);

- Kucnoty ptopuctoBogopogHyto no FOCT 10484,

- Kanuii xnopucTblii no FOCT 4234, pacTBOp MaccoBoii KoHUeHTpauumn 200 r/am3;

- HaTpwuii TeTpabopHoKMcnblin 10-BoaHbIR No TOCT 4199, 06e3BOXEHHbIN cneayowmMm 06pasom: Kpuctaniu-
Yeckuii TeTpabopHOKNCAbIV HATPUIl HarpeBaloT NocTeNeHHo A0 TemnepaTypbl oT 350 °C 4o 400 rC n npokanvealoT
npv ykasaHHoli TemnepaType BTeyeHne ot 140 1.5 u:

- HaTpuii yrnekncnblin 6e3sofHblii no FOCT 83;

- CMeCb 191 CM/IaBNEeHUSA: HATPUI YIIEKUCbIN U HATPUIA TETPaBbOPHOKUCIbIN NMPOKaNEeHHbIVi CMeLWnBalT B

COOTHOLWEHUN 2:1;

- OKCUA NaHTaHa, pacTBOp MaccoBoii KoHUeHTpauun 20 r/am3no [24];

- NaHTaH XxnopucTblii no (25);
- NaHTaH yrnekucnsolii no (26);

- Kanbumii yrnekucnolii no FOCT 4530;

- pacTBOpbl OKCUAA KasnbLnsa U3BECTHON KOHLLEHTpaLuuu;

- rpafyvmpoBOYHbIE PACTBOPLI OKCMAa KanbLms.

- MarHuii metannnyeckuii (ctpyxka) no FOCT 804. mapka He HmKe Mr95;
- pacTBOpbI OKCUAA MarHusi MU3BeCTHOM KOHLLeHTpauum,

- rpafyvmpoBOYHbIE PACTBOPbLI OKCUAA MarHus,

- antoMuHKUn no FOCT 11069, mapka He Huxe A95;

- pacTBOpbI OKCHAA antOMUHNA U3BECTHOW KOHLEHTpaLuu;

- rpajlyupoBOYHbIe PACTBOPbI OKCUAA aNtOMUHNA:

- hunbTpbl 06B330/1€HHBbIE MO [16].
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12.4 MeTof aHanusa

MeToA OCHOBaH Ha aToMuM3aLMn pacTBOPOB B N1aMeHN N U3MepeHUn aToMHol abcopbLmmn KanbLmusa npu
O/INHE BONHbI 422.7 M. MarHus npu AMHe BOJHbI 285,2 HM. antoMUHUA NpuU AsinHe BosHbI 309,3 HM. 118 aToOMU-
3aLMmn 3/1eMEHTOB NCMOMb3YIOT N1aMs Bo3ayX-aueTuneH (KanbLunidi, MarHuii) nnm aueTunneH-3akucb aszota (Kasb-
L. antoMUHMIA).

12.5 MoAroToBKa K BbINOJIHEHUIO aHanm3a

12.5.1 AinA NOCTPOEHWUs rpajympoBOYHOro rpaduka roToBAT pacTBOpPbl OKCMAA KanbLWs W3BECTHOWA
KOHLeHTpaumu.

PacTtBopbl oKCuAa KanbLus N3BECTHOW KOHLEHTPaLUn roTOBAT K3 YI/IeKMCA0ro KanbLusi, KOTopbIi npegsapu-
TeNbHO BbICYLWINBAIOT B CYLWNNbHOM LiKady npu Temnepatype (100 + 5) BC B TeueHne oT 50 o 60 MuH.

Mpu NpMroToBaEHMN pacTBopa A MaccoBOi KOHLEHTpaLum okcnga kanbumus 1 Mr/cM3 HaBeCKy yrieKncioro
Kanbuus maccoit 1,7852 rnomewaloT B cTakaH BMecTUMOCTbo 400 cm3, npunueatoT 100 cmM3BOAbl, 3aTEM OCTO-
pOXHO 0T 50 0 70 cM3CONAHON KNCNOTbI, pa3baBneHHol 1:4. n HarpeBatT 40 NOSIHOFO pacTBopeHusi. Pactesop
KUNATAT B TeyeHne oT 3 0 5 MUH ANA yAaneHusa yrnekucsioro rasa, oxnaxgalT, nepenusalnT B MEPHYO KO0y
BMeCcTUMOCTbI0 1000 cmM3, 40NMBaOT f,0 METKM BOAONM 1M NepemMeLLnBaloT.

Mpw npuroToBneHnn pacteopa b maccoBoii KoHLeHTpauun okcuaa kanbuusa 0,1 mr/cm310.0 cm3pacTBopa
A nomeLyatoT B MEPHYIO KONGY BMeCTUMOCTbI0 100 cM3 1 JO/IMBAIOT [0 METKM CONAHOI KNCNOTOW, pa3baB/ieHHOM
5:100.

12.5.2 insi nOCTpOEHUA rpaflynpoBOYHOro rpadinka rotoBAT pacTBOPbI OKCKAa MarHus N3BeCTHOW KOHLEHT-
pauuun.

PacTBOpbl OKCMAA MarHns N3BeCTHOW KOHLEeHTpaLUumn roToBAT U3 MeTaN/IMyeckoro MarHus, KoTopblii npegsa-
pUTENIbHO NPOMBbIBAIOT COMAHOW KNCTOTOW, pa36baBnieHHol 1:5. 40 yaaneHUs c NOBEPXHOCTU MEHKM okcuga. 3a-
Tem nNpombiBaloT 2— 3 pa3a BOAON 1 BbICYLLINBAIOT.

Mpu NnpuroToBneHnn pacteopa A MaccoBOil KOHLEHTpaLumn okcuaa marinsa 1 mr/cM3HaBeCcKy O4ULEHHOTO
MarHus maccoi 0.6031 rpacTBopsitoT B40 cM3COSIHOI KUCNOThI, pa3baBneHHoi 1:1. npy HarpeBaHnUm 40 Temne-
patypbl 0T 50 °C o 60 °C. PacTBOp ox/1axaaloT, nepennsBalT B MEpHYI0 Konby BMecTumMocTbio 1000 cm3, fonu-
BalOT BOAONM A0 METKMN U NepemMeLLmnBaloT.

Mpw npuroToBneHnn pacteopa b maccoBoii KOHUeHTpauun okcnga mariuns 0.1 mr/icm310.0 cm3pacTteopa A
nomMeLLalT B MEPHYIO KONGY BMeCcTUMOCTbio 100 cM3 1 0NnBaOT 40 METKM CONAHOW KACNOTOW, pa3baBieHHOow
5:100.

12.5.3 N NOCTPOEHNA rpajynpoBOYHOro rpadvika roToBAT pacTBOPbl OKCMAA aNtoMUHUS U3BECTHO KOH-
LeHTpaumn.

PacTBop okcuaa aloMUHUS N3BECTHOW KOHLEHTpaLuy roToBAT N3 MeTal/In4eckoro asiloMUHUS.

Mpu NpuroToBNeHNK pacTBopa A MaccOBOI KOHLEHTpaLum okcuaa antoMmHusa 1 mr/cm3 HaBecKy MeTaniu-
4ecKoro antoMmHus maccoi 0.5292 r pacTBOpSAOT NP HarpeBaHun B ob6beme oT 20 o 30 cM3CONAHON KACNOTbI,
[o6aBnss ee HeGONbLWVMK NOPUUAMMN 1 3— 5 Kanenb a30THOW K1CIOTbI 40 NMOJTHOTO pacTBOPEHUst HaBeckun. 3aTem
pacTBOp BbiNapusatoT 40 Cyxux coneir, npunusatoT ot 30 g0 40 cm3BoAbl, 25 cM3CONAHONM KUCNOTbI, NepeHoCcAT
pacTBop B MepHyto konby BmecTumocTbio 1000 cm31m f,0BOAAT BOAOW A0 METKM.

Mpwn npurotoBneHun pactesopa b maccoBoili KOHLeHTpayum okcuga anomMmuuns 0.1 mr/cm320,0 cm3pa-
cTBOpa A nomeLLaloT B MepHY Konby BmecTumocTbtlo 200 cm3u 4,0BOAAT BOAON A0 METKM.

12.5.4 Mpu NpUroToB/IEHMM pacTBOpa OKCuAa aHTaHa MaccoBOi KOHUeHTpauumn 20 r/aM3HaBecKy okcmaa
naHTaHa maccoil 20 r (uav 30 r XN0pPMCTOro naHTaHa, uaun 28 r yrnekucnoro naHTaHa) pacteopstT B 100 cm3
COIAHON KMCNOTbI NPU HarpeBaHun. PacTBop oxnaxaatT, pasbasnsaT 4o 1000 cm3 BoAOW 1 NepemeLLnBaloT.

12.5.5 Mpwn npurotoBaeHnn hoHOBOro pacTBopa HaBECKY CMecH AN cniaBsieHnsa maccoii 20 rnomeliatoT B
cTakaH BMecTuMocTbto 400 cm3um pacTtBopsAT B 100 cm3BoAbl. OCTOPOXHO NPUANBAKOT PACTBOP COMAHON K1CO-
Tbl. pa3baBneHHon 1:1, no npekpaweHusa scneHnsaHmsa n 100 cm3 B U36bITOK. PacTBop KUNATAT 40 yAaneHus
YrNeKNcnoro rasa, oxiaxgatT, 4oMBaT 40 1 AM3BOA0M N NepeMeLlBaoT.

12.5.6 MocTpoeHne rpafymMpoBOYHbIX rpatMKos

12.5.6.1 MocTpoeHue rpagynpoBOYHbIX rpachMKoB AN onpeeneHns oKcuaa KanbLunsa n okcmaa marHus

JonyckaeTcs 06beANHATL PACTBOPbI N3BECTHON KOHLEHTpaLun 4718 onpejesieHns oKcuaa KanbLms 1 OKCu-
Aa marHus.

a) N8 NOCTPOEHMA rpafyMpoBOYHbIX rpaddnKoB NPU KUCIOTHOM Pa3noXXeHn Npobbl FOTOBAT CepUio rpaay-
MPOBOYHbIX PACTBOPOB. [1/19 3TOro B MepHble KON6bl BMeCTUMOCTbi0 100 cM3 Kaxas nomelyatoT a/IukBOTbl pa-
cTBopoB b okcuga kanbumsa v okcuga marHusa cornacHo tabnuue 16. npunueatoT no 10 cm3pacTBopa okcmaa
naHTaHa, A0MBAIOT 4,0 METKU COMSIHON KNCNOTOM, pa3baBneHHoit 5:100, 1 nepemeLlunBatoT.
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6) [19 NoCTPOEeHNs rpaay poBOYHbIX TPAUKOB NPU PA3/0XEHUN NPO6LI C 40//1aBIEHUEM HEPACTBOPUMOTO

ocTaTtka Cepuio rpagympoBOYHbIX PACTBOPOB rOTOBAT, KaK B @), HO 0 METKM ,OBOAAT (POHOBLIM PaCTBOPOM.

Ecnu no xody aHanusa NpUMeEHslOT pa36aBfieHue aHanM3npyemMoro pacteopa, TO B rpajyMpoBOYHbIe
pacTBopbl NPWAMBAOT (POHOBLINM PaAcCTBOP, PaBHbI anWKBOTE aHaNM3MPYEMOro pacTeopa, pacTBOp oKcuaa
naHTaHa, LONMBalOT 40 METKW CONSHOM KUCNOTOM, pa36asneHHoi 5:100, 1 nepeMeLLnBaioT.

Tabnuuya 16

AnuKeoTa pactBopa. cM3 KoHUeHTpauusa anemeHTta, Mr/cm3 Maccosas aons okcnaa Kaibups
(Cv> » 0.1 mr/cm3) (V- 100 cm3) (marHumn). % (macca Hasecku 0.1 T
B 100 cm3 pacTBopa)

CaO Mao CaO Mao MeO

0 0 0 0 0

0.5 0.5 0,0005 0.0005 0.05

1.0 1.0 0.001 0.001 0,10

2.0 2.0 0.002 0.002 0.20

5.0 5.0 0.005 0.005 0.50

10,0 10.0 0.010 0.010 1.00

15.0 — 0.015 - 1,50

20.0 - 0,020 - 2,00
MpumeuyaHune — KOHUEHTpaLUN rpagyupoBOYHbLIX PACTBOPOB OKCUAA KalblWA W OKCUAA MarHus HocsaT

peKomMeHJaTeNbHblii XapakTep 1 3aBUCAT OT XapaKTepuUCTUK WCNONb3yeMoro atomHo-a6cop6unoHHoro npubopa,
WHTepBana onpeaensieMblX KOHUeHTpayuit. [ns NoCTpoOeHns rpajynpoBOYHOro rpaduka AonyckaeTca NCnonb3oBaTh
3— 7 rpafynpoBOYHbIX PACTBOPOB, HO He MeHee 3.

12.5.6 2 MNocTpoeHune rpagynpoBOYHOro rpadmka Ans onpegeneHns okcuaa antoMmHmsa

AN nocTpoeHus rpagympoBOYHOro rpadiuka B MepHble Konbbl BMecTUMOCTbI0 100 cm3kaxaas nomelwaoT
0: 0.5; 1,0; 2.0; 5.0; 10,0; 15.0 n 20,0 cm3 pactBopa b. uTo cooTBeTcTByeT 0; 0.0005; 0,001; 0,005; 0,010 u
0.020 mr/cm3okcuga antomMuHns. 3aTem Bo Bce K0ibbl f06aBNAOT No 1 cm3pacTBopa X10pMCTOro Kanus, 4onu-
BalOT ,0 METKM COMSIHOW KUCMOTOM, pa3bassieHHoit 5:100. n nepemeluvBatoT.

[Ana nocTpoeHns rpagympoBOYHOTO rpadimka npy pasfoxeHun Nnpobbl ¢ AoNaBNeHNneM HepacTBOPMMOro
ocTaTka Cepuio rpagynpoBOYHbIX PACTBOPOB rOTOBSAT, KakK yKa3aHo Bbllle, No40 MeTK/ A0BOAAT (DOHOBbLIM pacTBoO-
pom.

Ecnun no xoay aHanusa npuMeHA0T pa3baBneHne aHanM3npyeMoro pacteopa, To B rpalyMpoBoYHble pa-
CTBOpbI MpUAMBaoT DOHOBOI PacTBOP, paBHbIi aIMKBOTE aHANN3MPYeMOoro pacTBopa, pacTBOp OKCuaa naHTaHa,
[ONNBAKT A0 METKM CONSIHOW KMCNOTOW, pa3basneHHoi 5:100. n nepemMelumBatoT.

12.5.6.3 [N NoCTpoeHna rpafympoBOoYHbIX rpadynKoB rpagynpoBoYHbIe PAcTBOPbLI PAChbINAT B BO34YLU-

HO-aLEeTMIEHOBOM NaMeHn Un NNaMeHun alueTueH-3aKncb a3oTa, KakykasaHo B 12.6.5.

Mo ocu abcuymce OTKNAAbIBAIOT MACCOBYH0 KOHLLEHTPALMI0 ONpeaeieMoro KOMMOHEHTA B FpafyMpOBOYHbIX
pacTBopax, BbIpaXEHHY0 B MUIIMTPAMMAX Ha CAHTUMETP Ky6GuUYeckuit, no ocum opAuHaT — COOTBETCTBYlOLLME
3HAYEHUS aHASIMTUYECKUX CUTHA/IOB.

12.6 BbinosiHeHWe aHannsa

12.6.1 O6uine TpeboBaHNA KMeTo4aM aHanm3a n TpebosaHns 6e30MacHOCTU NPK BbINOSIHEHUN aHaIN30B —
B COOTBETCTBUMU C pa3genamn 4 n 5.

12.6.2 PekomeHfyemas macca HaBecku npob6bl 0.5 r npu maccoBsoli gone okcmgos go 1 % un ot 0.1 go
0,25 r npu maccoBoii gone cBbiwe 0,5 %. Ecnu maccoBble 4oNM onpefensieMblX OKCUA0B 3HAUYMTENbHO pasnuya-
10TCA, TO cnefyeT 6paTb HABECKY, PEKOMEH0BaHHYI0 4719 KOMNOHEHTa C MeHblUel KOHUeHTpaumei, a ana onpe-
AeNleHna 4pyrnx ncnonbL3oBathb AONOMHNUTENIbHOE pa3BefeHune. [lonyckaeTca NpoBOAUTL ONpefesieHne Kaxaoro
KOMMOHEHTA U3 OTAEe/IbHOW HaBeCKH.
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12.6.3 KucnotHoe pactBopeHue npobbl

12.6.3.1 HaBecky MeAHOro KOHLeHTpaTa Maccoii B COOTBETCTBMM € 12.6.2 nomeLyaloT B CTakaH BMECTUMO-
cTbto 250 nnm 400 cm3, cMaymBaloT BOAOW 1 npuansatoT oT 10 40 15 cM3CONAHOW KUCNOThI, ynapusatoT pacTBop
pocyxa. 3atem HaBecky obpabaTtbiBaloT 06bemom oT 1040 15 cm3cMecyn a30THOWM 1 CONAHON KMCIOT (B COOTHO-
weHumn 1:3). BbinapuBatT 2— 3 pa3a c 06bemoM 0T 540 10 cM3coNsAHOW KMCIOThI Aocyxa. Cyxoi ocTaTok cMayu-
BaloT OT 140 2 cM3CONSAHOW KMCNOTbI, NnpuanBatoT oT 20 4o 30 cM3BOAbI, HArpeBarT 4,0 PACTBOPEHUA CONe n
OT(hMNbTPOBLIBAIOT HEPACTBOPUMbI OCTATOK. MPOMbIBAOT 0Caf0K Ha (hunbTpe ropsyeli Bogol. ®unbTp cocagkom
nomMeLarT B N1aTUHOBLIV TUTeNb, NOACYLWMBAT, (DUALTP 0301A10T Y NPOKaMBalT Npu TeMmnepartype ot 500 °C
[0 600 °C. MNMocne oxnaxaeHns octaTok B TUrne cMaumBaloT BofoM, npunusatoT oT 5 40 10 cm3cTopncrtoBoo-
POAHOI KNCNOTbI M 2 CM3NEPX/IOPHON KUCNOThI. YNapuBalwT AOCyXa, 3aTeM pacTBOPSOT conm B 5 cM3CoNSHONM
KWUC/IOTbI U MPUCOEANHAIOT KOCHOBHOMY (hunbTparTy.

PacTBop nepeHOCAT B MepHYyl Konby BMecTMMocTbio 100 cm3,40n1MBaOT 40 METKM BOAON U nepemMeLlmn-
BatoT. Ecnu anoMuHnii Heo6x04MMO M3MepUTL 13 BCEro pacTBopa, To B KONGy nepeg AoBejeHnem go o6bema
npunusaT 1 cM3pacTBopa X/I0PUCTOro Kaimsa (OCHOBHOI pacTBop).

12.6.3.2 HaBecKy MeAHOro KOHUeHTpaTa noMellaloT B CTEKNIOYINEPOAHY0 YallKy (TUrenb), cMaunsawT
BOAOW, NnpunmeatT oT 10 40 15 cmM3a30THOI K1CNOThI. MNocne 3aBepweHnss 6ypHoii peakuyuu npunmeatT oT 10 Ao
15 cm3consHoli knenotbl, oT 1040 15 cM3hTOPUCTOBOAOPOAHONM KUCNOTLI M 2 CM3NepX/IOPHOI KUCNOThI. 3atem
pacTBOp HarpesatoT 0 pa3/I0XeHNs OCHOBHOM MacChl HaBECKM NPO6bl M NPOAO/KAIT HarpesaHue A0 BblAeNneHuns
ryCTbIX NAPOB NePX/I0PHON KUCNOTbI. YalKy (TUrenb) CHUMAKT C MIMTbl, 06MbIBAlOT CTEHKM BOAON 1 BHOBb Harpe-
BalOT pacTBOp, BbiMapuBas ero Jocyxa, He nepekanumeas ocafok. Halky (Turenb) oxnaxgarnTt, NnpuansatT ot
5 80 10 cM3consAHOW KMCNOTbl M BHOBb ynapusalT gocyxa. K octatky npunmBaloT 10 cM3CONSAHON KNCIOThI,
pas6aBneHHoit 1:1. oT 50 50 60 cm3ropsyeli BOAbl M HarpeBarwT A0 PacTBOPEHUS CONENA.

PacTtBop nepeHOCAT B MepHyl Konby BmMecTumocTbio 100 cm3, gonvBalT A0 METKM BOAON 1M nepeme-
wusalT. Ecnv anioMuHnii HE06X0A4MMO U3MEPUTL U3 BCEro pacTeopa, To B KOOy nepej foBefeHnem [0 06bema
npuaveatT 1 cM3pacTBopa X/I0pUCTOro Kanus (OCHOBHOI pacTBop).

12.6.4 Pa3noxeHue c gonsaBsieHNeM HepacTBOPMMOro ocTaTka

B npncyTCTBUU KNCNIOTOHEPACTBOPUMbIX (DOPM KasibLUS, MarHns Uav antoM1HUA pacTBop, NONYYEHHbIM NOC-
Jle pacTBOPEHWA Coneil B CONAHOI kncnoTe nBoge no 12.6.3.2. hunbTpytoT Ha hnIbLTP CpefHel N1oTHOCTU, cobu-
pas dpunbTpaTt B cTakaH BMecTUMocTbio 250 nnm 400 cm3. Ocafok Ha hunbTpe NpombiBaloT 3— 4 pa3a ConsHou
KucnoToi, pazbasneHHoi 1:100. n 2— 3 pasa ropsveli BOAON A0 NCHE3HOBEHUSA XENTOW NN ronyboi oKkpacku
hunnbTpa. PUnbLTP C 0CafKOM NOMeLLaloT B NNATUHOBLIA TUreb, MOACYLWNBAIOT, 030/1A10T PUALTP U NPOKanuBaioT
npu temnepatype ot 500 °C go 600 °C. MMocne oxnaxaeHns 3TOT 0CTATOK UKW OCTaTOK B TUTNe, NONYYEHHbIN No
12.6.2. cnnaBnsAwT C 2 rween gns cnnaBneHus npu temnepartype ot 950 ®C o 1000 °C 40 NOyYEeHUsA OQHOPOA-
HOTO NOABWXXHOTO MsaBa B TeyeHne oT 540 10 MUH. Turens ¢ N1aBoOM OX1axAakT, NOMeLLLatoT B CTakaH C OCHOB-
HbIM pacTBOPOM, NpuanBalT 5 cM3CcoNaHON KUCNOTbI, pa3dbaBneHHoi 1:1. u HarpeBatT A0 pacTBOpPeHUs nnasa.
PacTtBop oxnaxpgatT. Turenb n3BnekalwT U3 cTakaHa M 06MbIBalOT BOAONW. M0OlyyeHHbIi pacTBOP OX/1aXaalorT,
nepenunBatoT B MEPHYI0 K016y BMeCcTUMOCTbI0 100 cM3, fonmBaloT 4,0 MeTKM BOAON 1 NnepemelunsatoT. Ecnv anto-
MWUHWI HE06X0ANMO N3MEPUTb U3 BCEro pacTBopa, TO B KONGY nepej gosefeHneM 40 o6bema npunusatT 1 cm3
pacTBopa X/10pMCTOro Kanus (OCHOBHO pacTBop).

12.6.5 NamopeHune abcopbLumn

12.6.5.1 N3mepeHune abcopbuMM KanbLns U marHus

B MepHble Konbbl BMecTuMoCTblo 100 cm3Kaxaas NnpuaMBalT alMkBOTY OCHOBHOro pacteopa oT 5.0 go
20.0 c¢m3.10 cm3pacTBOpa OKCMAa NaHTaHa, oT 540 7 CM3CONAHON KUCNOThI, pa3baBneHHoi 1:1, fonmeakT A0
MeTKV BOAOW 1 nepemelunsaioT. (M3mepsemble pacTBOPbI fOMXKHbI UMETb KUCNOTHOCTb MO CONAHON KUCNOTE 0KOI0
5 %). [lonyckaeTcs NpoBOANTL U3MepeHne abcopbLmm KanbLUsa U Mariua U3 OCHOBHbIX pacTBOPOB, B KOTOPble
npegBapuTensHo go6aBneHo no 10 cm3pacTBopa okcMa naHTaHa.

PacnbinatoT pacTBop B Naamsa ropenku. 3amepsaoT abcopbumnio MarHma B nnaMmeHun Bo3gyx-aueTnneHd npu
ANVHE BOMHbI 285.2 HM. KanbLua B N1aMeHn BO3yX-aleTuned nav auetnseH-3akucb azoTta npu 4JIMHe BOJHbI
422.7 HM. B nnameHu aueTuieH-3akncb a30Ta NoBbIWaeTcs HyBCTBUTE/IbHOCTL ONpeAeNeHunsa KanbLusa n CHXa-
I0TCA MOMEXMN OT CONYTCTBYHOLLMX KOMMNOHEHTOB.

12.6.5.2 iamepeHune abcopbuun anoMnHna

Abcopbunio antoMUHUSA N3MePSAIOT U3 OCHOBHOTO pacTBopa, NoayyYeHHoro no 12.6.3— 12.6.4. Ecnu Heo6-
X04MMO npepBapuTensHoe pasbasBfieHne pacTsopa, TO B MepHble KOobbl BMECTUMOCTbI0 100 cM3npunueawT
a7MKBOTY OCHOBHOrO pacteopa o6bemom oT 5.0 go 20.0 cm3. 1 cm3pacTBopa xn1opucToro kanus, ot 8 go 10 cm3
CONAHON KUCNOTbI, pa3basneHHol 1:1. fonusaloT 4,0 METKM BOAON 1 NnepemelumBatoT. (MU3mepsemble pacTBopbl
[O/MKHBI UMETb KNCMIOTHOCTb NO COMAAHON KUCNOTe 0KO0 5 %).
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PacnbinaT pacTBOp B N1aMeHu aueTuieH-3akMcb a3ota. iamepsaT abcopbLumio antoMUHUA Npu AnnHe
BOJIHbI 309.3 HM.

12.6.5.3 Ab6Ccopbumio KaXA0ro pacTBopa U3MepsoT He MeHee BYX pas n Ansa pacyerta 6epyT cpeaHeapud-
MeTuyeckoe 3HauyeHue. Mpn cMeHe pacTBOPOB CUCTEMY pachbl/IEHNA NPOMbIBAIOT BOLOM 4,0 NONYyYEHUA HYNEeBOro
nokasaHus npubopa. PekoMeH[oOBaHHas MaKCuMaibHasi Benu4MHa u3mMepsiemMoi abcopbuum nprMepHo
0.5 eguHuL. B cnyyae Heo6X04MMOCTMN ANA YMEHbLUEHUSA ee 3HAaYeHNA A0NycKaeTca pa3BopavnBaTb ropesky.

Mo HaliieHHOMY 3HaveHuno abcopbLmMmn aHanM3npyemMoro pactTeopa 3a BblyeToM abcop6umm pacTBopa KOHT-
PO/ILHOrO ONbITa HAXOAAT CoAepXaHve onpeaenaemMmoro KOMMOHeHTa no rpagynpoBoYHOMY rpacduky.

N8 NnocTpoeHnsa rpagynpoBOYHOro rpaduka cnegyeT NPUMEHATb rpajynpoBOYHbIe PacTBOPbI C y4eTOM
cnocoba pasnoxeHusa npobbl. MNMpu MCcNoNb30BaHUN anNKBOT OCHOBHOTO pacTeopa o6bemoM He 6onee 10 cm3
JonyckaeTca UCnosib3oBaTth rpaflyMpoBoYHble pacTBopbl 6e3 fo6aBneHnsa hoHOBOro pacTeopa.

Ecnv KoHueHTpauus onpefensieMoro afieMeHTa B aHa/iM3npyeMom pacTBope npesblllaeT ero KoHUeHTpa-
L0 B pacTBopax 418 NOCTPOEHMA rpafynpoBoYHOro rpadmka (sennynHa abcopbLmm aHanm3npyemoro pactsopa
Bbllle abcopbummn nocneaHelt Touku rpacuka), To NpoBOAAT pa3baBieHre aHanN3pyemMoro pacTaopa.

12.7 O6paboTKa pe3ynbLTaTtoB aHanusa

12.7.1 MaccoBylo AO/I0 OKCUAA KaNbLUsi, OKCUAA MarHus n okcupa antoMuuna X. %. B aHann3upyemoi
npo6e BbIYNCAAIT N0 hopmyne

c-y-100 _ Ccy
T 1000 “ T-10' (28)

rape C — MaccoBas KOHUeHTpauusa okcupa, HalljeHHas no rpagyvpoBOYHOMY rpaduky, ¢ y4eTOM BENNYMNHbI
KOHTPO/IbHOTO ONbITa, Mr/cm3;
V — o06bem aHanM3nMpyemoro pacteopa, cM3;
T — Macca HaBecku nNpobsl, T.
12.7.2 MaccoByto L0110 OKCUAa KanbLmnsa, oKCuaa MmarHusa u okcuga antoMmnHmua X,. %. npu 4ONONTHUTENb-
HOM pa3baBiieHny pacTsopa BbIYUCAAIOT No hopmyne

v C Y-V.100 cy.y.

X'~ m v21000 “ TY2/10' 29)
rae C — MaccoBas KOHUeHTpauusa okcuja, HailjleHHas no rpajyvpoBOYHOMY rpaduky, ¢ y4eToM BeIUUHbI
KOHTPOJIbHOTO OMbITa, Mr/cM3:
V — o06beM aHanM3npyemoro pactesopa, cM3;
V, — KOHeuHblli 06beM aHanM3npyemoro pactsopa, cm3;
Y2 - o06bem anukBoTbl pacTBopa, cM3:
T — Macca HaBecKu npobbl, T.

12.7.3 JonycxaeTcs NPOBOANTL pacyeT MacCcoBOM 4011 3/1eMeHTa, UCMO0/b3Ysi BO3MOXHOCTU NPOrpamMmmMHo-
roobecneyeHns aToMHO-abCcopbLMOHHOr0 CNeKTpomeTpa.

12.7.4 3a pesynbTaT aHanuMsa MNpuHUMAalOT cpegHeapudMeTMyeckoe 3HavyeHue [BYX napanfiesbHbiX
onpefesieHnii Npy ycnosun, 4To abCcoMNtoTHaA PasHOCTb MeX/y HUMU B yC/TOBUAX NOBTOPSAEMOCTUN He NpeBbiwaeT
3HayeHunit (Npu goBepuTenbHO BepoATHOCTM P = 0.95) npegena noBTOPSAEMOCTU I, NPUBEAEHHbIX B Tabnnuax
14 n 15.

Ecnu pacxoxpeHve mexay pesynbTatamu napasiesbHbiX onpejesieHunii npesbillaeT 3HaveHne npejena
NOBTOPSAEMOCTU, BbIMOAHAT Npoueaypbl, n3noxeHHole B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

12.7.5 PacxoxaeHns mexay pesynbtataMmu aHanusa, nosyyeHHbIMU B ABYX nabopatopusx, He AO/DKHbI
npesblllaTh Npejenia BOCNPON3BOANMOCTU. B 3TOM criyyae 3a OKOHYaTE IbHbIV pe3ysibTaT MOXET 6bITb NMPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHve. MNpu HEBLINOSIHEHUN 3TOTO YCN0BUA MOTYT BbITb MCNO/Ib30BaHbI NpoLeaypsl,
n3noxeHHole B FOCT NCO 5725-6.

12.8 KoHTpoO/b KayecTsa pe3ynbTaTtoB aHanuM3a
KoHTpo/b KayecTBa pe3ynbLTaToB aHain3a — no 4.25.
12.9 OcbopmneHne pesynbTaTtoB aHanmsa

Pe3ynbTathl aHann3a oOPMASAIT B COOTBETCTBUM C€4.23, 3HAUEHUS NMOrPELLHOCTY pes3ynbTaToB aHannsa
(x A) npuBegeHbl BTabnmuax 14 n 15.
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13 MeTopa onpeneneHnss MaccoBOil 4oM MonubaeHa

13.1 O6nacTb NpUMeHeHuUs

B HacToslWeM pa3gene ycTaHOBEHO onpejeneHne MaccoBoi gonu monmbaeHa B gnanasoHe ot 0,004 %
80 0,7 % hoTOMETPUYECKMM METOAOM.

13.2 TpeboBaHNA K NOTPeWHOCTN aHann3a

MorpelwHoCTb pe3ynbTaToB aHan3a MacCcoBoii 401N MonnbaeHa, 3Ha4YeHNs npeaesnoB NOBTOPAEMOCTH 1
BOCNPON3BOANMOCTM A1 OBEPUTENBHON BepoATHOCTM P = 0,95 A0/1KHbI COOTBETCTBOBATHL 3HAYEHUAM, NpuBe-
OEeHHbIM B Tabnuue 17.

13.3 CpoacTBa M3MepeHuit, BcnomoraTeibHble yCcTpOiiCcTBa, MaTepuanbl, pacTBopbl

Mpu BbINOMIHEHWUM aHann3a NPUMEHSIOT cneaylolLne cpefcTBa MU3MepeHuii, BCnomoraTe ibHble yCTpoincTea:
- hoTokonopumeTp N bOro TMNa;

- neyb MydhenbHy0 C TepMoperynatTopom, obecneunsatoLlyo TemnepaTypy Harpesa Ao 1000 °C;

- KoN6bl MepHble 2— 100— 2,2— 200- 2,2— 1000- 2 no FOCT 1770,

- cTakaHbl B-1— 250TXC no N'OCT 25336;

- MUNETKN He HuxXe 2-ro knacca TouHocTn no FOCT 29169 u TOCT 29227;

Tabnuya 17
B npoueHTax

o Mpegen
[uana3oH maccoBoii gonu MorpewHocTb pesynbTa-
mMonméaeHa Ton aHanusa 1 [OF NOBTOPSIEMOCTU BOCNPON3BOAUMOCTH
r(n»2) R

Ot 0.004 OO0 0.008 BK/OY. 0.002 0,002 0.003
Ce. 0.008 » 0.016 » 0,004 0,004 0.006
» 0.016 » 0,030 » 0,006 0,006 0,009

0,03 » 0.06 » 0.01 0,01 0.02
» 0,06 » 0.12 0,03 0,02 0.04
» 0,12 » 0.24 » 0,04 0,04 0.06
» 0,24 » 0.50 » 0,06 0,06 0.08
» 0,50 » 0.70 » 0,07 0,08 0.10

* COOTBETCTBYIOT 3HAYEHUSAM paclNpeHHOol HeonpeeneHHoCTH.

- BOPOHKM AN ounbTpoBaHus nabopatopHblie no FTOCT 25336:

- MeH3ypkun 50.100 no TOCT 1770;

- NafIoYKN CTEKNSAHHbIE:

-Turnm dpapcoposbie no FOCT 9147.

Mpwn BbINONHEHNY aHanM3a NPUMEHAT cnegyloline matepuasbl, pacTBopbl:

- KUCNOTy a30THyt0 no FOCT 4461. paz6aBneHHyto 1:1;

- KucnoTy cepHyto no FOCT 4204, pazbaBneHHyto 1:1 n 1:99;

- KucnoTy consaHyto no NOCT 3118:

- KNCNoTy BUHHYt0 no FOCT 5817. pacTBOp MaccoBoli KoHueHTpauuu 100 r/am3;

- BO4Y AMcTunaunpoBaHHyto no FOCT 6709;

- HaTpwii yrnekucnblit no FTOCT 83. pacTBOp MaccoBoii KoHueHTpaunu 30 r/gm3;

- Kanuii yrnekucnolii no FOCT 4221;

- UMHKa okucb no FOCT 10262;

- CMecCb /15 CneKaHus;

- HaTpus rmapokeng (Hatpus rmapookncek) no FOCT 4328. pacTBOp MaccoBoii KoHLUeHTpauuun 10 r/gm3;

-megab (ll)cepHokncny5-BoaHyto no TOCT4165, pacTBOp MaccoBoli KoHueHTpauun20 r/am3, nogkuc-
NIeHHbIN 5— 7 KanisamMu cepHoi KNCNOTbI;

- KNCNOTY MMMOHHYI0 no TOCT 3652, pacTBOp MaccoBoii KoHUeHTpauuu 50 r/gm3;

- ackopbuHoByto kucnoTy no [20]. pacTBOp MaccoBoit KOHUeHTpauumn 50 r/gm3;

- TMomoyeBuHy no FOCT 6344. pacTBOp MaccoBoli KoHUeHTpauun 100 r/gm3
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- aMMOHUI pogaHucTbli no FOCT 27067. pacTBOp MaccoBOi KoHLeHTpauumn 250 r/gm3;
- MonubaeH no (27);

- pacTBOpbl MONMGAEHA M3BECTHOWN KOHLLEHTpaLmu;

- bymary UHANKaTOpHY yHMBepcanbHyto no [28];

- hunbTpbl 06€330/1€EHHbIE MO [16].

13.4 MeTop aHanusa

MeTog 0CHOBaH Ha 06pa30BaHNM OKpPaLLEHHOTO KOMMIEKCHOTO COeAUHEHNS MonnbaeHa (V) ¢ pogaHnAoMm.
OnpegeneHve MoNn6aeHa NPOBOAAT NOC/e NpeABapuTeibHOro ero OTAe/IeHUs OT NPUMeCeit cekaHmem HaBeCKM
MeZJHOro KOHLEHTPATa CO CMEChI0 YINIEKUCION0 Kasius, YIEKUCIOr0 HATPUS M OKUCHIO LMHKA U Moc/efytoLlero
BbllLleslaunBaHunst creka Bogoi unu 6e30TAe/IeHUs. MOC/e KUCNOTHOTO Pa3noXeHUs MaTepuana HaBecku.

13.5 MoaroToBKa K BbINO/THEHNIO aHanm3a

13.5.1 ins NOCTPOEHUSA rpagyMpoBOYHbIX rpacuKoB roTOBAT pacTBOpPbl MOAM6GAEeHA W3BECTHOW KOH-
LeHTpaumu.

Mpw NpuroToBAeHNn pacTBopa A MaccoBOi KOHLeHTpauu monnéaeHa 0.1 mMr/icM3 HaBecky MonubaeHa mac-
coii 0.1000 r pacTBopsAT B 10 cM3a30THOI KMCNOThI, pa3baBneHHoi 1:1. npunusatoT 20 cM3 CepHOI KUCNOTI,
pa3basBneHHol 1;1. 1 BbinapmBatoT pacTBOp A0 BblAENEHNS NapoB CEPHOMN KUCNOTbI. MNocne oxnaxaeHnsa ob6MbiBa-
0T CTEHKM CTakaHa BoAOoli, MpunvBsatoT ewwe 5 cM3BoAbl 1 BbiNapuBaHve NoBTOPAOT. OCTaTOK OX/1aXAatoT, Npuin-
BalT 50 cm3cepHOil KucnoTel, pasbaBneHHol 1:1. nepeHoCcAT COAEPXUMOe B MEPHYIO KONGY BMECTUMOCTbIO
1000 cm3,401MBaOT 40 METKM BOAON M NepemMeLlnBatoT.

Mpu npuroToBneHun pacteopa b maccoBoit KoHUeHTpayuu monm6geHa 0,01 mr/cm310,0 cm3pacteopa A
nomMeLLarT B MEPHYIO KONOY BMeCTUMOCTbo 100 cm3, npunnBatT 5 cM3cepHoli KucnoTel, pazbasneHHon 1:1,
pacTBOp oxnaxaawT, 4ONMBAIOT 40 METKM BOAON 1 NepemMeLllnBaoT.

13.5.2 Mpw NpUroTOBNEHUN CMECU AN CNEKAHUS YTNEKUCbIA HATPUIA U YIIeKNCAbI Kanuii xopolwo nepe-
MelmnBaKT B COOTHOWEHUN 1:1. M0oy4YeHHY CMEeCb CMELLUNBAIOT C OKUChIO LMHKA B COOTHOWEHUN 3:2.

13.5.3 MocTpoeHne rpafynpoBOYHOTO rpaumka

B psag mepHbIX KoN6 BMecTumocTbio 100 cm3 kaxgasa otéumpatwT 0, 1.0; 3.0; 6.0 n 9.0 cm3 pacTtBopa b.
PacTBopbl HETPaNN3yT PacTBOPOM ruapokcuaa Hatpus (No UHAMKaTOpHON 6ymare), 3aTeM o6asnAwT no 20 cm3
CepHoIii KncnoTel, pasbasnerHoit 1:1. PacTeopsbl oxaxaaloT, NpuaMBaioT no 2.5 cM3pacTsopa BUHHOM KUCNOTbI,
no 0.5 cm3pacTBopa CepHOKNUCOl Mean N ganee aHann3 Npoao/mKarT, Kak ykasaHo B 13.6.3.

B kauecTBe pacTBopa CpaBHEHUS MPUMEHSIIOT pacTBop, He CoAepXallnili annksoTbl pacTBopa MonnbaeHa.
Mo HalfgeHHbIM 3HaYeHMAM ONTUYECKUX NAOTHOCTell pacTBOPOB U COOTBETCTBYWOLWMM UM COAEPXaHUAM
MONn6aeHa CTPOSIT rPaflyvpoOBOYHBINA rpadomk.

13.6 BboinonHeHWe aHanusa

13.6.1 O6umne TpeboBaHUA KMeTO4aM aHann3a n TpebosaHns 6€30MacHOCTU NPU BbINOSIHEHUN aHaIN30B —
B COOTBETCTBUU C pasgenamn 4 ns.

13.6.2 Macca HaBeCckn MeJHOro KOHLeHTpata n 06beM alMKBOTbl pacTBopa B 3aBUCUMOCTU OT MacCOBOIA
fonu monnbaeHa ykasasol B Tabnmue 18.

Ta6nuya 18

Maccosas fons Macca HaBecKu. 1 O6beM annKBOTbI

monubaeHa. % pactsopa cm3
Ao 0,01 1 25
OT 0.01 » 0.04 1 20
a 0.04 » 0.08 0.5 20
8 0.08 » 0.15 0.5 10
a 0.15 * 0.3 0.25 10
» 0.3 » 0.7 0.25 5

13.6.3 HaBecky MefHOro KoHUeHTpaTa nomewaoT B 0apdopoBbIil FNa3ypoBaHHbIN TUreNb, Ha fHE KOTOpPOro

HaxoguTcst 0.5 rcmecun anda cnekanus. Tyaa xe npubaBnsioT ele cMecb 415 cnekaHus (B 4eCATUKPATHOM Kou-
yecTBe N0 OTHOLIEHMIO K HABECKE), T aTeNbHO NepeMeLLBatoT CTEK/SIHHOM Nanoykoli n ceepxy npucbinatT 0.5 1
TOM XXe cMmecu.
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Turenb nomewialoT B Mydenb, MOCTENEHHO NOBbIWAT TeMnepaTypy 40 Temnepatypbl o1 700 °Cgo 750 °C
1 BblAEPXMBAIOT B TeYeHue 2 4. 3aTeM TUresnb BbiIHUMAOT U3 Mydiens, oxaxaaT, MoMeLLaT B CTakaH BMeCcTu-
MOCTblo 250 cm3 HanuealoT oT 50 40 70 cM3BOAbI U KUMATAT 4,0 OTAE/IEHUSA CNeKa OT TUTNA.

3areM Turesnb BbIHUMAaIOT, 06MbIBAIOT ropsyeil BOAOWN N KUNATAT cofepXMmoe cTakaHa B TeyeHne 30 MUH.
HepacTBOpMMbI OCTATOK OT(HUNLTPOBbLIBAKOT HA ABONHOW NOTHBIA (DUABTP M NPOMbIBAKOT rOPSAYUM PACTBOPOM
YIrNeKncnoro HaTpua. dunbTpaT 1 NPOMbIBHbIE BOAbI COOMPAIOT B MEPHYI0 K016y BMeCTUMOCTbI0 100 cM3 oxnax-
fJaloT. [OBOAAT A0 METKM PacTBOPOM YI/1€KUC/O0r0 HaTpMs, NnepeMeLllnBaloT n CHoBa UIbTPYIOT Yepes Cyxoi
NNOTHbIN UNbLTP, cobupasn punbTpaT B CyXyto Konoy.

13.6.4 Mpn KUCNOTHOM pas3noXeHWn HaBeCKy MeAHOro KOHUeHTpaTta Maccoi oT 140 2 r noMeLwalT B
cTakaH BMecTuMocTbio 250 cm3, npunmeatT oT 30 40 50 cM3 cMecu CosiHOl M a30THOM KUC/IOT B COOTHOLEHUN
1:3 1 BbIN@puBalT pacTBOp Npu HarpeesaHumn fo o6vema ot 3 40 5 cm3. fobasnsawT oT 10 go 15 cm3pacTBopa
CepHOI KUCNoThl, pa3basneHHoli 1:1, 1 ynapusalT 40 BblAe/eHUA NapoB CEPHOI KUCNOTbl. OxnaxgatT, 06MblBa-
10T CTEHKW CTakaHa BOL01 U CHOBa BbiNapnBaloT 40 BblAeNEHNSA NapOB CEPHOWN KNCMOThI.

Mocne oxnaxgeHns npunmsatoT oT 40 o 50 cM3BOAbI M KUNATAT 40 pacTBOpPeHUs cynbatoB. OxnaxaaoT,
PuUNbTPYIOT Yepes Cyxoi PuNbLTP cpefHeli NN0THOCTU N NPOMbIBAIOT 5— 7 pa3 pacTBOPOM CEPHO KNCOTbI, pas-
6aBneHHol 1:99. dunbTp ¢ 0caAKOM OT6pachiBaloT. PUNLTPAT U MPOMbIBHbIE BOAbl COGMPAOT B MEPHYIO KONBY
BMecTUMOCTb0 100 nnm 200 cm3, pa36aBnsaoT BOAOW [0 METKM M NEPEMELLNBAIOT.

13.6.5 AnnKBOTY B COOTBETCTBUU C Tabnuueli 18 pacTtBopa, NosyyeHHoro no 13.6.3. HeliTpanuayT pacTBo-
pPOM CepHOW KncnoTbl, padbasneHHol 1:1, no uHAUKaTOpHON 6ymare npo6asnatoT ewe 20 cm3pacTBopa CepHoi
KUCNOTbI, pa3baBneHHol 1:1. ANMKBOTY pacTBopa, NoayyYeHHoro no 13.6.4. HeTpanmsyT pacTBOPOM FMAPOKCHU-
[la HaTpuAa 10 MHANKATOPHO 6ymare, 3aTem Ao6aBnsaioT 20 cm3pacTBopa CepHOIA KUCNOTbl, pa3baBriieHHol 1:1. 1
npunmeakT oT 2 40 3 cM3pacTBopa IMMOHHO’ KUCNOTHI.

HeliTpann3oBaHHy0 alMKBOTY pacTBopa noMeLalT B MEPHYI KON6GY BMecTUMOCTbo 100 cm3, npunusatoT
2.5 cM3pacTBopa BMHHOW KucnoTbl. 0.5 cm3pacTBopa cepHoOKncnon megn n 15 cm3 pactsopa TMOMOYEBUHbI.
nepemMewnBaloT 1 OCTaBAAIT B TedeHne 10 MuH. 3ateM npunusatoT 5 cm3pacTsopa pogaHUCTOro aMMOHKSA, pas-
6aBNAT BOAON A0 METKM U NepeMeLLnBaloT.

JlonyckaeTca BMeCTO CMecu pacTBOPOB CEPHOKUCNON Mean U TUOMOYEBUHbI NPUMEHATL B KaYecTBe BOC-
cTaHoBuTeNsa 10 cm3pacTBopa aCKopOMHOBOW KUCNOTbI.

Yepe3 30 MUH M3MePSIOT ONTUYECKYIO MIOTHOCTb pacTBopa Ha (hOTOKOIOpUMETpE Npu ASTNHE BOJTHbI 470 HM,
MCNONb3YS KIOBETY TOMWMHON nornouaruero ceeT cnos 50 mm.

B KauecTBe pacTBopa cpaBHEHUA NPUMEHSAIOT PACTBOP KOHTPO/IbHOMO OMNbITa.

Maccy monnéaeHa yctaHas/MBarT Mo rpagyvpoBOYHOMY rpadmky.

13.7 O6paboTka pe3ynbLTaToB aHanusa

13.7.1 Maccosyto gonto monnbaeHa X, %. BbluMcnaoT no hopmyne

X * V 100 (30)
LT-1000
rae T ,— Macca monubaeHa, HaliieHHas No rpagyvpoBOYHOMY rpadivKy, C y4eTOM BeIMYUHbI KOHTPOJIBHOTO
onbiTa, Mr:
T — Macca HaBeckun MefHOro KoHUeHTpara, I;
V — 06beM MepHOIt KonGbl, CM3;
V, — o06bem anukBoTbl pacTtBopa, cM3.

13.7.2 3a pesynbTaT aHanuMsa nNpuHUMalT cpegHeapudMeTU4eckoe 3HayeHue ABYX napanienibHbixX
onpejeneHunii Npn ycnoBuun, 4To abCconoTHasA pasHoOCTb MeXAy HUMU B YCNOBUAX NOBTOPAEMOCTH He NpeBbiaeT
3HayeHuii (Mpu goBepuTenbHoli BeposATHocTM P =0.95) npegena noBTOPSAEMOCTU I. NMPUBEAEHHbIX B Tab-
nuue 17.

Ecnun pacxoxgeHue mexay pesynbtataMu napanfiefnbHbix onpejeneHunii npesblllaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTU, BbINOIHAOT NpoLeaypbl, n3noxeHHole B FTOCT NCO 5725-6 (nognyHKT 5.2.2.1).

13.7.3 PacxoxgeHns Mexay pesynbtaTtamu aHanu3a, nojyyeHHbIMu B BYX 1abopaTtopusix, He AO/KHbI
npeBsbIWaTh Npegena BOCNPOM3BOAUMOCTU. B 3TOM clyyae 3a OKOHYaTe bHbIN pe3ynbTaT MOXET 6bITb MPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHune. Mpu HeBbINOMHEHNUM 3TOTO YCN0BUA MOTYT BbITb MCNO/b30BaHbI NpoLeaypsbl,
n3noxeHHole B FOCT NCO 5725-6.

46



FOCT 32221- 2013

13.8 KoHTpONb KayecTBa pe3ynbTatoB aHanusa
KoHTponb KayecTBa pe3y/ibTaToB aHa/in3a— no 4.25.
13.9 OcbopmneHune pe3ynbTaTtoB aHanunsa

PesynbTathl aHasim3a ohOpPMASAIOT B COOTBETCTBUM C 4.23. 3HAYeHNS NOrPeLIHOCTY pe3ynbTaToB aHanusa
(1) npuBegeHsbl BTabnuue 17.

14 MeTopn onpefesnieHNs MaccoBOl JoNn Xxenesa

14.1 O6nacTb NpUMeEHeHNS

B HacTosLleM pa3zesie yCTaHOBJIEHO onpeAesieHne MaccoBoli 40Y Xenesa B AnanasoHe ot 1 % o 35 %
TUTPUMETPUYECKUM METOAOM.

14.2 Tpe6oBaHMA K NOrpewHOCTN aHanmsa

MorpewHocTb pe3ynbTaToB aHanM3a MacCcoBOi J0/M Xefe3a, 3Ha4YeHUsi npejenoB NOBTOPSAEMOCTU 1 BOC-
Npoun3BOAMMOCTU A1 AOBEPUTENIbHOW BEPOATHOCTM P = 0.95 f0/1KHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEH-
HbIM B Tabnumue 19.

Ta6nwnya 19
B npoueHTax

Npepgen
Avana3oH maccoBoi Aonwn MNorpewHoCTbL pe3ynbTta-
xenesa Tos anannsa T A* nosTopAEMOCTH BOCNPOMU3BOAUMOCTH
r{n- 2) K
Or 1.00 po 2.00 BkAOu. 0,10 0,10 0.14
Cs. 2.00 » 4.00 » 0.20 0.20 0.28
» 4.00 » 8.00 » 0.25 0.25 0.35
» 8.00 » 16.00 » 0,30 0.30 0.42
» 16.0 » 35.0 » 0.5 0.5 0.7

* COOTBETCTBYIOT 3HAYEHNAM paCWUPEHHON HeonpefeneHHOCTH.

14.3 CpojacTBa u3MepeHuit, BcnomMoratefibHble yCTpoiicTBa, MaTepuansl, pacTBopsbl

Mpwn BbINONHEHNM aHaNM3a NPUMEHSAIOT cneaylollme cpeacTsa M3MepeHuii, BComoraTe/ibHble yCTpoicTBa:

- neyb MydhenbHYyl0 C TepMoperynsTopomM, obecneumnBatrLlyo Temnepartypy Harpesa o 1000 °C;

- pH-MeTp Co CTEKNAHHbIM 31EKTPOAOM,

- Kon6bl MepHble 2— 100— 2,2— 500— 2.2— 1000- 2 no FOCT 1770;

- Kon6bl KH-2— 250— 34 TXC. KH-2— 500— 34 TXC no NOCT 25336:

- cTakaHbl B-1- 100 TC, B-1- 250 TXC no FOCT 25336;

- NMMNEeTKN He HMXe 2-ro Knacca To4yHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKU ANns chunbTpoBaHus nabopatopHelie no FOCT 25336;

- CTeKna 4yacosble;

- 61opeTkn 1- 1- 2— 25— 0.1 no FOCT 25336.

-Turnu nnatuHosble no FOCT 6563.

Mpu BINO/IHEHUW @aHanM3a NPUMEHAIT crieayLme maTtepuanbl, pacTBopbl;

- 0N10BO AByXx/I0pUcTOe no [29]. pacTBop;

- KMcnoTy consiHyto no FOCT 3118. pa36aBneHHyto 1:1,1:19,1:100. n pacTBop MONAPHOM KOHLEHTpayum
1 monb/pm3:

- HaTpWii KpeMHeKUcnbI MeTa. 9-BoAHbIN no [30];

- BOAy AnctunnumposaHHyto no FOCT 6709,

- HaTpusa rmgpokeug (Hatpmsa rmgpookuck) no FOCT 4328. pacTBOp MaccoBOli KOHUeHTpauuu 50 r/gm3;

- aMMOHU MoMbaeHOBOKNCbIA No FTOCT 3765:

- KUCNoTy KpeMHeMonnbaeHoBYI0, pacTBop;

- KucnoTy cepHyto no FOCT 4204. pasbasneHHyto 1.1;

- Kanuii AByxpomoBoKucblli no FTOCT 4220. nepeKpucTanina0BaHHbIi 1 BbICYLLUEHHbI NPy TeMnepaTypo oT
150 °C go 160 °C. pacTBOp MONSAPHON KOHLUEeHTpauun aksmeaneHTa 0.05 mons/am3;
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- HaTpuii yrnekmcnoli no FOCT 83;

- KNCNOTY (heHnNnaHTpaHnI0Byt0, pacTeop;

- aMMOHWIA xnopucTblii no FOCT 3773;

-aMMuak BogHbIi no FTOCT 3760, pa36aBneHHbin 1:1;

- MPOMBbIBHY0 XWUKOCTb;

-conbauHatpuesyatTunenanamut-N, N. N, N'-TeTpayKcycHOI KNCNOTbI
2-BogHyto (TpunoH B) no FOCT 10652, pacTBOp MONAPHOI KOHUeHTpayum 0.05 mons/am3;

- Kucnoty ykcycHyt no FOCT 61;

- 6yhepHbIii pacTBop;

-xeneso (1) okeung no [31];

-enes3o kapboHunbHoe no [32];

- KncnoTty a3oTHyto no FOCT 4461;

- UMHK rpaHynmpoBaHHbIii no FTOCT 3640:

- aMMOHWI cepHoKMcbli no FTOCT 3769;

-aMMOHWUIA chTopucThiii norOCT 4518;

- KCUJIEHON0BbIN OpaHXeBblii, MHAMKATOP No [17]. pacTBOp MaccoBOli KOHUeHTpauun 5 r/gm3;

- Kucnoty htopnctoBogopoaHyto no FOCT 10484;

- Kanuii nupocepHokucnblii no FOCT 7172;

- Bogopoga nepokcug no NOCT 10929;

- HaTpwiA yrnekncnblii kucnelii no FTOCT 4201;

- KUCNOTY cynbdocanuumnosyto 2-8oaHyto no FOCT 4478, pacTBOp MaccoBOi KoHueHTpauuun 100 r/am3;

- hunbTpbl 06€330/1€HHbIE NOo [16].

14.4 MeTop aHanusa

MeToz ocHOBaH Ha TUTpoBaHuu xene3sa (Il) pacTBOpoOM ABYXPOMOBOKMCNIOro Kanua nn6o xenesa (Ill) pactso-
pom TpunoHa B nocne npegsapuTenbHOrO BblAeNeHNs Xenesa B Buae ruapokcuga. Mepen TutpoBaHneM 4ByxXpo-
MOBOKUCNbIM Kaniem xeneso (Ill) BocctaHasnunsaloT 0 xenesa (1) 4ByXN10pUCTbIM 0/10BOM.

14.5 MNoarotoBka K BbINO/IHEHUIO aHanu3a

14.5.1 Mpn npuroToBNEeHUN pacTeBopa [BYX/10PUCTOro 0/10Ba HaBECKY COMM Maccoil 40 r nomeLatT B
cTakaH, go6aBnsaT oT 40 go 50 cM3 coNAHOW KUCMOThI, pa3baBneHHol 1:1, n HarpeBalT 40 NOSIHOTO pacT-
BOPEHUS. 3aTeM pacTBOpP OX/1aXAat0T, O/IMBAKOT CONAHOM KUCNOTOM, pazbaBneHHoit 1:1, 4o 100 cm3u nepemMeLn-
BaloT.

14.5.2 Mpy NpUroToBNEHNN pacTBopa KpeMHEMONNBAEeHOEON KMCNOTbI HABECKY KPEMHEKWCNOr0O HATPMSA Maccoi
0.170 r pactBopAT B5 cM3B0oAbl, NPUINBAIT pacTBOP rMAPOKCHAA HATPUA [0 NOJTHOTO PACTBOPEHUSA CONMN U
npo3pauyHblii pacTBOP BANBAIOT B APYroi pacTsop, cogepxalynii 0,44 r MonnbLeHOBOKMCAOro aMMoHUs B 15 cm3
BoAbl. lMony4yeHHbIli pacTBop pasbaBnsT Bogon Ao 25 cmM3 u npubasnsawT 1,2 cm3pa3baBneHHO cepHOW
Kncnotel. Pactsop npurogeH 3— 4 aHsA.

14.5.3 Mpu NpUroToBAEHNN pacTBopa ABYXPOMOBOKMNCOrO Kannst MOMIAPHON KOHLeHTpaLuuy aKkBnBaneHTa
0,05 monb/gmM3 HaBecky conm maccoli 2.4516 r pacTBOpslOT B BOAe, NMepennBaloT B MEpPHY0 Konby BMecTu-
MocCTbto 1000 cM3, foNMBaOT BOAON f,0 METKM 1 NepeMeLlnBaT.

MaccoBas KOHLeHTpauns pacTeopa ABYXPOMOBOKWUC/IOrO Kanns MONSIPHOM KOHLEHTpauuy aKkBuBaneHTa
0,05 monb/gM3, BbipaXXeHHasn B rpammMax xenesa, paBHa 0.002792 r.

14.5.4 Mpu NpuUroToBAeHNN pacTeopa eHUNaHTPaHWI0BON KNCAOTbl HaBeCKY 6€3BO4HOrO0 Yr/1eKUCIoro
HaTpusa maccoii 0.1 r pactBopsatoT B 30 cm3Tennoi Bogbl, o6asnsaoT 0,1 r heHnNnaHTpPaHWA0BOW KUCNOThI 1 nocne
ee pacTBopeHus gonueatT Bogon Ao 100 cm3.

14.5.5 MNpu NpUroTOBIEHUN NPOMbIBHOM XUAKOCTU HABECKY X/TOPUCTOrO0 aMMOHUS Maccoit 1 r nomewiarT B
konby, npubasnaT 50 cm3ammumnaka, fonnBaT BoAoN o 100 cmM3 1M XOpOLLO NepemMeLlmnBatoT.

14.5.6 MNpu npurotoBaeHUN pacTBopa conu guHaTtpuesoin atuneHgmamuH-N. N. N', N'-TeTpayKkcycHoim
KWUCNOTbI 2-BOAMOI (TpnoHa b, komnnekcoHa 1) MonsipHOi KoHueHTpaummn 0.05 Monb/gM3HaBeCcKy Conm Maccoi
18.61 r nomeuialoT B cTakaH BMecTumMocTblo 400 cm3u pacTeBopsatoT B 200 cM3BoAbl Mpu HarpesaHuu 40 Temrne-
patypbl 0T 50 °C go 60 °C. PacTBOop ox/1axgaloT, nepenunsaioT B MEPHYIO Konby BMecTumMmocTbio 1000 cm3, gonu-
BalOT BOAOI A0 METKM 1 NnepemeLwnBatoT. Mpyn He06X0AMMOCTH pacTBOP PUIbLTPYIOT.

14.5.7 Mpu npurotoBneHunn 6y epHoro pactsopa 125 cM3yKCYCHOM KMCNOTbl CMeLllmnBatT co 135 cm3am-
Muaka. pazbasnsoT Bogol 4o 1000 cm3um nepemewmBatoT (pH pactBopa oT 5,6 40 5.8. NpoBepsItOT C MOMOLLbIO
pH-meTpa).
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14.5.8 YcTaHOBKa MaccoOBOli KOHLUEeHTpauun pactesopa TpuaoHa b no okcupgy xxenesa n LUHKY

14.5.8.1 HaBecky okcuaa xenesa maccoil 0,100 mnm 0.200 r nomeLiadT B KOHUYECKYO KOGy BMECTU-
MocTblo 250 cm3. 3atem npubasnaoT 15 nnmn 20 cM3CONSAHOW KACNOTbI, HAKPLIBAKOT YACOBLIM CTEK/IOM U Harpe-
BaloT 40 PacTBOPeHUA HaBeckn. PacTBop BbinapusalT A0 06bema OT 5 40 7 cM3, CHUMaT YacoBoe CTEKNO,
oxnaxgatT, npunnsatoT B Kosi6y 10 cM3a30THOM KMCNOThI 1 HarpeBaloT A0 NpeKkpaleHus Bblge/leHUs OKCMa0B
asoTa. MNocne aToro pacTBop oxnaxagawT, npunmeaoT 20 cmM3cepHO KnucnoTel, pasdbaBneHHol 1:1. BbinapusatoT
[0 BblAeNIeHNS NapoB CEPHOW KMCNOTbI B TeyeHne oT 7 4,0 10 MUH. CHOoBa oxnaxaatlT, 06MbIBaOT CTEHKM CTakaHa
o6bemMoM OT 5 o 7 cM3 BOAbl U HarpesaloT [0 BblAeN€HNss NapoB CEPHON KncnoTbl. OCTaTOK oXnaxAaaroT,
pacTBopsitoT B o6beme oT 100 go 150 cm3 ropsayeil Boabl, npunmeatoT oT 15 o 20 cM3 CONSAHOW KUCNOTbI U
nepemMeLuvBatoT. B nonyyeHHbI pacTBOp NpM6aBasaoT aMMuak Ao Hayana BblfeneHunsa rmgpokcmaa v ewe 10 cm3,
OCTaB/SIOT Ha BOAAHON 6aHe B TeueHune oT 20 g0 30 MuH. OcagoK OTUIbTPOBLIBAKOT HA hUNbLTP CpeAHelt NI0THO-
CTU U NPOMBbIBAIOT 2— 3 pa3a ropsynum pacTBOPOM NPOMbIBHOM XUAKOCTM. Ocafok ¢ hunbTpa CMbiBalOT CTpyel
ropsiyei Bogbl B Konby, B KOTOPOI NPOBOANNOCH OcaxaeHne. OcTaTok Ha hunbTpe pacTtBopstoT B 30 CM3CONAHOM
KUCNOTbI, pa36assieHHol 1:1. cobupas hunbTpaT B konby, B KOTOPOI NPOBOANIOCH OCAXKAEHME.

dunbTp NpombIBalOT 3— 5 pa3 consaHol KUCNoToi, pazbasneHHol 1:100. O6bem pacTBopa A0/HKEH ObITb OT
70 o 80 cm3.Aanee aHann3 NPoBOAAT, KakK yKa3aHo B 14.6.4.

14.5.8.2 HaBecky uuHka maccoii 0.050 r nomelarT B KOHUYECKYH KONGY BMECTUMOCTbio 500 cM3, npunu-
BaloT 15 cM3CcoNAHON KUCNOThI, pa3baBneHHon 1:1, n ocTaBNAT Ha TEN/IOM MecTe B TeyeHue oT 1 40 2 4 Ao
NOJIHOTO pacTBOpeHUs uuHKa. PacTBop pa36asnsaioT Bogoli Ao 200 cm3, npnbaBnatoT 8 r CEPHOKMCAOTO0 aMMOHUS,
0T 140 2 rpTOPUCTOro aMMOHUS, MPUANBAIOT 2— 3 Kan/im pacTBOpa KCUIEHO/I0BOTO OPaHXXeBOr0 1 HEeTPanu3yoT
pacTBOpoM aMmuaka, pazbaBneHHbIM 1:1, 40 NnosBNeHNs 6neaH0-po30BoI okpacku. MpunusatoT ot 30 40 40 cm3
6ydhepHoro pacteopa v TUTPYIOT LIMHK pacTBOPOM TpunoHa b MonspHoi KoHueHTpauun 0,05 mons/am340 nepexo-
[la oKpacku pacTsopa U3 hMoaeToBOW BXXENTYH0.

14.5.8.3 MaccoByl KOHLUeHTpauuto pactsopa TpunoHa b C. BbipaXeHHyo B rpammax xenesa Ha 1cm3
pacTteopa, r/cmM3, BbIYUCNAIT No hopmynam:

T 0.6994 31)
c=- V=
£ | 0,8543 (32)
rne T — Macca HaBecku okcuaa xenesa, I,
T, — Macca HaBeCKM LUMHKa, T;
\% — 06bem pacTBopa TpuioHa b. n3pacxofoBaHHbIl Ha TUTPOBaHUE OKCKUAa Xesnesa, CM3;
Vv, — o06bem pacTBopa TpUIOH b, n3pacxofoBaHHbI HA TUTPOBAHME LIMHKA, CM3

0.6994 — KO3(hhULMEHT NnepecyeTa oKcuaa xxenesa Ha xeneso;
0.8543 — koahbhnumneHT nepecyeTa LUMHKa Ha eneso.

14.6 BbinonHeHWe aHanusa

14.6.1 O6umne TpeboBaHNA KMeTO4aM aHann3a n TpebosaHns 6€30MacHOCTU NPU BbINOIHEHUN aHaIN30B —
B COOTBETCTBUMU C pasgenamn 4 ns.

14.6.2 HaBecky MeHOro KoHUeHTpaTa maccoit o1 0.2 4o 11 (B 3aBUCMMOCTM OT MacCOBOW J0N1 xene3a)
nomMewjaT B cTakaH BMECTMMOCTb 250 cM3, cMaumMBakT BOAOW, NpuansBaT 15 cM3CONSHOW KUCNOTbI, Harpe-
BaloT BTeyeHne 15 MUH 1 BbinapuBaT A0 06bema oT 540 7 cm3. KoxnaxaeHHomy pacTsopy npunvsatT 10 cm3
a30THOM KNCNOTbI U CHOBA HarpesatoT A0 NPeKpaLLeHns Bbl4eNeHna OKCMA0B a3oTa. 3aTeM pacTBOp OX/1axAatoT,
npu6aensaT 20 cm3cepHOii KNCNOTbI, pa36aBaeHHoi 1:1, n BbinapuBatloT 40 NOAB/IEHUS MapOB CEPHOW KUCNOTbI.
PacTBop oxnaxpaatT, CTEHKMN cTakaHa 06mbiBaloT 06beMoM 0T 5 40 7 cM3BOAbl M CHOBA HarpeBatT pacTBop A0
BblAe/IeHNSA MapOB CepHOI KNCNoTbl. OcTaTok oxnaxaawT, npuansatoT 20 cm3consiHOW KncnoTbl. 50 cm3ropsiveit
BO/bl M HArpeBawT [0 KUMEeHUS.

HepacTBOpPMMBbI OCTATOK OT(MNLTPOBLIBAIOT HA M/IOTHBIA (OUILTP, NPOMbIBAIOT 3— 4 pa3a ropsyeit CoNsHol
KUCNOTOW, pa3baBneHHoli 1:100. a 3aTem ropsiueii BOAONA.

dunbTpaT ¥ NPOMbIBHbIE BOAbI COOBUpatoT B KONOGY BMeCTUMOCTbI0 500 cM3. dunbTpaTt coxpaHsIoT.

dunbTp € HepacTBOPMMbIM OCTATKOM NOMeLLalT B N1aTUHOBLIV TUreb, OCTOPOXHO 030/1410T. @ 3aTeM
npokanuealT B MydenbHOW anekTponeumn B TedyeHve ot 10 4o 15 muH npu Temnepatype ot 800 rC go 850 °C.
Turens oxnaxgarT, npunmeatoT 10 cM3hTOPUCTOBOAOPOAHON KNCNOTLI, OT 240 3 CM3CepHOli KUCNoTbl, pa3bas-
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nexHol 1:1. n BeinapusaloT gocyxa. KoctaTtky B Turne npn6asnaoT oT 140 2 r NMPOCEPHOKNCAONO Kanus, cnnas-
nawT npn Temnepartype ot 700 5C go 800 °C go o6pa3oBaHus NoABMXHOro nnasa uewe oT 540 10 muH. Mnas
pacTBopstoT BobbeMe 0T 1540 20 cM3COMAHOI KUCNOThI, pa3basneHHol 1:19. npucoeMHAT pacTBop K Pusb-
TpaTy. O6beauHEHHbIN pacTBop pa3baBnsaoT Bogoi Ao 250 cm3. 3aTem npuamnsatoT 2 cm3nepokcnga sogopoaa u
KUNATAT 40 NOMIHOTO paspyLlleHns nepokcuaa.

Mocne atoro pacteop oxnaxpgatT Ao Temnepatypsl ot 60 °C go 70 BC v npuansaloT aMmMuak o Havana
BbiNageHnsa rmapokcuga n ewe 10 cm3. PacTBop € 0calkoM OCTaB/AT Ha Tennoi 6aHe 40 NOMHOW Koarynauuu
ocajka.

OcafoK 0ThUNbLTPOBLIBAIT HA (PUNLTP CpefHel NIOTHOCTY K NPOMbIBAKOT 5— 7 pa3 ropa4ymMm pacTBOpPOM
NPOMbIBHO XNAKOCTU 1 3aTeM 2— 3 pa3a ropsyei Bogoi. Ocafok ¢ hubTpa CMbIBaOT CTPyeil ropsiveli BoAbl B
Konby, B KOTOPOI MPOBOANAOCH OcaXeHue. OcTaTok Ha huabTpe pacTBopsloT B 30 cM3COMAHON KACIOThI, pas-
6aBneHHol 1:1, cobupasn unbTpaT BTY Xe Kondy. PunbTp NpombiBatoT 3— 5 pa3 cCoNAaHON KucnoToii, pasbasnieH-
Holi 1:100. n 2— 3 pa3sa ropsuyei Boaoi.

O6bem pacTsopa BMeCTe C MPOMbIBHbIMUW BOAaMU NPy 6UXpPOMAaTOMETPUYECKOM TUTPOBAHUN Xenes3a fo/1-
XeH 6bITb 0T 40 f0 50 cM3, a Npu TUTPOBaHMM pacTBOpom TpunoHa 6 — ot 7040 80 cm3.

14.6.3 MNpu 6GuxpomMaToMeTpU4YECKOM TUTPOBaHWUW aHaANMU3NPYyeMblii pacTBOP HarpeBalT 40 KUNEHNA U B
ropsunii pacTBOp OCTOPOXHO, MO KamisaMm, MPUIMBalOT pacTBOpP ABYX/1I0PUCTOr0O 0/10Ba A0 06ecLBeYnBaHmns
pacTBopa u 3aTeMm ele 1— 2 kanau. 3atem K pacTsopy npn6asnstoT oT 0.1 4o 0.2 r yri1eKkMcnoro KUCA0ro Hatpus,
npunnMBalT 2 Kanan pacTtBopa KpeMHemMonub4eHOBO KUCAOTbI U B rOpAYMii pacTBOP NO Kanasam npuavealnT
pacTBOp ABYXPOMOBOKWC/IOFO Kanusa A0 nepexofja OKpacku U3 cuHeli B cnabo-3esieHyto (3TO KOIMYecTBO
pacTBopa ABYXPOMOBOKMWC/IOrO KasiMsa B pacyeT He NPUHMMatoT).

Mocne aToro pacTeop oxnaxaalT B NPOTOYHON BoAe, npunusatoT 20 cM3CcepHOI KUCNOTbI, pa3dbaBneHHon
1:1.10 cm3consiHol KACNOoThl, pa36aBnsawT Bogol o 150 cm3, npunmBaT 4 Kanam pacteopa theHUNaHTpaHnIo-
BOW KMCNOTbl M TUTPYIOT PACTBOPOM [BYXPOMOBOKMCOr0 Kanusa 40 NOABNEHUA HencyesallLlero okpawmBaHns
pacTBopa, fo6aBnasa nepes KOHLOM TUTPOBaHUSA elle 4 kanav pactsopa heHnnanTpamnmnoBon KUCNoThbl.

14.6.4 MNpu TUTPOBaHMM PacTBOPOM TpunoHa b kaHanusnpyemomy pactsopy npunmsatwT ot 1.040 1.5 cm3
pacTBopa cynbocanuumnaoBoil KNCNOTbI U N0 Kanasm pa3baBneHHblli amMumak 40 nepexoga KpacHo-(h1noneToBoi
OKpacku pacTBopa B OPaHXeByto, 3aTem npunusatT 10 cm3pacTBopa CONAHOM KMCNOTbI MOMAPHONM KOHLEHTpaLuum
1 monb/am3, HarpeBalT pacTBop A0 TemnepaTypbl oT 60 °C go 70 °C n TUTPYOT pacTBOpPOM TpusaoHa b go
nepexoja oKpacku pacTeopa 13 KpacHoO-h1oneToBOW BXeNTylo.

14.7 O6paboTKka pe3ynbTaToB aHanusa

14.7.1 MaccoByto fon10 xenesa X. %. BbIYUCAAT No hopmyne

x = C/IMO0O (33)
T

rae C — maccoBasi KOHLEeHTpaLuua pacTsopa ABYXPOMOBOKMC/IOrO Kanua unam TpuaoHa b no xenesy, r/cm3;
V — 06beM pacTBopa 4BYXPOMOBOKMCAOIO Kanusa unm TpunoHa b. n3pacxofoBaHHbIi Ha TUTpOBaHue, cM3;
T — Macca HaBeCKu MefHOoro KoHueHTpaTa, I.

14.7.2 3a pe3synbTar aHannsa NnpuHUMaloT cpejHeapudmeTnyeckoe 3HadeHre AByx napanienbHbix onpege-
NEeHN Npu ycnoBun, 4To abCoNTHAA pasHOCTb MeXAy HUMU B YC/TOBMAX NOBTOPAEMOCTH He NpeBbllaeT 3Have-
Huli (Npy foBepuTenbHOW BepoaTHOCTU P = 0.95) npeaena NnoBTOpSieMOCTH . NpUBeAeHHbIX B Tabnuue 19.

Ecnu pacxoxgeHne Mexay pesynbTatamu napasiesibHbiX onpefeneHunii npesblliaeT 3Ha4YeHne npegena
NOBTOPSEMOCTM, BbIMOHAOT NpoLeaypbl, n3noxeHHole B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

14.7.3 PacxoxgeHna Mexay pesynbtaTamu aHanusa, nosyyeHHbIMU B ABYX N1abopaTtopusx, He AOKHbI
npeBbllaTh Npejena BOCNPON3BOANMOCTU. B 3TOM criyyae 3a OKOHYaTE bHbIV pe3y/ibTaT MOXeT ObITb NPUHATO UX
cpegHeapumeTnyeckoe 3HaveHue. MNpu HeBbINOMHEHUN 3TOTO YCAI0BUS MOTYT 6bITb MCMO/Ib30BaHbI NPOLEAYPbI,
n3noxeHHole B FOCT NCO 5725-6.

14.8 KoHTpO/b KayecTBa pe3ynbTaTtoB aHanuM3a
KoHTpo/b KayecTBa pe3ynbLTaToB aHanin3a — no 4.25.
14.9 OcbopmneHne pe3ynbTaTtoB aHanusa

Pe3ynbTatbl aHann3a o(OPMASAIOT B COOTBETCTBUM C 4.23. 3HAUEHUS NOTPELLUHOCTY pe3ybTaToB aHannsa
(x ) npuBegeHsbl B Tabnuue 19.
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15 MeTopa onpeneneHnsa maccoBoi fonu kobanbTa

15.1 O6nacTb NpUMeEHeHNs

B HacTosLlweM pa3gene ycTaHOBNEHO onpejesieHne MaccoBoii fonn kobansTa B guanasoHe ot 0.001 % fo
0.2 % cpoTOMETPUYECKMM METOLOM.

15.2 Tpe6oBaHNA K NOrpeLHOCTN aHanusa

MorpelwHocTb pe3ynbTaToB aHann3a MaccoBoli AoNn KobanbTa, 3HaYeHUs1 npeAeioB NOBTOPSIEMOCTY 1 BOC-
npon3BOAMMOCTUN ANS AOBEPUTENbHOW BEpPOATHOCTM P = 0.95 f0/1KHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEH-
HbIM B Tabnumue 20.

Ta6nuya 20
B npoueHTax

MNpepen
Avana3zoH maccoBoi fonun MorpewHoOCThL pe3ynbTaTt
Ko6anbTa Tos aHanusa 1 A4~ noBTOpPAEMOCTH BOCNPON3BOANMOCTH
Mn - 2) R
Ot 0.0010 go 0.0020 BknOu. 0.0002 0.0002 0.0003
Cs. 0.0020 » 0.0040 » 0.0004 0.0004 0.0006
» 0.0040 » 0.0080 » 0.0007 0.0008 0.0010
» 0.008 » 0.016 » 0.002 0.002 0.003
» 0.016 » 0.030 » 0.003 0.003 0.004
» 0.030 » 0.060 » 0.004 0.004 0.006
» 0.060 » 0.130 » 0.006 0.006 0.008
» 0.130 » 0.200 » 0.008 0.008 0.011

* COOTBETCTBYIOT 3HAYEHWUSAM PACLIMPEHHON HEONpPeAeNneHHOCTH.

15.3 CpejcTBa M3MepeHunii, BcnomoraTe ibHble yCTPOCTBA, MaTepuanbl, pacTBopbl

Mpwn BbINONHEHNM aHanNM3a NPUMEHSAIT cneaylolme cpeacTsa M3MepeHuii, BCromoraTe/ibHble YyCTpoicTBa:

- boTokonopumeTp ntob6Oro TMna:

- CTakaHbl B-1- 250 TXC. B-1-400 TXC no 'OCT 25336;

- Kon6bl MepHble 2-50-2 .2 - 100— 2.2— 500- 2,2— 1000- 2 no NOCT 1770;

- MeH3ypKy 50 no TOCT 1770;

- MMNETKN He HUXe 2-ro Knacca ToyHocTn no FOCT 29169 n TOCT 29227;

- BOPOHKM ANA hunbTpoBaHus nabopatopHblie no FOCT 25336.

Mpwn BbINONHEHNW aHanM3a NPUMEHSIIOT cneaylol e matepuanbl, pacTBopbl:

- BOAy AnctunnumposaHHyto no FOCT 6709;

- KncnoTy as3oTHyto no FOCT 4461. pa3basneHHyto 1:1 (nepes pa3baBneHnemM KACAOTY KUNATAT 4NN yaane-
HWS OKCUAOB a30Ta);

- Kucnoty conaHyto no FOCT 3118. pasz6aBneHHyto 1:1 n 1:99:

- Kucnoty cepHyto no FOCT 4204. pas6asieHHyto 1:99;

- KNCNoTy yKcycHyto no NOCT 61;

- aMMuak BogHblA no FTOCT 3760:

- Kanuit azoTnctokmcnblii no FOCT 4144. pacTBOpbl MaccoBbIX KOHLeHTpauuii 500 n 20 r/am3(nocneaHunii
NOAKUCAEH YKCYCHOI KMCNOTOM);

- Kanuii yrnekucnblit no FOCT 4221. HacbIWEHHbI pacTBop;

- Kanuih a3oTHoKucNbIi no TOCT 4217,

- K0ob6anbT cepHoKUcAbii No FTOCT 4462. ABaXAbl NEePEKPUCTANNIN30BAHHbIN N BbICYLIEHHbI HA BO3AyXe:

- HaTpWUi YKCYCHOKUCAbIN 3-BOAHbIN no FTOCT 199. pacTBOp MaccoBoii KoHUeHTpauun 500 r/gm3;

- HaTpuit hTopucTblii no FOCT 4463:

- HUTPO30-P-conb no (33). pacTBOp MaccoBoOi KoHLeHTpauun 1 r/gm3;

- pacTBOpbI KOGanbTa N3BECTHON KOHLEHTpaLuK;

- 6bymary nHAMKaTOPHYI0 YHMBepcanbHyto no (28);

- bymary counbTpoBasbHyto no FOCT 12026;

- bunbTpbl 06€3301€EHHBbIE MO [16].
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15.4 MeTop aHanusa

MeTog 0cHOBaH Ha 06pa30BaHMmM OKpaLleHHoro coegnHeHnsa kobanbta (1) c HUTPO30-P-conbio. KobanbT ot
MellalLWwmux onpeeneHunto 31eMeHTOB 0TAENAeTCS B BUAE KO6anbTUHUTPUTA.

15.5 MoArotoBka K BbINOMTHEHWIO aHanm3a

15.5.1 inA NnoCTpOeHUs rpafympoBOYHOro rpadhnka roToBAT pacTBOpbl KobanbTa U3BECTHON KOHLEeHTpaLmu.

Mpu NpuroToBaeHUN pacTBopa A MaccoBOl KOHLieHTpauum kobanbTa 0.1 Mr/cm3HaBeCcKy nepekpucTaninso-
BaHHOr0 CEPHOKMNCNOro KobanbTa maccoi 0.4767 rnomelLatoT B cTakaH, NpubasnsaoT BOAY U NepemellnBaioT 40
pacTBOpeHMSA CONN, 3aTeM NepennBatT pacTBop B MEPHYIO KON6y BMecTUMOCTbi0 1000 cM3, fonnBatoT BOAON A0
METKU 1 NepemeLLmnBaloT.

Mpw npuroToBneHnn pacteopa b maccosoil KoHUeHTpauun kobansta 0,01 mr/cm350 cm3pacTeopa A nome-
LakT B MEpHY KoNnby BMmecTumocTbio 500 cm3, 4onnBakT 4,0 METKM CEPHOI KUCNOTOW, pa3dbaBneHHol 1:9 u
nepemeLunBaoT.

15.5.2 NMocTpoeHne rpagynpoBOYHOro rpadpuka

B pag ctakaHoB BMecTuMOCTblo 250 cm3 kaxaplii otéupatwT 0; 10; 20. 30; 40 n 50 cm3 pacTtBopa b.
PacTtBopbl paz6aBnstoT Bogoit o 100 cm3, npubaBnsaoT no 25 cM3 pacTteopa a3oTUCTOKUCIONO Kanus u ganee
aHann3 npofo/mKatoT, Kak ykasaHo B 15.6.3. AnMkBoTy pacTeopa oT6upatoT Bobbeme 10 cm3.

PacTBOpOM CpaBHEHUA CNYXUT PacTBOP, He cofepxalyunii anukeoTbl pacTeopa b kobanbTa. Mo HakAeHHbIM
3HaYeHUsIM ONTUYECKNX NIOTHOCTEN PpacTBOPOB 1 COOTBETCTBYIOLLMM UM COAEPXaHMAM KobanbTa CTPOAT rpagym-
POBOUHbI rpack.

15.6 BbinonHeHne aHanns3a

15.6.1 O6wme TpeboBaHMA KMeToAaM aHanm3a u TpeboBaHna 6€30NacHOCTW NPU BbINOTHEHUN aHAaNN30B —
B COOTBETCTBUU C pa3genamun 4 n .

15.6.2 Macca HaBecxu MeHOro KoHUeHTpaTa n 06beM a/IMKBOThbl pacTsopa B 3aBUCYMOCTU OT COAEPXKaHUA
kob6anbTa ykasaHbl B Tabnuue 21.

Ta6nuuya 21

MaccoBasi fons kobanbta, % Macca HaBecku, O6beM a/IMKBOTbI pacTeopa, cv®
Or 0.001 po 0.005 3 50— 20

B 0.005 » 0.01 3 20- 10

.- 001 . 0.03 2 20- 5

B 0.03 » 0.05 1 10

» 0.05 » 0.1 1 10- 5

B 01 B 0.2 0.5 5

15.6.3 HaBecky MefHOro KOHLeHTpaTa nomeLlialT B cTakaH BMeCTUMOCTbo 250 nnmn 400 cm3, cMeLlinBaoT

C HaBeckoli Topuctoro Hatpus maccoi oT 0.4 go 0.5 r, npunnatoT oT 25 A0 30 cM3 CONAHON KUCNOTbI U
HarpeBarwT BTeveHne oT 1540 20 MUH. 3aTeM K pacTBOpY nopuusiMmu npunmeatT oT 13 40 15 cM3a30THOI Kucno-
Thbl. HarpeBatT pacTBOpP A4,0 NCHE3HOBEHUSA TEMHbIX HaCTUL, ¥ BbINApMBalOT 4,0 NOMYYEHUSA BIAXHbIX CONeN.

BbinapueaHue NOBTOPAIOT elle ABa pa3a, npubasnasa Kaxaplii pa3 no5 cmM3consaHoi Kucnotel. KocTtatky oT
BblMapnBaHusa NpuUAMBaKT 5 cM3CONAHON KUCNOTbl. 40 cM3ropsiveli BoAbl, KUNATAT B TevyeHne oT 13 40 15 MUH.
3aTem oxnaxgalT u punbTPyT pacTBop Yepes hunbTp cpegHelt NNOTHOCTU B CTakaH BMeCTMMOCTbI0 250 cM3
Ocafok Ha chunbTpe npombiBalOT 7— 8 pa3 BOAON, cobupas unbTpaT B TOT Xe cTakaH. K dunbtparty, o6bem
KOTOPOro A0/KeH 6bITb NpuMepHo 100 cm3, Npn6aBaAoT HE60NLLWMMK NOPLUAMU PACTBOP YI/TEKUCIONO Kasmsa A0
nosiBfieHnsa cnaboro NOMyTHEHNS, He ucYe3alLwero NpM CUIbLHOM NepemMellBaHumn, 3ateMm npunusatT 15 cm3
YKCYCHOW KNCNOTbI M NepeMeLlnBaoT 40 NOSHOrO NPOCBET/IEHNA pacTeopa.

K pactBopy npn6asnsaT 25 cM3 pacTBopa a3oTUCTOKUCIOTO Kasina MaccoBoli KoHueHTpauum 500 r/gm3,
TWwaTeNbHO NepemMeLllnBatoT, NpM6aBNAT 5 r a30THOKMUC/IOrO Kausi, CHoBa NepoMeLLnBaloT 1 OCTaBASAT pacTBop
C 0Caikom KobanbTUHUTpUTa Kanua Ha 12 4. 3atem 0caflok 0T UNbTPOBBLIBAKOT HA NIOTHBIN OUNLTP, CoaepKaLLnii
Heb0o/bLoe KONNYeCcTBO (hUIbTPOOYMaXHON Macchl, NPOMbIBAIOT PACTBOPOM a30TUCTOKMNCIOMO Kanusi MaccoBOii
KOHLUeHTpauun 20 r/gm340 NonHOro o6ecuBevYmBaHnsA NPOMbIBHbIX BOA.

OcafioK Ha hunbTpe pacTBopsAoT Bob6beMe oT 20 A0 25 cm3ropsiveli CONsHOM KUCNOThl, pa3baBneHHoi 1:1,
npunusas nopuymamm o6beMom oT4 A0 5 cM3 PacTBop cobupatoT BCTakaH, B KOTOPOM NPOBOANNIOCH OCaXKAEHNE.
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dunbTp NpombiBaldT 5— 6 pa3 ropsiveli CONsHOW KUcNoTol, pa3baBneHHol 1:99. 3atem pacTBop Bbinapu-
BalT [,0 NONyYEHUsI BNaXHbIX COMeil, NpnbaBnsaoT 5 cM3COMSAHON KACNOThI, pa3baBneHHol 1:1, n HarpeBatoT J0
NoJIHOrO pacTBOpPEeHUs coneii. Mocne 3Toro K pacTeopy npuameatoT oT 25 0 30 cM3 BoAbl, OXNax4atoT, nepennea-
10T B MEPHYI0 KON6Y BMecTuMocTbio 100 cmM340n1MBalOT 4,0 METKM BOLONW M NepeMeLlunsatoT.

B 3aBMCMMOCTU OT cofepxaHna KobanbTa B npobe oTbMpalT aIMKBOTY pacTBopa 06beMOM B COOTBETCTBUMN
c Tabnuuein 21. NnepeHoCcAT ee B MEPHYI KONGY BMeCTMMOCTb0 50 cm3, npnbaBnsoT ammuak 4o pH ot 5 go 6 (no
yH/UBepcanbHON UHANKATOPHOW Bymare), npuansatT 5 cm3pacTBopa YKCYCHOKUCIOro HAaTPUS M KUMATAT B Teue-
Hue oT 2 40 3 MUH. 3aTeM KpacTBopy npnbaenaoT 10 cm3pacTBopa HUTPO30-P-conu, KUNATAT B TeyeHne oT 140
2 MWH. noc/ne yero NpunmMealT 5 cM3a30THOW KNCNOTbI, pa3b6aBneHHoi 1:1. CHoBa KUNATAT pacTBOp B TeueHne
1 MVH. OXJlaXgatT, [0/IMBaOT A0 METKU BOLON 1 NepemeLlnBatoT.

OnTrUYecKyto NNOTHOCTL pacTBopa U3MepPsAIoT Ha (PoToOKoopUMETPE NpU AINHE BOJIHbI OT 520 0 540 HM.
MCNO/Mb3YyS KIOBETY TOMILLMHON nornouarLero ceet cnos 50 mm.

B kauecTBe pacTBOpa CpaBHEHNS NPYMEHSAIOT PACTBOP KOHTPO/IbHOTO ONbITa, NPOBEEHHbI Yepes Bce cTa-
ann aHanusa.

Maccy kobanbTa B MUANMIpamMmMax ycTaHaBAMBatoT N0 rpagympoBOYHOMY rpacdmky.

15.7 O6paboTka pe3ynbTaToB aHanusa

15.7.1 MaccoByto font0 ko6anbTa X, %. BbIYMCNAT NO hopmyne

y.. TrYn0o0 (34)
“ 4.1.1000 '
rpe T, — Macca KobanbTa, HaVIﬂ.eHHaﬂ no rpagynpoBovyHomy rpadbMKy, Mr;
T — Macca HaBeCKu MefHOro KoHueHTparta, rI.

V — o6beM MepHOIi Konbbl, cM3:
V, — 06beM annkBoTbl pacTBopa, cmM3.

15.7.2 3a pesynbTart aHanusa MpuHMMAaT cpefHeapumeTnyeckoe 3HauvyeHue 4BYX napanfefnbHblx
onpegeneHnin npu ycnosuu, 4To abcontoTHasA Pa3HOCTb MeXAY HUMMW B YC/IOBUAX NOBTOPAEMOCTU He npe-
BblLLaeT 3HaueHuli (Npu goBepuTenbHOR BeposiTHocT P = 0.95) npegena noBTOPSAEMOCTU I. NPUBELEHHbIX B Tab-
nuue 20.

Ecnu pacxoxgeHvne mexay pesynbTatamu napasnsienbHblX onpefeneHuii npesbiliaeT 3HauYeHne npegena
NOBTOPSAEMOCTU, BbIMOAHAT Npoueaypbl, n3noxeHHolie B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

15.7.3 PacxoxgeHusa mexay pesynbTatamu aHanusa, nofyyeHHbIMW B ABYX nabopaTopusax, He AOMXKHbI
npesbllaTh Npegena BOCNPOM3BOANMOCTU. B 3TOM criyyae 3a OKOHUATE bHbIN pe3ybTaT MOXeT ObiTb NMPUHATO UX
cpegHeapudmeTnyeckoe 3HavyeHve. MNpu HeBLINMOHEHUN 3TOTO YCAI0BUSA MOTYT 6bITb NCMO/Ib30BaHbI NPOLLEAYypbI,
n3noxeHHole B FOCT NCO 5725-6.

15.8 KoHTpoOnb KayecTsa pe3ynbTaTtoB aHanuMsa
KoHTpo/b KayecTBa pe3ynibTaToB aHann3a — no 4.25.
15.9 OcbopmneHne pe3ynbTaTtoB aHanu3sa

Pe3ynbTatbl aHanM3a ohOpMAIOT B COOTBETCTBUM C 4.23. 3HAUYEHUs NOTPELLHOCTU pe3yibTaToB aHannsa
(x A) npusegeHsbl B Tabnuue 20.

16 MeTop onpefeneHnss MaccoBOl AONN HUKeNs

16.1 O6nacTb NpUMEHeHNs

B HacToswem pa3sgesie ycTaHOB/IEHO ONpeAesieHne MaccoBOW f01N HUKONA B Anana3oHe oT 0.001 % go
0.5 % choTOMETPUYECKMM METOLOM.

16.2 Tpe6oBaHMA K NOrPeWHOCTN aHannsa

MorpewHoCcTb pe3ynbTaToB aHann3a MaccoBoli 0N HUKeNs, 3HaYeHnss NnpefenoB NOBTOPAEMOCTM 1 BOC-
Npon3BOAMMOCTU AN OBEPUTENLHON BEpOATHOCTU P = 0,95 f0/1KHbI COOTBETCTBOBATbL 3HAYEHUAM, NPUBEEH-
HbIM B Tabnuue 22.
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o Mpepen
[nanas3oH maccoBoil fonu MorpelwHoCTb pesynbla-
HuKens TOB aHa/m3a + A* NoBTOPSEMOCTH BOCMPOM3BOAMMOCTY
r(n «?2) R
OT 0.0010 po 0,0020 BKAHOY. 0.0002 0.0002 0.0003
Cs. 0.0020 » 0,0040 B 0.0004 0.0004 0.0006
B 0.0040 » 0.0080 » 0.0006 0,0006 0.0008
» 0.0080 » 0,0160 B 0.0008 0.0008 0.0011
B 0.0160 » 0,0320 » 0.0015 0.0015 0.0021
» 0.0320 » 0,0640 a 0.0025 0,0025 0.0035
B 0.064 » 0,120 » 0.005 0,005 0.007
» 0,120 * 0,240 B 0.010 0,010 0.014
a 0.24 a 0,50 » 0.03 0,03 0.04

* COOTBETCTBYIOT 3HAYEHUAM pacumpeHHon HeonpeaesnieHHOCTH.

16.3 CpefcTBa M3MEPEHMii, BcnomoraTe ibHble yCTPOMCTBa, MaTtepuasbl, pacTBOpbI

Mpwn BbINONHEHNM aHaNM3a NPUMEHSAIT cneaylollme cpecTsa M3MepeHuii, BcnomoraTesibHble YyCTpoiCTBa:

- hoTokonopumeTp ntoboro Tuna:

- KON6bl MepHble 2— 100— 2,2— 1000— 2 no FOCT 1770:

- KOonbbl KH-2— 250— 19/26. KH-2— 500-29/32 no NOCT 25336;

-cTakaHbl B-1- 150TXC. B-1- 250TXC, B-1- 400 TXC no NOCT 25336;

- MUNETKM He HMXe 2-ro knacca TouyHocTn no FOCT 29169 n FOCT 29227,

- BOPOHKM AN hunbTpoBaHua nabopaTtopHblie no FOCT 25336:

- BOPOHKY B1-1- 250 XC no NOCT 25336;

- CTeK/a Yacosble.

Mpwn BbINONHEHWUW aHann3a NPUMEHAT cneaylolime matepuasbl, pacTsopbl:

- BO4Y aMctTunnuposaHHyto no FOCT 6709;

- Kucnoty a3oTHyto no FOCT 4461,

- Kucnoty conanyto no FOCT 3118 u pa36asneHHyto 1:1 n pacTBop MONSAPHOW KOoHUeHTpauum 0,1 monb/am3

- KucnoTy cepHyto no FOCT 4204, pazbasneHHyto 1:1 n 1:99;

-aMmMuak BogHbli no FOCT 3760, pa36asnieHHblin 1:1 n 1:50,

- aMMOHMI1 HaAcepHOKMCAbIi no TOCT 20478, pacTBOP MaccoBoii KOHLeHTpauumn 50 r/gm5:

- aMMOHUIA xnopucTblii no FTOCT 3773, pacTBOp MaccoBoit KoHUeHTpauumn 250 r/gm3;

- Bogopoga nepokcug no NOCT 10929;

- TMAPOKCUNaMUH consiHokucnblli no FOCT 5456, pacTBOp MaccoBoli KoOHUeHTpaumun 250 r/gmM3

- aumeTunravokcum no FOCT 5828, pacTBOp MaccoBoli KoHUeHTpauun 10 r/gm3B cnupTe;

- Kannii-HaTpuin BUHHOKUCAbI No TOCT 5845. pacTBOp MaccoBoii KOHUeHTpauumn 200 r/gm3;

- HaTpuAa rMAPoKena (HaTpus rmgpooknck) no FOCT 4328. pacTBop MaccoBoli KoHUeHTpauun 100 r/gm3;

- HATPMIN IMMOHHOKMNCAIA Tpex3aMeLleHHbli no TOCT 22280, pacTBOp MaccoBOW KoHUeHTpauuun 250 r/igm3
OYMLLLEHHBIN OT HUKeNSs;

- HaTpUii cCepHOBATUCTOKUCAbIN (HaTpust THocynbhaT) no FOCT 27068, pacTBOP MacCOBOl KOHLEHTpaLuum
200 r/gm3;

- CMUPT 3TUNOBbLIN PEKTUMKOBAHHbIV TEXHUYECKMA no FTOCT 18300;

- xnopodopm TexHuyecknii no FOCT 20015;

-Hukenb no FOCT 849 mapku H-1y unn HO;

- pacTBOPbl HNUKENA N3BECTHOW KOHLeHTpaLuuu;

- 6ymary nakMycoByio;

- (hunbTpbl 06€330/1eHHbIE MO [16].

16.4 MeTop aHanusa

MeToA OCHOBaH Ha 06pa30BaHNM OKPALIEHHOTO COEAUHEHNS HUKENS C AUMETUNTINOKCUMOM B LLLEe/I0YHOM
cpeje nocne oTAeNeHns Mean TMoCybaToM HaTpus.
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16.5 MoaroToBKa K BbINOJ/IHEHNIO aHanm3a

16.5.1 [Ansi O4UCTKM OT HUKENS pacTBOpa IMMOHHOKMC/IOrO HaTPUA Tpex3aMeLLeHHOro MaccoBOl KOHLeHTpa-
umm 250 r/gmM3200 cm3pacTBOpa NomMeLaoT B Ae/IMTEeNIbHY BOPOHKY, NPUOaBNAOT HECKO/IbKO Kanenb aMMuaka,
5 cm3pacTBopa gumeTtuaranokcuma. 10 cm3xnopodopma naKcTparnpyT B TeyeHne oT 2 40 3 MuH. OKpalueH-
HbIli cnoit xnopocopmMa oTbpachiBaloT, @ IKCTPaKL MO NPOAO/KAIOT [0 TEX NOP. MOKa xJopodopM nepectaHeT
oKpallmBaTbCs.

16.5.2 N5 NOCTPOEHUs rpafyMpoBOYHOr0 rpadmka roToBAT pacTBOPbl HUKENS N3BECTHOW KOHLEHTpaLuK.

Mpw npurotoBneHnn pactsopa A MaccoBOl KOHUEHTpauun Hukens 0.1 mr/cm3 HaBecKy HUKens Maccoii
0,1000 r nomeLalT B KOHUYECKYI KONIBY BMeCTUMOCTbI0 250 cm3, npnbaBnstoT 10 cm3 pa3baBneHHol a30THOM
KUCNOTbl U HArpeBatoT 40 NOMHOro pacTBopeHus Hukens. KoxnaxaeHHomMy pacTBopy npu6asnsioT 10 cm3cepHoit
KWUCNOTbI, pa3baBneHHol 1:1. n HarpeBatoT 4,0 BblAeNEHUS NapOoB CEPHOI KNCNOTbI B TeYeHne oT 5 40 6 MUH. 3aTeM
KONG6Y C COAepXUMbIM OXNaxaatlT, CTEHKN KONObl 06MbIBalOT 06bEMOM OT 540 7 cM3BOAbl M CHOBa HarpeearT
cofepXxnmMoe Kosnbbl 4,0 BblAe/IeHNa NapoB cepHoii kucnoTbl. KocTaTky npu6aBnstoT 100 cM3BoAbl M HarpeBaT
[0 MOJIHOTO PacTBOPEHMUA cOoMeil, 3aTeM pacTBOp OX/NaxAalT, NepennmBalT B MEpPHY K016y BMeCTUMOCTbIO
1000 cm3,401MBaOT BOAOW 40 METKM M MepemMeLlnBatoT.

Mpwn npurotoBneHun pacteopa b maccoBoil KoHueHTpauun Hukens 0,01 mr/cm310,0 cm3pacTeBopa A nome-
LWaKT B MEPHYH KONGY BMecTUMocTbio 100 cM3, 40MBAKOT 4,0 METKU CEPHOI KUCNOTOM, padbaBneHHon 1:99, n
nepemeLunBaoT.

16.5.3 NMocTpoeHne rpagynpoBOYHOTO rpamka

B pAg MmepHbIXx Konb BMmecTumocTbio 100 cm3 kaxaasa oTéupatoT 0; 1,0:3,0; 5,0; 7,0 n 10.0 cm3pacTBopa b.
PacTBOpbl pa36aBnsatoT Bogon Ao 50 cm3, npuansatoT no 15 cm3pacTBopa CoNAHOM KACNOTbl MONAPHOM KOHLEHT-
pauum 0,1 monb/am3.no 5 cm3pacTBopa BUHHOKMCAOTO Kanusa-Hatpusa, no 10 cm3pacTBopa rugpokcuga Hatpus u
Janee npoAos/mkKalT, Kak ykasaHo B 16.6.3.

PacTBOpOM CpaBHEHUSA CNYXUT pacTBOp, He cofepXalluii anmkBoTbl pacTeopa b Hukens.

Mo HailgeHHbIM 3HAYEHNAM ONTUYECKMX NIOTHOCTEW PACTBOPOB U COOTBETCTBYIOLLMM UM COAEPXAHUAM
HUKENS CTPOAT rpafynpoBOYHbINA rpadink.

16.6 BbinonHeHne aHanusa

16.6.1 O6wue TpeboBaHUs KMeTOAaM aHann3a v TpeboBaHNa 6e30MacHOCTU NPY BbINMO/THEHUN aHaIN30B —
B COOTBETCTBUU C pa3genamn 4 n b.

16.6.2 Macca HaBeCKn MeJHOTO KOHLeHTpaTa, BMECTVMOCTb MepHOIi Kobbl 1 06 beM aIMKBOTLI pacTeopa B
3aBMCUMOCTM OT MacCoBOW 401 HUKENS YKa3aHbl B Tabnuue 23.

Ta6nuya 23

BMecTUMOCTL MepHOW

Maccosas fgonsa Hukena % Macca Haoecku, r O6bemM anukBoThL pacTBopa, cm1
Kon6bl, cm3
OT 0.001 po 0,005 2 _ Mcnonb3yetca Becb hunbTpart
a 0.005 » 0,05 1 100 50— 10
» 0.05 a 0.2 0.5 100 10
a 0.2 a 0.5 0.25 100 10- 5
16.6.3 HaBecky MeiHOro KOHLeHTparTa nomeLLaloT B CTakaH BMeCcTUMocTbio 250 cm3, cmauunsaloT

npn6aensAT oT 25 0 40 cM3CONSIHON KNCNOTbI U HarpeBatoT B TeyeHne 15 mMum. 3aTeM B cTakaH NnpnbaBnsoT
15 cm3a30THOI KUCNOTbI, HAKPbLIBAIOT €70 YACOBbIM CTEK/IOM U HAarpeBaloT f,0 MpeKpaLleHuns BblgeNeHns OKCUa0B
asoTa. [locne aT0ro cTekno 06MbIBalOT Haf CTakaHOM BOZOIA, K pacTBopy npn6aBasatoT 15 cM3cepHOoli KUCNOThI,
pa36aBfieHHoi 1:1, BbinapusaloT pacTBOp 40 NOSABNEHUSA NAPOB CEPHOW KNCIOTbI ¥ MPOAO/KAT HarpesaThb elle B
TeyeHue 10 MuH. CTakaH C COAepPXMMbIM OXNaXAalT, CTEHKN cTakaHa 06MbIBalOT 06beMom oT 7 o 10 cm3BoAb!
M elle pa3 HarpeBsalT [0 BblAe/IeHNs NapoB CEPHOW KUCOTbI.

OcTaTtok oxnaxgatloT, npnbasnatoT 100 cm3BOAbl M HarpeBalT COAEPXUMOe CTakaHa A0 KUNeHus.

PactBop hbTPYIOT Yepe3 NAOTHbIA PUNbTP B KOHNYECKYIO KOGy BMECTUMOCTbI0 500 cM3.

DunbTP € 0OCTATKOM NpoMbIBatoT 8— 10 pa3 cepHoOlt KUCNOTOW, pa3baBfieHHON 1:99. dunbTpart HarpesatoT 40
Kkunexus, npubéasnaoT oT 1580 20 cM3pacTBopa CEpHOBATUCTOKUCIONO HATPUA U KUNATAT 4,0 NOHON Koarynauuu
ocafka. [Mpo3payHblii pacTBOp Haj 0CTaTKOM NPOBEPSIOT Ha NOMHOTY OCaXAEHWA Mean. [N 3Toro 06asAs0T OT
1802 cm3pacTBOpa CepHOBATUCTOKUCOrO HaTpus. OTCYTCTBME YEPHOro ocajka cynbuga meamn nokasoisaet
NOJIHOTY OCaXAeHuns.
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PacTtBop 0T(hnAbTPOBLIBAIOT Yepes HENJIOTHbIN UNbLTP B CTakaH BMecTMMocTbto 250 nnmn 400 cm3. Ocagok
Ha (huNbTPe NpoOMbIBaOT 5— 6 pa3 cepHOli KUCNOTOW, pasdbaBneHHoi 1:99. dunbTpaTt HarpesawT, NpubaBnaT
20 cm3nepokcuga BofopoAa 1M NpoAosKalT HarpeBaTb A0 BblAENEHUS NapoB CEPHOU KMCNOTbI. MoNyYeHHbI
ocTaToK oxniaxaalT, npnubasnatoT 10 cm1consaHol KucnoTsl, pa3baBneHHon 1:1,20 cM3BoAbl 1 KUNATAT. 3aTemM
pacTBOp OX/1laXatloT, MepenvBatT B MepHy0 konby BMecTuMocTbio 100 cm3, f0/1MBalOT BOLON f0 METKM 1 nepe-
MeLnBatoT.

ANNKBOTY pacTBopa, yKkasaHHyto B Tabnuue 23, NnepeHoCcAT B CTakaH BMeCTUMOCTbio 150 cm3, npuanBatoT oT
1p0 3 cm3pacTBopa COMTAHOKMC/IONO rTMapoKcuiammnda, ot 1580 20 cm3 pactsopa X/I0puCcToro ammoHunsa. 15 cm3
pacTBopa IMMOHHOKMCNOro HaTpus n pasbasnsawoT o 100 cm3 B pacTBop NoMeLLaloT KyCOYeK TakMycoBOl by-
MaXKn 1 npubasAsaloT NO Kannam Npu nepeMellBaHuy aMMnak, pasbasneHHblii 1:1. o cnabowenoyHol peak-
Lumun. 3aTem pacTBOp nNepennBalT B 4eINTETbHY0 BOPOHKY BMeCcTUMOocCTbio 250 cm3, go6aBnswoT 1 cm3gumeTun-
rIMOKCMMaA. NepeMeLlBalOT U TPUXAbl SKCTParnpyroT AUMETUNTIMOKCUMAT HUKEeNs X10pothopMomMm, NpubaBnsas
nepsblii pa3 5 cm3,3aTem 3 12 cMm33KcTpareHTa.

CofepXrMoe BOPOHKM Kax bl pa3 BCTPSAXMUBAIOT B Te4eHne oT 140 2 MVH v NoCc/ie Pacc/loeHNs XUAKocTe
XN10POPOPMHbINA CNOI cNMBaKT B APYTYI0 AeNNTENIbHYI0 BOPOHKY.

K coegnHeHHbIM XNOpOohOpPMHbIM 3KCTpakTam npubasnsaT no 10 cm3ammuaka, pazbabneHHoro 1:50.
BCTPSIXMBAIOT, NepeMeLlVBaloT, 4al0T OTCTOSATLCA, 3aTEM C/IMBAIOT XIOPOOPMHbIVi CNOI B TPeTbIo AeNNTENbHYH0
BOPOHKY, @ BOAHbI/i pacTBOp BCTPAXMBAIOT C 2 CM3 xJlopodhopMa, KOTOPbI 3aTemM MPUCOeUNHAIOT K IKCTPaKTY.
Mocne 3Toro ABaxAbl PeE3KCTParnpyloT HWKENb PacTBOPOM COMSAHOW KUCAOTbl MOMAPHONM KOHLUEeHTpauuu
0.1 monb/gM3, npnbaBnas KIKCcTpakTy 10 15 cM3KUCNOTLI M BCTPSIXMBAsS BOPOHKY B TeyeHune 1 MuH.

XnopodopMHbIii €0 0T6packiBaloT, a 06beANHEHHbIE CONAHOKNCIbIe pacTBOPbI (PE3IKCTPAKTbI) MEPEHOCAT
B MepHyl Konby BMecTumocTbio 100 cm3 K pacTtBopy npub6aBnsioT 5 cm3 pacTtBopa BWUHHOKWUCAOTO
kanua-Hatpua, 10 cm3 pacTtBopa rugpokcmaa Hatpus, 10 cm3pacTtBopa HagCepPHOKUCNOro aMMOHMA 1 2 cm3 pa-
cTBOpa AUMeTUNrnNnokKcmmMma (nocne fobassieHns Kax/Aoro peaktsa pacTeop nepemelunsaloT). 3aTtemM pacTsop
[ONvBalT BOAOW A0 METKM, NepeMeLllnBalT 1 yepes 25 MUH M3MepsaoT ONTUYeCcXy NAOTHOCTbL pacTBopa Ha
choToKoNOpMMETPE NpU ASIMHE BOMHBLI OT 520 f,0 540 HM. MCNONb3YyS KIOBETY TOMLWMHON NOrA0LW AL ero ceeT cos
20 Mm.

PacTBOpOM CpaBHEHWS CNYXUT PacTBOP KOHTPO/ILHOIO ONbITa, NPOBEAEHHbI Yepe3 BCe CTaAuN aHanmnsa.

Maccy HUKens B MunaMrpaMmax yctaHasAnBaT Mo rpafympoBOYHOMY rpadouky.

16.7 O6paboTka pe3ynbTatoBaHanm3a

16.7.1 MaccoByto font Hukens X. %, BbIYNCAAT No hopmyne

y_ m, V 100 (35)
~ L4-1-1000
rnpe T, — Macca Hukensa, HaVI,ﬂ,eHHaH norpagynpoBovyHomy Fpa(*)I/IKy, M,
T — MaccCa HaBeCKW MefHOro KoHueHTparta, rI.

V — o6bem MepHOli Konbbl, CM3:
V, — o06beM anukBOTbl pacTBopa, cm3

16.7.2 3a pe3ynbTaT aHanu3a npuHumatoT cpegHeapudmeTnyeckoe 3Ha4eHe AByX napaniesnbHblix onpeje-
JIEHU MpU YCNOBKW, YTO ab6CONIOTHASA pa3HOCTb MeXAy HAMU B YC/TOBUSIX NOBTOPSEMOCTU He NpeBbiwaeT 3Have-
HWiA (Npn goBepuTenbHOI BepoaTHOCTU P = 0.95) npegena noBTOpsAeMOCTU I, NPUBEAEHHbIX B Tabnuue 22.

Ecnun pacxoxgeHue mexay pesynbtataMu napanfiefnbHbix onpeaeneHunii npesblllaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTU, BbIMOMHAOT Npoueaypbl, n3noxeHHoie B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

16.7.3 PacxoxfeHua Mexagy pesynbtaTtamu aHanu3sa, nojyyeHHbIMu B BYX 1abopaTtopusix, He AO/DKHbI
npesblllaTh Npegena BOCNPON3BOANMOCTU. B 3TOM criyyae 3a OKOHYaTe IbHbI pe3y/ibTaT MOXeT 6biTb NPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHune. Mpu HeBbINOMHEHNUM 3TOTO YCN0BUA MOTYT BbITb MCNO/Ib30BaHbI NpoLeaypbl,
n3noxeHHole B FOCT NCO 5725-6.

16.8 KOoHTpo/b KayecTBa pe3y/nbTaToB aHanusa
KoHTponb KauecTBa pe3ynbTaToB aHanmsa — no 4.25.
16.9 OcbopmneHne pe3ynbTaTtoB aHanunsa

Pe3ynbTathbl aHanM3a oOPM/SOT B COOTBETCTBUM C 4.23, 3HAYEHMWS NOTPELLHOCTU pe3ybTaToB aHanns3a
(+ ) npuBegeHbl B Tabnuue 22.
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17 ATOMHO-abCOpPOLUMOHHBLIN MeTon onpefefieHUss MaccoBOW A0NU Xenesa,

KobanbTa, HUKenNs

17.1 O6nacTb NPUMeEHeHNs

B HacTosiLem pa3jesne ycTaHOB/IEHO onpefesieHne MaccoBOW fonn xenesa (B gunanasoHe oT 1 % ao 10 %).
kobanbTa (B AnanasoHe ot 0.005 % g0 0.2 %). Hukens (B ananasoHe ot 0,005 % 0 0.5 %) aToMHO-a6CcoOPOLMNOH-

HbIM MEeTOLO0M.

17.2 Tpe6oBaHNA K NOrpeLwHOCTN aHanusa

MorpewHoCTb pe3ybTaTtos aHannu3a MaccoBOi A0/M Xenesa, KobanbTa, HUKeNs, 3Ha4yeHus Npeaenos no-
BTOPSEMOCTU ¥ BOCMPON3BOANMOCTU 15 [LOBEPUTENbHOW BepoATHOCTM P = 0.95 10/1XHblI COOTBETCTBOBATL 3Ha-

YEeHUAM. NpMBEAEHHbIM B Tabnuue 24.

Ta6nuuya 24

Onpege- [lnanasoH MaccoBoii fonm
NAEMbIN anemeHTa
anemeHT

Or 1.00 pgo 2,00 BK/OU.
Xeneso Ce. 2.00 B 3.00 B
» 3.00 B 500 B
500 B 10.00 B

OT 0.0050 go 0.0200 BKAtOY.

Ko6anet Ce. 0.020 B 0.050 B
» 0.050 B 0.200 B

OT 0.0050 go 0.0200 BKAtOY.

Ce. 0.020 B 0,050 B

Hukenb 0.050 B 0.150 B
» 0.15 B 0.30 B
B 0.30 » 0.50 B

* COOTBETCTBYIT 3HAYEHUAM pacmmpeHHof/’l HeonpenesneHHOCTn.

MorpelHocTb
pesynbTaToB aHann3a

£ o

0.11
0.16
0,21
0.28

0,0010
0,004
0,010

0,0010
0,003
0,010
0.02
0.04

noBTOpsAemMocCTun

r(n *2)

0.13
0.20
0.26
0.33

0.0010
0.004
0.010

0.0010
0.003
0.010
0.02
0.03

B npoueHTax

Mpegen

BOCMPON3BO
anmoctn R

0.15
0.22
0.30
0.40

0.0014
0.005
0.014

0.0014
0.004
0.014
0.03
0.05

17.3 CpeacTtBa U3MepeHuii, BcnomMoraTe ibHble yCTpoiicTBa, MaTepuasnsl, pacTBopsl

Mpu BbINO/THEHNUY @aHaNn3a NPUMEHSIOT criefyL e cpeacTea I/I3MepeHVIVI, BCnomorartesibHble yCTpOVICTBaZ
- cnekTpooTomMeTp aTOMHO-abCoOpOUMOHHBIV C N1aMEHHbIM aTOMW3aTOPOM N UCTOYHUKAMUN U3NYYEHUS HA

Xeneso, Ko6asnbT, HUKESb;

- neyYb MydhenbHYy C TEpMOpPErynaTopoM, obecneumBarlLyo TemnepaTtypy Harpesa 4o 1000 °C;

- KOMMpeccop BO3AYLUHbINA;

- KONG6bl MepHble 2— 100— 2.2— 200- 2,2— 250- 2.2— 1000- 2no FOCT 1770;

- cTakaHbl H-2— 250 TXC. B-2-400 TXC no'OCT 25336;
- IMNETKN He HMXe 2-To Knacca TouHocTu no FOCT 29169 n TOCT 29227,

- BOPOHKU ANns chunbTpoBaHus nabopatopHblie no FTOCT 25336:

- yawku (TUrnm) CTeKNoyrnepogHole;
-Turnn nnatuHosble No FOCT 6563.

Mpu BbINO/THEHNY aHanM3a NPUMEHSAIOT cnefytolime maTepuasnsl, pacTBoOpbI:
- BO34yX, CXaTblil nog gasneHnem ot 2-10540 6-105 Na:

-auetuneH no NOCT 5457,
- nponaH-6yTaH no FOCT 20448;

- Kucnoty consiHyto nolfOCT 3118 n pas6asneHHyto 1:1.1:100,5:100:
- KMCNoTy a3oTHyto no FOCT 4461 n pa36aBneHHyto 1:1;
- Kucnoty ptopuctoBogopogHyto no FOCT 10484,
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- KNCNOTY Nepx/siopHyto no [19];

-aMMOoHM hTopucTbili no FOCT 4518;

-xenesono NOCT 9849;

- KobanbT no FOCT 123;

- HUKenb no FOCT 849;

- Boga guctunnuposaHHas no FOCT 6709:

- CMecCb ANA CNAaBNeHNs: HaTPUn yrnekncnbli n HaTpuii TeTpabopHOKNCAbINA, NPOKaNeHHbI, CMeLlaHHble B
COOTHOLWEHUN 2:1;

- HaTpuit TeTpabopHokucnblli 10-BoaHbI No FTOCT 4199. 06€3BOXEHHbIN Criefyow M 06pa3omM: Kpuctaniu-
Yyeckuii TeTpaboOPHOKUCbI HATPUIA HarpeBatoT NOCTENeHHO A0 TemnepaTypbl oT 350 °C £0400 °C v npokanusatoT
npv ykasaHHol TemnepaType BTeyeHne o1 180 1.5 y;

- HaTpuii yrneknucnolin 6e3sogHblii no FTOCT 83;

- pacTBOpbI Xene3a U3BECTHOM KOHLeHTpaLmu:

- rpaflyupoBOYHble pacTBOpPbI Xenesa;

- pacTBOpbI KO6anbTa N3BECTHOW KOHLeHTpauum;

- rpafyvnpoBOYHbIe pacTBOPbI KObanbTa;

- pacTBOPb! HNUKENA N3BECTHOW KOHLeHTpaLmu.

- rpagyvpoBOYHbIE PACTBOPbI HUKENS:

- ouNbTPbI 06€330/1eHHbIE MO [16].

17.4 MeTop aHanunsa

MeTog 0CHOBaH Ha aToMM3aL MM pacTBOPOB B NaMeHu BO3ayxX-aueTuneH nav Bo3gyx-nponaH-6ytaH n nsme-
peHUN aToMHo abcopbunm xenesa Npu ANMHE BOMHbI 248.3 HM. Ko6anbTa Npu ANNHE BOMHbI 240,7 HM. HUKeNS
npv AnuvHe BosHbl 232,0 HM. MepeBeAeHne Npobbl B pacTBOP OCYLLECTBAAIT KNCNOTHON 06paboTKoi HaBecku
MaTepuana c fjonnaBfeHneM HepacTBOPUMOro ocTaTka B criydae Heo6xo4uMocCTu.

17.5 NMoarotoBka K BbINO/IHEHUIO aHanu3a

17.5.1 inA nocTpoeHuns rpagynpoBOYHOro rpaduka rotoBAT pacTBOPbI Xefle3a M3BECTHOM KOHLeHTpauum.

Mpw npuroToBneHMN pacTBopa A MaccoBoli KOHLeHTpauumn xenesa 1 mr/cm3HaBecKy xesne3a maccoii 1.0000 r
pacTBopAtoT B 50 cM3a30THOW KMCNOTbI, pa3baBneHHoli 1:1, npu HarpeesaHun fo Temnepatypbl oT 40 °C go 60 °C.
PacTBOp BbinapuBalT 4,0 BAaxHbIX conein. Conu pactsopsaoT B 100 cM3T0NAMONR KNCNOTbI, pa3dbaBneHHol 1:1,
npu HarpesaHuu. locne oxnaxpeHusa pacTBOp NepenuBaldT B MepHYH Konby BMecTumocTbio 1000 cm3,
[0NIMBAIOT [0 METKM BOAOI 1 NepeMelLmnBaioT.

Mpu npurotoBneHnn pacteopa b maccoBoii koHueHTpauuu xenesa 0.1 mr/cm310,0 cm3pacTBopa A nome-
LWatT B MEPHYIO KONGY BMeCcTUMOCTbio 100 cM3, 4ONMBAKOT 4,0 METKM CONAHON KMCNOTON, pa36baBneHHol 5:100. n
nepemeLunBatoT.

17.5.2 lna nocTpoeHns rpafympoBOYHOro rpachuka roToBAT pacTBOpbl KobanbTa N3BECTHON KOHLEeHTpaLmu.

Mpu NnpuroToBneHun pacteopa A MaccoBOil KOHLeHTpaLuu kobanbTa 1 Mr/cM3HaBecKy KobanbTa maccoli
0.1000 r pacTBOpAKT B 06beMe 0T 5 A0 10 cM3a30THOW KMCNOTLI NpW HarpeeaHuu 4o Temnepatypsl oT 40 °C go
60 °C. PacTBOp BbiMapusaloT 4,0 BAaXHbIX coneit. Conn pactBopsloT B 10 cM3CONAHOWR KNCNOTbI, pa3baBneHHo
1:1. npu HarpeBaHuu. MNocne oxnaxaeHns pacTeop nepennsatT B MEPHYI0 k0N16y BMecTuMocTbio 100 cm3, fonu-
BalT BOAOWN A0 METKU, NepeMeLLnBatoT.

Mpw npuroToBneHnn pacteopa b maccoBoit koHUeHTpauun kobanbTta 0,1 mr/cm3 10,0 cm3pacTBopa A nome-
LWatT B MEPHYIO KONGY BMeCTUMOCTbio 100 cM3, 40N1MBAIOT 4,0 METKM CONSHOW KUCNOTON, pa36aBneHHoi 5:100.
nepemeLunBsaoT.

17.5.3 AnA NOCTPOEHUS rPagyMpoBOYHOrO rpacdhnka roToBAT PacTBOPbl HUKENA U3BECTHOM KOHLEeHTpaLmu.

Mpn NpuroToB/ieHNM pacTeopa A MaccoBoli KOHLEeHTpaLun Hukens 1 Mmr/cmM3HaBecky Hukens maccoii 0.1000 r
pacTBopsOT Bob6beme oT 540 10 cM3a30THOWM KMCNOTbI NPU HarpeBaHun Ao Temnepatypbl oT 40 °C go 60 °C.
PacTtBop BbinapmBaloT 40 BNnaxHbIX coneir. Conv pactBopstoT B 10 cmM3consaHol KucnoTsl, pasdbasneHHol 1:1, npu
HarpesaHuu. Mocne oxnaxaeHns pacTsop nepennsatT B MEPHYIO KONGY BMeCTUMOCTb0 100 cm3, fonmBsaloT Ao
MeTKMN BOAON 1 MepeMeLunBaloT.
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Mpu npurotoBneHun pactBopa b maccoBoil KoHueHTpauun Hukensa 0.1 mr/cm3 10 cm3 pacTBopa A
nomelLalT B MEPHYI KOGy BMecTMMocCTbio 100 cm3 fonuBatloT 40 METKU COMIHON KUCNOTOM, pa3baBneHHo
1:100, n nepemelunBaoT.

17.5.4 Mpu npurotoBaeHnn hoHoBoro pactsopa N? 1 HaBecKy cmecu Ans cnaasneHus maccoit 20 r nome-
WalT B CTakaH BMeCcTUMOCTb0 400 cm3, pacTBopsatoT B 100 cm3B0oAbl. OCTOPOXHO NPUANBAIOT PacTBOP CONSAHONM
KUCNoTbl, pa3baBneHHon 1:1, 4o npekpalw,eHns BcneHnBaHua n 100 cm3B n3bbITOK. PacTBOp KMNATAT 40 ygane-
HUA YTNEKNCNoro rasa, oxaaxgarnT, onnsaT 40 1 AM3BOAOW U NepeMeLlnBatoT.

17.5.5 Mpu npurotoBneHnn (QOHOBOIO pacTBOpa Xesie3a HaBecky xese3a maccoli 10 rnomelLarT B CTakaH
BMecTUMOCTbI0 400 cm3, npunmealoT 50 cM3CONAHON KUCNOTbI, pa3baBsieHHol 1:1, n pacTBOPSOT Npu Harpesa-
HUn go Temnepartypbl oT 40 °C go 60 CC. [locne NOIHOro pacTBOpPeHUss MeTasnia NPpUANBaLOT Mo KansasaMm a3oTHYH
KWUCMOTY [10 NpeKpaLleHnsa BCneHnBaHusa pacTsopa 1 NosIHOro OKUC/IEHUA Xene3a. PacTBop BbinapueatoT [,0 BIaXHbIX
conei. Conu pacteopsitoT B 100 cM3CcoNAHON KMCIOTbI, padbaBneHHoi 1:1. npu HarpeBaHuun. Nocne oxnaxaeHns
pacTBop gonusalwT Ao 1 AmM3BOAON M NepeMeLLnBaloT.

1 cm3coHoBOro pacteopa cogepxut 0.01 r/lcm3xxenesa.

17.5.6 NMocTpoeHne rpafymnpoBOYHbIX rpatuKos

17.5.6.1 MocTpoeHune rpagynpoBOYHOro rpadmka gnsa onpefeneHus xenesa

a) lna nocTpoeHuns rpagympoBOYHOro rpaduka Npyu KUCNOTHOM pasoXeHuy Npobbl FOTOBAT CEPUIO rpagyu-
POBOYHbIX PACTBOPOB. [1/19 3TOr0 B MEPHbIE KON6bl BMECTUMOCTbIO 100 cM3Kakaas NoMeLaloT aIMKBOTbI pacTBo-
poB A 1 B xenesa cornacHo taénuue 25. 4ONNBAKOT 4,0 METKN CONAHOW KMCNOTOl, pa3basneHHoli 5:100. n nepeme-
LuMBaoT.

6) N NOCTPOEHMA rpagyMpoBOYHOro rpaduka npy pasnoxeHun Npobbl ¢ gonnaBneHneM HepacTBOPUMOro
ocTaTka cepuio rpajympoBOYHbIX PACTBOPOB rOTOBAT, KaK yka3aHo B a), HO ;0 MeTKN f0BOAAT (POHOBbLIM pPacTBoO-
pom Ne 1.

17.5.6.2 NocTpoeHne rpagyvpoBOYHOro rpaduka Ansa onpegesneHna kobanbta u (Mnu) Hukens. (Jonyc-
KaeTcs 06beANHATL rPagyMpoBOYHbie pacTBOpPLI AN onpefeneHns kobanbTa n HIKens.)

a) lna nocTpoeHns rpagympoBOYHOro rpadnka Npyu KUCN0THOM pasoXeHuy Npobbl FOTOBAT CEPUIO rpagyu-
POBOYHbIX PACTBOPOB. [1/19 3TOr0 B MEPHbIe KON6bl BMECTUMOCTbIO 100 cM3kaxkaas noMeLlaloT annukBoTbl pacTBo-
poB B Ko6anbTa 1 (MNKN) HUKeNsa cornacHo Tabnuue 26. 4ONMBAIOT 4,0 METKU COMISIHOW KUCNOTOM, pa3baBneHHo
5:100. n nepemelumBaoT.

6) [N NOCTPOEHMA rpagyMpoBOYHOro rpaduka npy pasnoxeHnn Npobbl ¢ 4onnasaeHneM HepacTBOPUMOro
ocTaTka Cepuio rpafyMpoBOYHbIX PACTBOPOB rOTOBAT, KaK YKa3aHo B a), HO 4,0 MeTKN A0BOAAT (POHOBbLIM pacTBo-
pom Ne 1.

Tabnuuya 25

AnnkBoTa pactBopa enesa, cm3 0
P P KoHueHTpaums xenesa. Maccosas fons xenesa. %

PacTtBop b PacTsop A Mr/cm3 (V» 100 cm3) (macca Hasecku 0.1 i B 200 cm1

Cbl * 0.1 mr/cm3 C,a» 1 mr/cm3 pacTeopa)

0 0 0

2.0 - 0.002 0.04

5.0 - 0.005 1.0

10.0 - 0.010 2.0

- 2.0 0.020 4.0

- 3.0 0.030 6.0

- 4.0 0.040 8.0

- 5.0 0.050 10,0
MpunmeuaHnue - KoHUEHTPaUWN rPajlyMpOBOYHbIX PACTBOPOB Xefe3a HOCAT peKkoMeHAaTeNbHbIi

XapakTep M 3aBUCAT OT XapaKTepucTUK UCMONb3yeMOoro aToMHo-a6cop6bLMOHHOro npuéopa, NHTepeana onpegense-
MbIX KOHUEHTpaumii. ns NOCTPOeHUs rpajynpoBOYHOro rpaduka 4OnycKaeTcs CNONb30BaTh 3— 7 rpajynpoBOYHbIX

pacTBopoB, HO He MeHee 3.
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Ta6nuuya 26

MaccoBas gonsi kobanbta u (1nm)

ANVKBOTa pacTBOpa Kobanbta KoHLeHTpauus KobasbTa
n (unn) Hukenst cu3 (C,,, « 0.1 Mr/cm3) W (Mn) Hukens,, mcm™ (V 3 100 cm3) Hukens. % (macca Haseckn 0.5 T B
100 cm3 pacTBopa)
0 0 0
0,5 0.0005 0.01
1.0 0.001 0.02
2.0 0.002 0.04
5,0 0.005 0,10
10.0 0.010 0.2
15.0 0.015 0.3
20.0 0.020 0.4
25,0 0.025 0.5
MpumeuaHue — KOHUEHTPALMM FPAAYNPOBOYHBIX PACTBOPOB KOGAbTa U HUKENS HOCAT peKOMeHAaTenb-

HbI/i XapakTep W 3aBUCAT OT XapaKTepPUCTUK UCMO/b3yeMOro aToMH0-a6cop6LyNOHHOro npuéopa, uHTepBana onpege-
NAeMbIX KOHLUEHTpaynii. s NoCTpoeHns rpajympoBOYHOro rpaduka AonyckaeTcs Wcnonb3oBaTb 3— 7 rpajynpoBoy-
HbIX PacTBOPOB, HO He MeHee 3.

B) Ana nocTpoeHus rpajyupoBOYHOro rpadmka Npu aHanuse npob c BbICOKMM COAepXKaHuem xenesa
(cBbiwe 0.1 rxenesa B HaBecke, T. e. cBbiWwe 10 % xenesa A1 HaBeckn maccoit 1 1 ncebiwe 20 % xenesa Ans
HaBecku Maccoii 0.5 r) B pacTBOpbI A1 MOCTPOEHMSA rPafynpoBOYHOro rpadmnka Ao06aBasatoT (QOHOBLI pacTBop
xenesa.

Cepuio rpafyvpoBOYHbIX PACTBOPOB rOTOBAT CeAyoLWw M 06pa3oM, B MepHble Konbbl BMeCcTUMOCTbio 100 cm3
Kaxjas nomewialT anKBOTbl pacTBopoB b kobanbTta u (Mn1n) HUKeNsa cornacHo tabnuue 3. npunusatT 10 cm3
(hoHOBOro pacTBOpa Xenesa, AONBAKT 40 METKN CONSHOW KNCNOTON, pasdbasneHHol 5:100. unm oHoBbIM
pacTBopom (B 3aBMCMMOCTU OT cnocoba pasnoxXeHnsa)  nepeMeLlvBatoT.

17.5.6.3 AN NoCTPpOeHUs rpagyvpoBOYHOrO rpadinka rpafgympoBOYHbIe PacTBOPbLI PACNbINAIT B BO3AYLLHO-
aleTUeHOBOM MaMeHn U PerucTpupyloT noraoweHne nNpu AsvMHax BOJH Xxenesa — 248,3 HM, KobanbTa —

240.7 HMm, HUKena — 232.0 HM.

JlonyckaeTcs ucnonb30Bath 418 atoMu3auum Nnpobbl naams NponaH-6ytaH-sBo3ayx, eCv 3HaYeHunsa npeje-
710B NOBTOPSIEMOCTY U BOCMPOU3BOANMOCTU AN151 4OBEPUTE/NbHOI BeposATHOCTU P = 0.95 cooTBeTCTBYIOT NpuBe-
OEHHbIM B Tabnuue 24.

Mo ocu abcumnce oTKNablBaloT MacCOBYH KOHLEHTPaLMIO onpeensieMoro KOMNoHeHTa B rpafyupoBOYHbIX
pacTBopax B MuAaMrpaMmax Ha CaHTUMeTp Kyb6uueckuii, No ocu OpAMHAT— COOTBETCTBYWOLME 3HAYEHUSA
abcopbuunm pacteopa.

17.6 Bblno/iIHEHWe aHanusa

17.6.1 O6wme Tpe6oBaHNA KMeToAaM aHanm3a u Tpe6oBaHns 6e30MacHOCTY NPU BbINOIHEHUN aHANN30B —

B COOTBETCTBUMU C pasgenamun 4 n 5.
17.6.2 Macca HaBeCKu MOAHOr0 KOHLeHTpaTa, BMECTUMOCTb MEPHOI KONGbI B 3aBUCUMMOCTM OT MacCOBbIX
poneixenesa, kobanbTa, HUKeNA NpueeAeHbl B Tabnuvue 27.

Tabnuuya 27

SnemMeHT MaccoBas aons Macca HaBecku, 1 BmecTuMOCTb MepHoii
anemMeHTa. % Kon6bl, cM1
Xeneso 1- 10 0.1 200- 250
Ko6anbT, HUKeNb 0.005- 0.2 1 100
0.02- 0.5 0.5 100
MpumevaHune — Ecnn maccosble 0nu KobanbTa n HAKeNA 3HAYUTEIbHO pa3finyalTcs, To cneayet 6partb

HaBeCcKy, PEKOMEHAO0BAHHYI0 A5 KOMMNOHEHTA C MeHblueil KOHUeHTpaunei, a Ana onpeAeneHus gpyroro Ucnosb3o-
BaTb [OMONHUTENbHOE pa3BejeHne. [lonyckaeTca NPoOBOAUTbL ONpefjesieHne KaxAoro KOMMNOHEHTa W3 OTAeNbHO

HaBeCKWu.
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17.6.3 KnucnoTtHoe pactBopeHue npobbl

17.6.3.1 HaBecKky MefHOTr0O KOHLeHTpaTa Maccoli B 3aBUCUMOCTY OT OnpeesiiemMoro KOMMOHeHTa CornacHo
Tabnuue 27 nomeLlaioT B KONOY Uau cTakaH BMeCTUMMOCTbI0 250 nnn 400 cm3, cMaumBatoT BOAONM, 406aBNAIOT OT
0.2540 0.30 rpTOpMUCTOro aMMoHus, npuaneatoT 30 cM3cMecKH KUCNOT COMAHOM, a30THOW, NepxJ10pHol (B COOT-
HoweHun 1:1:1), ynapuBatoT 40 NpeKpaLLeHuns BblAeNeHNs NapoB Nepx0pPHONA KUCIoTbl. CTakaH (Konby) CHUMalT
C NAUTbl, 06MbIBAIOT CTEHKM BOAOM, NpuansBatT oT 540 10 cM3coNAHON KUCNoThl, pasdbaBneHHol 1:1, 1 BHOBb
HarpeBalT pacTBoOp, BbiNapusas ero gocyxa, He nepekanusas. [lo6aBnatoT 5 cM3 CONAHON KUCNOTbI, OT
200 30 cm' BoAbl. PacTBop HarpeBalT 40 PacTBOPEHUSA COMEN, OXNaxaalT U NnepeBoadaT BMecTe C 0CafKoM B
MepHYt0 Konby (cornacHo Tabnuue 27). AoNuBaloT BOAON 4,0 METKU, NepeMeLlnBaloT U faloT OTCTOATLCA.

17.6.3.2 HaBecKy MeHOro KOHLEeHTpaTa nomMeL,alT B CTEK/IOYrNepogHyto Yawky (Turens), cMaymBatT
BOAOW, npunueaoT oT 10 go 15 cm3 a30THOI Kucnotbl. Mocne 3aBepleHUs G6ypHOI peakuny NpuamMBarT OT
1040 15 cmM3CcoNAHON KMCnoThbl, oT 10 40 15 cM3¢pTOPUCTOBOAOPOAHON KUCNOTbI 1 2 CM3NEePXIOPHON KNCNOThI.
3atem pacTBOp HarpeBawT A0 Pa3/10XKEHNA OCHOBHOI MacChbl HaBeCKM NPo6bl M NPOAO/KAIT HarpeBaHue Ao
BblAE€NEHNS TYCTbIX NAPOB NEPX/IOPHOI KMCNOThI U Aanee gocyxa. Yalwky (Turesb) CHUMaT € NAUTbl, 06MbIBalOT
CTeHKM BOAOM, npunnsatoT oT 5 40 10 cM3consiHOM KMCNoTbl, pa3baBneHHol 1:1. n BHOBb HarpeBakwT pacTBop,
BblMapusasn ero gocyxa, He nepekanvsas ocafok. Yawky (Turenb) oxnaxgatT. K octatky npunmsatoT 10 cm3
CONAHON KncnoTebl, pazbaeneHHoi 1:1. o1 20 go 30 cm3ropsyeil BOAbI M HAarpeBatT 40 pacTBOPEHNA cofeil.

PacTBop oxnaxpaaloT, NepeHOCAT B MepHY0 Konby (cornacHo tabnuue 27). onnBatT A0 METKN BOAON 1
nepemeLunBsaoT.

17.6.4 Pa3noxeHue c fonnasjeHneM HepacTBOPMMOro octaTka

17.6.4.1 B npucyTCTBUMN KNCNOTOHEPACTBOPUMbIX (DOPM Xenesa, KobasibTa, HAKENA NOCTynakT Ceayoumnmm
obpaszom.

PacTBop, NoNy4YeHHbIli NOCNe pacTBOPEHWS CONei B CONAHONM kucnote neoge no 17.6.3.1. dpunbTpyoT Ha
hnnbTp cpelHen NI0THOCTU, cobmpas hunbTpart B cTakaH BMecTuMocTbio 250 nnm 400 cm3. Ocafok Ha uabTpe
npombiBaloT 3— 4 pa3a CoNAHON KncnoToii, pasbasneHHoli 1:100. n 2— 3 pasa ropsiueil BoAOW 40 NCHE3HOBEHUS
XenToi nnm rony6oi okpackun punbTpa. PunbTp ¢ 0CafKOM NOMeLalT B NIAaTUHOBLIA TUrenb, NOACYLINBALOT,
030/1A10T U NpoKanuealoT Npu TemnepaType ot 500 °C go 600 4C. B Turens npunueatT oT 10 40 15 cm3dTopmcTo-
BOJ0POAHON KNCNOTbI, OT 2 40 3 cM3a30THOI KNCNOTbI 1 BbiNapuBaloT gocyxa. Turenb oxnaxgatoT, TpuansatoT o1
2 n0 3 cmM3a30THOW KMCNOTbI M BHOBb BbiNapmnealoT gocyxa. rfocne oxnaxeHns ocTaToK CNaaBnasaT ¢ 2 r cMecun
Ona cnnasneHnsa npn temnepartype ot 950 °C o 1000 °C B TeyeHne o7 5 40 10 MUH A0 NOYyYEHUA OL4HOPOAHOIO
NoABWXHOIO nnasa.

Turenb ¢ NN1aBOM OXNax4akT, NOMeLalT B CTakaH C OCHOBHbIM PacTBOPOM, NpuAMBaKT 5 cm3 consaHom
KUCNOTbI, pa36aBsieHHol 1:1. n HarpeBalT 40 pacTBOPEHWs NnaBa. PacTBop oxnaxaalT. Turenb u3snekawT m3
cTakaHa v 06MbIBalOT BOZAOI. MONyYEeHHbI pacTBOp OxNaxaarT, NepesmBatT B MEPHYH Konby (cornacHo tab-
nuue 27), 4ONMBAIOT 40 METKN BOAOW U NepemeLLmnBatoT.

17.6.4.2 PacTBOp, NOMYYEHHbIV NOC/e pacTBOPEHUS coneli B CONAHOI KucnoTe u Boge no 17.6.3.2. hunbT-
pyOT Ha PUNLTP cpeaHei NNOTHOCTK, cobupas unbTpart B cTakaH BMeCTUMOCTbI0 250 nnm 400 cm3 Ocanok Ha
hnnbTpe NpomMbiBaloT 3— 4 pasa CONSAHON KucnoTol, pasdbaBneHHol 1:100. n 2— 3 pasa ropsiueii BO4OM A0 ncues-
HOBEHUS XEeNTOW Un rony6oii okpackun hnnbTpa. PunbTP ¢ 0CaAKOM NOMELL AT B NATUHOBbIV TUrenb, NOACYLIN-
BalOT. 030/1A10T 1 NpoKanmealT npu Temnepartype ot 500 °C go 600 °C. Nocne oxnaxaeHnsa ocTaTok CnaasAsoT C
2 rcmecu ang cnnasneHuns npu temnepatype ot 950 °C go 1000 °C B TeveHne oT 540 10 MUH 0 NONyYeHUs
Of,HOPOAHOTO NOABWXHOTO Msasa. Turesb C NJaBoOM OXNaXAatT, MOMeLLaT B CTakaH C OCHOBHbLIM PacTBOPOM,
npunusaT 5 cM3CONAHOM KUCNOThI, padbaBneHHol 1:1. n HarpeBatT 40 pacTBOpeHuUs nnasa. PacTBop oxnaxaa-
10T. TUrenb U3BneKatwT U3 cTakaHa 1 06MbIBalOT BOAON. MoNyYEHHbI pacTBOP OXNaxaalT, NepennsBarT B MEPHYIO
KonGy (cornacHo tabnuue 27), 4,ONMBAOT 40 METKW BOLOM U NepemeLlmnBaoT.

JlonyckaeTca NpUMeHeHe ApyrMx BUA0B pa3fioXXeHns, NOTHOCTLIO BCKPbIBAKOLLUX aHanu3npyemMsblii mate-
pvan.

17.6.5 N'3amepeHune abcopbummn

AHanuaunpyemblii pacTBop pacnbiffaT B N1ams Bo3AyX-aleTuieH aToMH0-abCcop6LMOHHOro cCnekTpotoTo-
MeTpa n M3mepsalT abcopbuuio XXenesa npu gAnHe BosHbl 248,3 HM. KobanbTa Npu ANHE BOMHbI 240.7 HM. HUKe-
NA Npu AnHe BonHbl 232.0 HM.

Abcopbuunio Kaxaoro pacTeopa M3MepsaloT He MeHee BYX pa3 uans pacyeta 6epyt cpefHeapudmeTmyec-
KOe 3HauyeHue. Npy cMeHe pacTBOPOB CUCTEMY Pacnbl/IEHNA NPOMbIBAKOT BOAOW A0 NONYyYEHNS HYNEBOro nokasa-
HUS npubopa. PekomeHao0BaHHAs MaKcuManibHas BennymHa nsmepsemMoii abcop6umm npumepHo 0,5 eguuuny,. B
cnyyae Heo6X0AMMOCTU ANA YMEHbLUEHUA ee 3HauyeHnsa gonyckaeTcsa NPOBOAUTbL U3MEpPEeHUsa Npu MeHee YyB-
CTBUTENbLHON ANIMHE BOJIHbI NN pa3BopaynBaTb ropesky.

61



FOCT 32221- 2013

Mo HalifieHHOMY 3HauYeHUo abcopbLMM aHaIM3MPYEMOro pacTBopa 3a BblYeToM abcopbLmm pacTBopa KOHT-
PO/ILHOTO ONbITA HAXOAAT COAEpPXKaHue onpeaensieMoro KOMNOHeHTa No rpaAynMpoBOYHOMY rpadiunky. Ecnm KoH-
LeHTpauns onpeaensemMoro afieMeHTa B aHann3npyemomM pacTBope npeBbillaeT ero KoHLeHTpauuo B rpaaynpo-
BOYHbIX pacTBopax (Be/smynHa abcopbunmn aHanM3npyemoro pacteopa Bbille abcopbunn nocnegHein Touku rpadu-
Ka). NpoBOAAT pa3baBrieHVe aHanM3npyemoro pacTaopa.

17.7 O6paboTka pe3ynbTatoB aHanmsa

17.7.1 MaccoBylo 4010 Xenesa, kobanbTa, Hukens X. %, BbIYMCASIOT No hopmyne

C Vv 100 cy
T 1000 " T 10

rae C — maccoBasi KOHLUEHTpaLusa aneMeHTa, HalleHHas no rpagympoBoYHOMY rpaduky, Mr/cm3;
V — 06beM pacTBopa B MepHoii konbe, cm3;
T — Macca HaBeCcKku MeJHOoro KoHueHTpaTta, I.

17.7.2 3a pe3synbTar aHannsa npuHUMaloT cpeHeapudmeTnyeckoe 3HaueHve AByX napasnsiesnbHbix onpege-
JIeHWIA MPU YCNOBKW, 4TO abCONIOTHAA pa3HOCTb MeXy HAMM B YC/TOBUAX NOBTOPAEMOCTU He MpeBbIlaeT 3Have-
HWiA (Npu goBepuTenbHoli BepoaTHocTu P = 0,95) npegena nosBTopsemMocTu I, NpuBeAeHHbIX B Tabnuue 24.

Ecnu pacxoxeHne mexay pesynbTatamu napassesbHblX onpejeneHunii npessiliaeT 3Ha4eHne npejena
NOBTOPSAEMOCTHU, BbIMOMHAOT Npoueaypbl, n3noxeHHole B FOCT MCO 5725-6 (nognyHKT 5.2.2.1).

17.7.3 PacxoxgeHunsa Mexay pesynbTaTamu aHannsa, nofy4yeHHbIMU B ABYX N1abopaTopuax, He JO/MKHbI
npesblllaTh Npefena BOCNPOU3BOAVMOCTU. B 3TOM criyyae 3a OKOHYaTE bHbIV pe3ysibTaT MOXeT 6bITb NPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHune. Mpu HEBLINOSIHEHUN 3TOTO YC0BUA MOTYT BbITb MCNO/Ib30BaHbI NpoLeaypsl,

n3noxeHHole B FOCT NCO 5725-6.

(36)

17.8 KOHTpONb KayecTBa pe3y/bTaTtoB aHanu3a
KoHTponb KayecTBa pe3ysibTaToB aHann3a — no 4.25.

17.9 OcbopmneHne pe3ynbTaTtoB aHanusa

Pe3ynbTaTbl aHanusa oOpM/siOT B COOTBETCTBUU C 4.23. 3HAYEHUS NOTPELUHOCTY pe3ynbTaToB aHanns3a
(+ ) npuBeneHbl BTabnuue 24.

18 MeToabl onpefeneHnss MaccoBoli 40N Cepbl

18.1 O6nacTb NpUMEHeHuns

B HacTosleM pa3jene ycTaHOB/IEHO onpeAeneHne MaccoBol 40Y 06LLelt cepbl rpaBuMeTPUYeCcKUM me-
TOAOM M MacCOBOW A0NUN CYNIbOUAHON Cepbl TUTPUMETPUUYOCKMM METOA0M B AnanasoHe oT 10 % ao 45 %.

18.2 Tpe6oBaHNA K NOrpeLIHOCTN aHanumsa

MorpeLwHoCcTb pe3ynbTaToB aHasin3a MaccoBOli 0NN Cepbl, 3HAYEHWS NpeAesioB NOBTOPSAEMOCTU M BOCMPO-
M3BOANMOCTU AN [,OBEPUTENbHOW BEPOSATHOCTM P = 0.95 A0MKHBI COOTBETCTBOBATL 3HAYEHWAM, NPUBEAEHHbLIM B
Tabnuue 28.

Ta6nuuya 28
B npoueHTax

Npeaen
Avana3oH maccoBOi gonun MorpewHoOCTb pes3ynbla*
cepsl ToB aHanusa 1 A4~ nosTopsemMocTy BOCNPOM3BOAMMOCTH

r<n - 2) R
Cs. 10.00 po 15.00 Bknwou. 0,28 0,25 0.40
» 15.0 » 20.0 » 0.4 0.3 0.5
» 20.0 » 30.0 » 0.5 0.4 0.7
» 30.0 * 35,0 » 0,6 0.5 0.8
» 35.0 » 45.0 » 0.7 0.7 1.0

* COOTBETCTBYIOT 3HAYEHUAM pacWUPEHHON HEeoNpeaeieHHOCTH.
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18.3 [paBMMeTpuMUYECKUn meTog onpegeneHuns obuiei cepbl

18.3.1 CpepacTBa UsMepeHuii, BcnomoraTeibHble YCTpOWCTBa, MaTepuasnbl, pacTBopbl

Mpwn BbINONHEHWUY aHann3a NPUMEHSIOT cneaylollme cpeacTsa MU3MepeHuii, BCromoraTeibHble YyCTPOCTBa:

- annapat Kunna;

- neyb MydenbHYI0 C TepMoperynaTopom, obecneunsalollyto Temnepartypy Harpesa 4o 1000 °C;

- KON6bl MepHble 2— 500— 2 no FOCT 1770;

- KoNnbbl KH-1-500-29/32 TXC no NOCT 25336:

- cTakaHbl B-1- 250 TXC no FOCT 25336;

- MMNETKN He HUXe 2-To Knacca TouHocTn no FOCT 29169 m FOCT 29227;

- BOPOHKN ANs hunbTpoBaHuns nabopatopHbie no FOCT 25336:

- Turnm nnatuHosble No FOCT 6563 nnu chapdopoBbie no FOCT 9147;

-TUTNN Xene3Hble;

- yawku papdoposble no FOCT 9147;

- aKcumkaTop 2— 190 no FOCT 25336.

- CTeKna yacosble.

Mpwn BbINONHEHWUY aHaNN3a NPUMEHSAIOT cneayloline matepuassl, pacTsopbl:

- HaTpua nepekucob no [21].

- HaTpuii yrnekucnblin 6e3sogHbI no FTOCT 83;

- CMecCb ANA cnnaBneHuns;

- 6pom no FOCT 4109;

- Yrnepog YeTblpexxnopuctbiii no FOCT 20288;

- BpOMHYl0 CMecChb;

- BOAy AnctunnumposaHHyto no FOCT 6709;

-sBogopofaa nepokcugno FOCT 10929;

- KMcnoty consiHyto no FOCT 3118 n pas6aBneHHyto 1:1 n 1:99;

- BYOKUCB Yrnepoga;

- aMMuak BogHbli no FTOCT 3760, pas6aBneHHblii 1:25;

- METUNOBbIN OpaHXeBbIil, HAMKATOP No [15]. pacTBOpP MaccoBoW KoHueHTpauun 1 r/igm3.

- TMAPOKCUNAMUH CONAHOKUCABIA No TOCT 5456. pacTBOp MaccoBoii KoHUeHTpaumu 100 r/gm3:

- 6apuii xnopucTbli no FOCT 4108. pacTBOp MaccoBoli KoHUeHTpauumn 20 r/gm3

- cepebpo azoTHOKMcnoe no FOCT 1277. pacTBOp MaccoBoi KoHueHTpauun 10 r/gm3, NnogKNCNEHHbI a30T-
HOW KUCNOTOWA:

- HaTpwuii xnopucTblii no FOCT 4233;

- KNcnoTy a3oTHyto no NOCT 4461;

- 6ymary counbtpoBanbHyt no FOCT 12026;

- nNbTPbl 06€330/1eHHLIB MO [16].

18.3.2 MeTopf aHanusa

MeToA OCHOBaH Ha OcaXeHun cynbtaT-MoHOB PacTBOPOM X/1I0pUCTOro 6apus nocne npeAsapuTesiHOro
cnnaBneHnsa HaBeCKN MeaHOro KOHLeHTpaTta co CMeChIo YINeKUC0ro HaTpma U Nepekncy HaTpusa NN KMCNOTHOTO
pasnoXxeHns aHann3npyemoii npo6bi.

18.3.3 MoArotoBKa K BbINO/THEHWIO aHannsa

18.3.3.1 MNpu NpUroToBAEHWUN CMECH ANA CNIAaBNEHNUS CMeLWnBaloT NePEKNCb HATPUSA N YTIEKUCAbIA HaTpuii
B COOTHOWeEHnN 1:1.

18.3.3.2 MNpu npurotoBaeHnn 6poMHoi cmecu cmelwmBatoT 200 cm36poma n 300 cm34eTbipeXX/TI0pPUCTOro
yrnepoga. CMecb XpaHAT B BbITSHKHOM LUKady B nocyfe ¢ NpuTepToil Npo6KoiA.

18.3.4 BbinonHeHne aHanusa

18.3.4.1 O6wume TpeboBaHNA KMeTOfaM aHann3a n TpeboBaHnA 6e30NacHOCTU NPY BbINOHEHUN aHANN30B
— B COOTBETCTBUM C pasgenamu 4 n 5.

18.3.4.2 HaBecky MefHOT0 KOHLeHTpaTa Mmaccoii oT 0.5 40 1 r nepemeLLBatoT B XXe1€3HOM TUre c Aecatu-
KpaTHbIM KONMYeCTBOM CMeCH A1 CNAaB/eHna n cBepxy NokpbiBatoT 0,5 1 TOW e cMecun. Turenb CTaBAT BTeye-
Hue oT 10 4o 15 MuH Ha Kpali Mydens npu oTKPLITON ABepLe, 3aTeM nepemMeLLatoT ero B 60/1ee HarpeTyt YacTb
Mydhens, 3aKpbiBalOT ABEPLY U CNAABASAT COAEPXMMOeE TUTNSA Npu TeMmnepatype oT 650 °C o 750 5C fo nonyde-
HWS OLHOPOLHOrO NnaBa, UMeLEero KpacHblii LBeT.

Turenb c N1aBOM OX/TaXKAAKT, NOMELLAlT B CTakaH BMECTUMOCTbI0 250 cm3, cogepxatmuii ot 10080 150 cm3
Tennow BoAbl, ¥ BbllenaqymBatoT NaaB, HakpbIB CTakaH YacoBbIM CTEK/IOM. TUrenb BbIHUMAKT 1 06MbIBAOT BOAOW
Haj cTakaHoM. Ecnv pacTBOp oKaxeTca oKpalleHHbIM, NPpM6aBsiloT HECKO/IbKO Kanefb nepokcuia Bogoposa.
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PacTBop BMecTe ¢ 0cagkom nomMelaT B MEPHYIO KONby BMecTUMOCTbio 500 cm3, npunusatoT 10 cm3consiHon
KNUCNOThI 1 NponyckatT 13 annapaTta Kunna Tok ABYyOoKWcy yrnepoga B TedeHne oT 1040 15 muH. Mpu maccosoit
fone ceuHua B Npo6e fo 0.2 % pacTBOp ABYOKWCH yriepoja He HacblLaroT.

Copgepxnmoe Konbbl oxnaxgatoT, pa3dbasnsaoT BOAOK A0 METKU U NnepemelunBaloT. 3aTeM ocafky fawT
0CeCTb Ha AHO KONbbI, Noc/e Yero huabTPYOT YacTb pacTBopa Yepes cyxoli hnnbTp cpefHeli N10THOCTH, cobupas
hunbTpart BCyxoli cTakaH.

AnnkBoTy hunbTpaTta 100 cm3nomewatoT B hapopoByo Yallky, npuansaoT 10 cM3 CONSAHOW KUCNOTbI U
BblMapuBalT pacTBOp Jocyxa. BbinapuBaHue ¢ CONsiHOW KUCNOTOW NMOBTOPSIOT ewle ABa pa3a. Cyxoil ocTaTtok
pacTBopsalT Bo6beMe oT 3405 cM3C0MSHONM KUCNOThI, NpuanBakT oT 50 40 60 cm3ropsivei BoAbl 1 HarpeeawT
pacTBOp A0 KUMNeHNUs, unbTpyoT Yepes uNbLTP cpefHei NNOTHOCTU U NPOMbIBAIOT PACTBOPOM COMAHOW KUCNOThI,
pa3baBneHHoli 1:99, 0 OTpULLATENbHON peakLn Ha NoH cynibhaTa c pacTBOPOM X/IOPUCTOro 6apus.

dunbTpaT ¥ NPOMbIBHbIE BOALI COGMPAIOT B KOHMYECKYI0 K016y BMecTuMOocTblo 500 cmM3 1 HeliTpanusyioT
aMMMWaKoM [0 LWeN0YHONM peakLumm no MeTUI0BOMY OPaHXeBOMY, a 3aTeM [0 KACNOol peaKLmn CONAHOW KNCNOTOM.
Pas6aBnawT go 300 cm3B0oAOM, NpuaMBaT 5 cM3 pacTBopa CONAHOW KACNOThI, pa36aBneHHoi 1:1.01 240 5cm3
pacTtsopa COMIAHOKMNC/IOr0 r’MgpoKCcuIamMmmHa, HarpesaloT 0 KUMEHNA U KUNATAT B TeYeHne oT 5 0 7 MUH.

B HarpeTblil 4,0 KUNeHNs pacTBOp BAMBAKOT HENPEPbLIBHOW CTpyei npu nepemeltmBaHun 100 cm3 HarpeToro
[0 KUMeHUA pacTeopa x1opnctoro 6apus. KunataTt B TeyeHne oT 540 7 MVWH M OCTaABNAKT pacTBoOp C 0CaLKOM Ha
TEenJoM MecTe MINTbl B Te4eHne oT 2 40 3 4 UK 40 CNefyoLero gHs.

PacTBop 0T(huNbLTPOBbLIBAIOT Yepe3 NIOTHbIN PUALTP, CTapasch He NepPeHOCUTb 0cafoK Ha unbTp. B Konby
C ocagkoMm npunusatoT oT 25 A0 30 cm3ropsayeit BoAbl, NPOTUPAIT CTEHKM KONBbI KyCOYKOM (hunbTpa n nepeHocsaT
Ha unbTp. MpombiBatoT 10— 12 pas ropsiyeit BOAON 40 oTpuLLaTeIbHOW peakuy NPpoMbIBHbLIX BOZ Ha MOH X/opa ¢
pacTBOPOM a30THOKMC/IOro cepebpa.

Ocafok BMecTe ¢ (hubTPOM MOMeLLaloT BO B3BELUEHHbIV NNaTUHOBbLIA nnn dhapdopoBbIil TUresb, NoACYLWMN-
BaloT. 030/1A10T 1 NpoKanueBawT B Mydesne npu Temnepatype o1 800 =C g0 850 °C 40 NOCTOAHHOI Macchl. Oxnax-
[aloT 1 B3BeLVBatoT.

18.3.4.3 Mpy KNCNOTHOM pa3fioXeHU HaBeCKY MeAHOro KoHueHTpaTa Maccoi 0.2 rnomewtatoT B cTakaH
BMeCTUMOCTbI 250 cm3, so6aBnsaT 0.2 1 X/IOPUCTOro HaTpus, npunueaT 10 cM36pOMHOI cMecK, HaKpbiBalOT
CTakaH 4acoBbIM CTEK/I0OM M OCTaBNAOT 6e3 HarpeBaHus B TeyeHne oT 1540 20 MUH. 3aTeM OCTOPOXHO, He6O/b-
wumMu nopumsamu, npunnsatoT ot 10 40 15 cm3a30THOM KMCNOThI M nepemelunBatoT. Mocne npekpawieHns 6ypHoi
peakuumn pacTBop HarpesatwT ¥ ynapuealrT [0 CMponoo6bpa3Horo coctosaHusa. CTek/10 CHUMaloT, 06MbIBalOT ero
Haj cTakaHOM He6O0/MbWUM KOMMYEeCTBOM BOAbl, NpuansaloT 10 cM3 CONAHOW KMCAOTbI M BbiNapusalT [0
B/IAXXHOM0 COCTOAHMUA. MOBTOPAIOT BbiNapuBaHne ¢ CONAHON KNCNOTOM ewwe 2 pa3za. OcTaToK BbiCylWIMBAKOT Npu
Temnepatype 150 °C g0 yganeHusa 3anaxa a3oTHOl KucnoTel. MpunneaT oT 540 7 cm3pacTBopa Co/sHOl Kuco-
Tbl. pa3baBneHHol 1:1. HarpeBaloT B TeyeHne OT 2 0 3 MWH, npuameailT oT 50 go 70 cM3BOAbl M KANATAT B
TeyeHne oT 540 10 MUH. HaKpbIB CTakaH CTeKNoM. PacTBop (hunbTpyOT Yepes NAO0THbIV PUNbTP, B KOHYC KOTOPOro
B/IOXeHa hnnbTpobyMaxHas Macca, U MPoMbIBaloT 5— 6 pa3 ropsiuvM pacTBOPOM COJIAHOW KUCNOTbI, pa36aBneH-
Hol 1:99. dunbTpaTt c NPOMbIBHbIMY BOgamMu cobupatoT B KON6y BMeCTuMOCTbio 500 cm3. O6bem pacTsopa Ao-
XeH 6bITb 0T 250 A0 300 cm3. MpuamBarT OT 2 40 5 cm3pacTBopa CONSHOKUCNOr0o rMAPOKCUNaMmnHa. HakpbiBaloT
KON6y CTEKNOM, HarpesalT A0 KUNEHNA U KUNATAT B TeyeHne oT 5 A0 7 MuH. [lanee npofos/mKalT aHanus, Kak
yKasaHo B 18.3.4.2.

18.4 TuTpumoTpuyeckunii metog onpeneneHnsa cynbquaHon cepbl

18.4.1 CpepacTBa n3mepeHuii, BcnomoratefibHble yCTpoOlicTBa, MaTtepuansl, pacTBOpbl

Mpu BbINONIHEHWM aHaNn3a NPUMEHSIOT cneayloline cpeicTBa MU3MepeHnii, BCnomoraTeibHble yCTpoicTea:

- YCTaHOBKY /19 CXXUraHUsA cepbl COrNacHoO PUCYHKY 1, B KOTOPYO BXOAAT:

a) neyb TpybuaTasn anektpmyeckasa tuna J CYOJ1 0.25.2.5/14K wnu gpyroro tuna, o6ecneymnsaruian Temne-
paTtypy Harpesa g0 900 °C;

6) cknsHka TuweHko CMNT no FOCT 25336 415 04NCTKM BO3A4yXa OT NpUMeceil CEPHUCTOrO 1 yrieKncaoro
ras3os, Bnaru. KonoHKy B H/KHel YacTy HanosIHAT 6e3BOAHBIM X/IOPUCTLIM KasibLiMEM, B BEPXHEW — KycO4YKaMu
rmapokcuaa Hatpus.

B) nofoukm hapdgoposbie JIC2 no FOCT 9147;

- WKag CyLNAbHBI;

- koNn6bl MepHble 2— 100— 2 no FOCT 1770;

- Konobl KH-2— 250 TXC no FOCT 25336;

-yawkn Y6H-1- 40 no FOCT 25336;
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- MMNETKN He HMXe 2-ro Knacca To4yHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKU Ans chunbTpoBaHusa nabopatopHbie no FOCT 25336;

- 6lopeTkn 1- 1- 2— 25— 0,1 no FOCT 29251,

- MeH3ypkn 50.100 no FOCT 1770.

Mpu BbINOSIHEHMM aHanM3a NPUMEHAIT cnegylolne maTepuasnsl, pacTsopsbl;

- KanbLuii XxnopucTblil no [36], nnaseHbli;

- HaTpusa rmapokeung (Hatpua rmgpookucek) no FOCT 4328. pacTBOp MONAPHOI KOHUeHTpauuun 0.5 monb/am3.
npuUroToBeHHsbI no FTOCT 25794.1;

- Kanusa rmapokcung (kanusa ruapookuck) no FOCT 24363. pacTBOp MONSAPHON KoHUeHTpauun 0.5 monb/gm3;

- Bogopoga nepokcug no FOCT 10929. pacTtBop, pa3baBneHHbIn 1:10;

- Kucnoty consHyto no FOCT 3118. pa36aBneHHyto 1:1;

- MEeTUNOBbI KpacHblli, nHAMKaTOp no [35];

- MeTUNEHOoBbIN rony6oi, nHankatop no [36];

- CNUPT 3TUNOBbLI PEKTUINKOBAHHbI TexHuYeckuii no TOCT 18300;

- BO4y guctunnuposaHHyto no FOCT 6709;

- CMeCb UHAWNKATOpPOB;

- KUCnoTy AHTapHyt no FOCT 6341. npuroTossieHHyt no FOCT 25794.1;

- (hbeHonTanenH no [22]. pactBop MaccoBoi KoHueHTpauuu 0.1 r/am3B cnupTe.

18.4.2 MeTop aHanusa

MeToj OCHOBaH Ha CXWUraHUM HaBECKU MeHOro KoHueHTpaTa npu temnepartype ot 850 °C o 880 °C ¢
nornoweHMeM BblAeNsoLWwerocs AnoKcmaa cepbl NepokcMaomM Bogopoaa v TUTpoBaHUM o6pasoBasLleinca Kucno-
Tbl PACTBOPOM IMAPOKCUAA KaUa UAW rmapokcuaa HaTpus.

18.4.3 NoarotoBka K BbIMONTHEHMIO aHanusa

18.4.3.1 MNepepa npoBefeHneM aHanM3a 10404KN NpefBapuTeibHO NpoKanuealoT npy Temnepatype ot 850 °C
00 900 *C BTeveHue 1 4. icnonb3oBaHHbIe I0A404YKM MpY NocneayowemM NpUMMeHeH KUNATAT 8 pacTBope Cons-
HOW KMCNOTbI, pa3bassieHHo 1:1. npoMbIBalOT BOAOW, CyllaT U NpoKannearT npu Temnepatype 1000 °C.

18.4.3.2 Mpun NpuroToBaeHNN CMECU UHANKATOPOB HaBECKY METUI0BOro KpacHoro maccoi 0.131 r cmeLm-
BaloT C HaBeCKOI MeTuneHoBoro ronyboro maccoii 0.081 r B mepHoIi Konbe BMecTUMocCTbto 100 cm3, npuauBsatT
B konby 60 cm3cnupTa, pacTBOPSIOT CMeCb Npu NepemMelLBaHnmn, pa3basasatoT BOLON A0 METKU U MepemMeLlm-
BaloT.

18.4.3.3 lNepepn npoBefeHneM aHann3a HE0O6X04MMO NPOBEPUTL FEPMETUYHOCTb YCTAHOBKM 418 CKUTaHus
cepbl (pUCYHOK 1) 1 NpaBUIbHOCTb €€ CO0PKM.

[NA3TOro B NOrNOTUTENLHYI0 CKASAHKY 1B NONHOCTbLIO COBpaHHOl ycTaHOBKe HannBaT 25 cM3 B CKNAHKN
2un 3ot 1040 15 cm3pacTBopa nepokcuga BoAopoaa, HeMTpasM30BaHHOIO TUTPOBaHHbLIM PacTBOPOM rMapokcuaa
Kasinsl Uy rMapoKcuaa HaTpusi 40 nepexofa okpacku pacTBopa M3 >KeNTol B KpacHyt. 3TO KONNYECTBO MMAPOKCH-
Aa He yuuTbiBaloT. [InA NpoBEpPKN repMeTUYHOCTU HUXHEE OTBEPCTME KOMTOHKMN 3aKpbiBatoT NPO6GKOA 1 BKNOYaT
BOJAOCTPYWHbI/ HAacoCc nnn Bakyym-Hacoc. Ecnvm B nornotutenbHbiX cknsHkax 1, 2 n 3 BHavane npockakusaiwT
ny3bIpbK1 BO3AyXa, a 3aTeM UX BblfefleHne npekpatjaeTcs, 3T0 yka3blBaeT Ha repMeTUYHOCTb YCTaHOBKMN.

Bakyym

1—3 - cknawku Apekccns nornotutensHeie. 4 — Tepmoperynatop. 5 — Tepmonapa: 6 — neub Tpy6uaTas sneKkTpuueckas.

7— nopoukn hapthopoBbie: 8 — cknanka Tuuenko CNT

PucyHok 1 — YcTtaHOBKa N8 CXUraHusa cepbl
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18.4.3.4 YcTaHOBKa MaccoBOli KOHLEHTpaLUN pacTeopa ruapokcuaa kanvs

OT6MpaloT TPU HABECKN AHTAPHOI KUCNOThI (NpeaBapuTenbHO NepekpUcTanin30BaHHON 1 BbICYLEHHO’ 10
NOCTOSAHHOI Macchbl) Maccoi oT 1 40 1,25 r, B3ATble C TOYHOCTbIO A0 YeTbIpex AeCATUUYHbIX 3HAKOB Noc/e 3ansaTou,
nomew,arT UX B KOHUYECKne Konbbl BMecTuMocTblo 250 cm3 1 pacTBopstoT B o6beme oT 25 o 50 cm3BoabI.
Mpun6aBnswT 3— 4 Kannm eHongTanenHa n TMTPYT pacTBOPOM FMAPOKCUAA Kasiusa 40 NOABNEHUA Hencyesaro-
LLero po30BOro okpallnBaHus.

KoadhpmumeHT nonpaBkM K MaccoBOI KOHLEeHTpauuy pacteopa rugpokcuga kanmsa K BbiuncnsoT no gop-
myne

K « - (37)
V0.04134
roneT — Macca HaBeCKU FIHTapHOI7I KMUCNOThbI, T,
\% — 06beM pacTBopa rmapoKcuAa Kaans, M3pacxo4oBaHHbIli Ha TATPOBAHWE HABECKM, CM3;

0,04134 — Mmacca iHTapHOI KNCNOTbl, COOTBETCTBYOLW A 1 cmM3pacTBopa rugpokcmaa Kanvus MoAspHoL KOH-
LeHTpauun To4Ho 0,5 monb/gm3.
MaccoByl KOHLEeHTpauuio pacTsopa rugpokcuga kKanusa C, BblpaXeHHyl B rpammax cepbl Ha 1cm3
pacTBopa, r/cM3, BbIYMCNAOT NO hopmyse

- 16 0.5 K (38)
1000
rae 16— Macca cepbl, BCTynawlias B peakuuo HeliTpanusauuu, r;
0,5 — MonApHas KoOHUeHTpauusa pacteopa rmgpokcmaa Kkanus To4Ho 0,5 monb/gm3;
K —  KO3(hhMLMEHT NonpaBKM KMacCOBO KOHLEHTPaL MU pacTBopa rmapokcuaa Kanus;

1000 — koadhpmumneHT nepecyeTa gm3Ha cm3.

OnpegeneHne KoadhduumeHTa nonpaBkn pacTeopa rugpokcunga Hatpus — no FOCT 25794.1.

18.4.4 BbInosfiHeHWe aHanusa

18.4.4.1 O6wume TpeboBaHMA KMeTO4aM aHann3a n TpeboBaHna 6e30nacHOCTU NPY BbIMOSIHEHUN aHa/IM30B
— BCOOTBETCTBUK C pa3genamu 4 n5s.

18.4.4.2 HaBecKy MeAHOro KoHLeHTpaTta maccoii 0,5 r nomeLatoT poBHbIM C/10eM B dapdopoBYI0 SI0J0UKY.
B nornotutensHbI cocya HanmBatoT oT 40 go 50 cm3pacTBopa nepokcuaa Bogopoga, 2— 3 kanam nHgukatopa
UAN CMECU VHANKATOPOB 1 HEWTPaN3yloT TUTPOBAHHbLIM PACTBOPOM FMAPOKCHAA Kanua unn rmgpokcuga HaTpus.

Nofouky ¢ NOMOLL b0 MeTanInYecKoli NPOBOJIOKM C 3arHyThiM KOHLIOM MOMeLLaloT B Neyvb A5 CKUraHus,
TPpy6Ky 6bICTPO 3aKpbIiBaOT NPO6GKON 1 CXXMUralT HABECKY B TOKe BO34yxa nNpu Temnepatype ot 850 5C o 880 °C B
TeyeHne oT 1540 17 MuH. 10 OKOHYaHUN CXXUTaHUA PacTBOP M3 MOTN0TUTE/IbHbIX CKAAHOK CIMBAKOT B KOHUYECKYIO
KON6y BMeCTMMOCTbI0 250 cm3, npombIBalOT 2— 3 pa3a BOAOW N TUTPYOT 06pa30oBaBsLLYOCSA KMCIOTY pacTBOPOM
rMapokcuaa Kaavus unm rmipokcuga Hatpus B NpucyTCTBUM UHAMKATOPA UIN CMECU MHAUKATOPOB [0 U3MEHEeHUA
OKpacku pacTtsopa.

18.5 O6paboTka pe3ynbTaTtoB aHanusa

18.5.1 MaccoByto font obuweii cepbl X. %, NPy UCNOMb30BAHUN TPABUMETPUYECKOTO METoa BbIYNCAAKT
no hopmyne
X n O»r0,1374-100 (39)
T
rpe T, — Macca ocafika cepHoKucnoro 6apus, r;
T — Macca HaBeCKW Me[HOro KOHLUeHTpaTa, T,
0,1374 — koahbumuMeHT nepecyeTa CepHOKMCNOro 6apumsa Ha cepy.
18.5.2 MaccoByto f01t0 cynbuaHON cepbl X ,, %. NpU NCNONb30BAHUN TUTPUMETPUUYECKOTO MeTo4a Bblumnc-

NS0T no dhopmyne
X - cnmo° (40)
1~ T

rae C — maccoBas KOHLEHTpaLus pacTsopa rMgpokcuaa Kaaus uam rugpokcuaa HaTpus no cepe, ricm3;
V — 06bem pacTBopa rMapoKcuaa Kanus Uam rmapokcua HaTpus, N3pacxofoBaHHbIli Ha TUTPOBAHUE, CM3;
T — Macca HaBeCKu MeJHOro KOHLEeHTpaTa, I.
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18.5.3 3a pe3synbTar aHasM3a NpuHUMaloT cpegHeapndmeTmyeckoe 3HaveHmne [Byx napasnefbHoix onpeje-
NleHnii Npu ycnoBuu, 4To abCcooTHaA Pa3HOCTb MeX/Y HYMMW B YC/I0BUSIX NOBTOPAEMOCTU He NpeBbillaeT 3Have-
HWiA (Npn goBepuTenbHOI BepoaTHOCTU P = 0.95) npegena noBTOpsAeMOCTy I, NPUBEAEHHbIX B Tabnuue 28.

Ecnu pacxoxgeHne mexay pesynbtaTtaMmu napaniefibHbiX onpeaesnieHnit npesbillaeT 3HavYeHne npegena
NOBTOPSAEMOCTU, BbINOMHAIT NpoLeaypbl, n3noxeHHble B FTOCT UCO 5725-6 (nognyHKT 5.2.2.1).

18.5.4 PacxoxaeHus mexay pesynbtataMmy aHanusa, NosyyeHHbIMU B BYX 1abopaTtopusax, He JO/DKHbI
npesbilaTh Npejesia BOCNPoM3BOANMOCTU. B aTOM cnyyae 3a OKOHYATE bHbI pe3ybTaT MOXeT ObITb MPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHue. MNpu HEBLINOSIHEHUY 3TOTO YCI0BUA MOTYT BbITb MCNOIb30BaHbI NpoLeaypsl,
n3noxeHHole B FOCT NCO 5725-6.

18.6 KoHTpoONb KayecTBa pe3ynbTaTtoB aHanusa

KoHTpo/ib KayecTBa pe3ynbLTaTtos aHanmsa— no 4.25.

18.7 OcbopmneHune pe3ynbTaTtoB aHanunsa

Pe3ynbTaTbl aHann3a ooOpMIAIT B COOTBETCTBUU C 4.23. 3HAYEHWUS NOrPELIHOCTM pe3ynbTaToB aHannsa
(x 0) npusepeHsl B Tabnuue 28.

19 MeToabl onpeaeneHns MaccoBOi ONU MbllbSAKa

19.1 O6nacTb NpUMEHeHuns

B HacTosleMm pa3jesnie ycTaHOB/IEHO ONpeje/ieHe MaccoBoii 40K Mblllbsika B AgnanasoHe oT 0,01 % o
5,0 % thoTOMETPMYECKUMM U NOTEHLMOMETPUYECKUM MeTOoAaMU.

19.2 Tpe6oBaHNA K NOrPeWHOCTN aHannsa

MorpelwHocTb pe3ynbTaToB aHanM3a MacCoBOW A0M MbllUbsAKa, 3Ha4YEHNA NpeaenoB NOBTOPAEMOCTM 1 BOC-
Npon3BOAMMOCTU AN OBEPUTENBLHON BEPOATHOCTU P = 0,95 f0MXHbI COOTBETCTBOBATbL 3HAYEHUAM, NPUBEEH-
HbIM B Tabnumue 29.

Ta6nuuya 29
B npoueHTax

~ MNpepen
ﬂ.VIaI'Ia3OH mMaccoson nonu ModhewmocTs pe3ynbTa-
MbllWbAKa too ananusa 1 4% noBTOpPAEMOCTH BOCNpoOn3BoAMMOCTHN

<n v o2) R

Or 0.010 pgo 0.020 BkAtoY. 0.004 0.003 0.005

Cs. 0.020 0.040 » 0.005 0.005 0.007

» 0.040 » 0.080 » 0.011 0.010 0.015

p 0.08 » 0,16 » 0.02 0.02 0.03

» 0.16 0.30 0.05 0,04 0.07

» 0.30 » 0.60 » 0.11 0.08 0.15

p 0.60 » 1.20 » 0.18 0,15 0.25

» 1.20 2.40 0,25 0.25 0.35

» 2.4 » 5.0 » 0.4 0,3 0.5

* COOTBETCTBYIT 3HAYEHUSAM paCLLII/IpeHHOﬁ HeonpeAeneHHOCTH.

19.3 doTomeTpuuyeckuii metop |

19.3.1 CpepacTBa M3MepeHuii, BCnoMmoraTenbHble ycTpoicTBa, MaTepuanbl, pacTBopbl

Mpu BbINOMIHEHNN aHaNW3a NPUMEHAIT c/iefyolne cpefcTBa U3MepPeHuil, BCnomoraresbHble YCTPOiA-
cTBa:

- YCTAHOBKY /151 OTTOHKU TPEXX/TOPUCTOr0 MblLLbSAKA COMNacHO PUCYHKY 2;
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J - neperonHas kon6a: 2 — kanenbHas BOpPOHKa: 3 — Hacajka ¢ Gpbiaroynosutencm: 4 — X0NOAUNBHUK. 5 — NepBbIii NpUEMHUK:

6 - oyl aHasa Tpybka C wWapukom: 7 — KOHTPONbHbLI/A NPpUEeMHUK C BOAON ANA ynaBninBaHWsa rasos
PVICyHOK 2 — YcTaHoBKa ANs OTFTOHKM MbllWbAKa

- (hOTOKO/IOPUMETP N106Oro TMNA;

-neyb CyWNNbHYI, 06ecneynBatoLlyto TemnepaTtypy Harpesa 135 °C;

- KoN6bl MepHble 2— 50— 2,2— 200- 2,2— 250- 2no NOCT 1770;

- cTakaHbl B-1- 100 TXC. B-1- 250 TXC no F'OCT 25336;

- NUNETKN He HUXe 2-ro knacca TouyHocTn no FOCT 29169 u NOCT 29227;

- BOPOHKM AN domnbTpoBaHuns nabopatopHblie no FTOCT 25336;

- MeH3ypkn 50.100 no TOCT 1770.

Mpu BbINONIHEHWM aHaNn3a NPUMEHSIOT cneaylolLme maTepuansl, pacTBopbl;

- aMMOHUI MonnéaemoBokmcablii no FOCT 3765. pacTBop maccoBoli koHueHTpauum 10 r/am3B cepHOli Kuc-
/10Te MOJIAPHOI KOHLUEeHTpaLmmn 6 Mosib/gM3 (XpaHWUTb B NOIM3TUNEHOBO nocyae);

- rmapasunH cepHokucnblii no FOCT 5841. pacTBOp MaccoBoOii KoHLUeHTpauumn 1,5 r/gm3;

- BO4Y AaMcTunnupoBaHHyto no FOCT 6709;

- BOCCTAHOBUTE/IbHYIO CMECh;

- @aHIMAPUA MblLbAKOBUCTbIN Mo FTOCT 1973;

- pacTBOpPbl MbllWbsAKa NU3BECTHOW KOHLLEHTpaL WK,

- HaTpusa rmgpokeung (Hatpus rmgpookuce) no FOCT 4328. pacTBOp MaccoBOW KoHueHTpauun 20 r/gm3;

-hbeHondgTanenH no [22];

-kncnoty cepHyto no FOCT 4204. pasbasneHHyto 1:1 n 1:3, n pacTBOp MOSAPHOI KOHLeHTpauuu
6 monb/am3;

- HaTpwii gByyrnekucnsblii no FOCT 4201;

- KUCnoTy a3oTHyto no FOCT 4461;

- nemay;

- Kanuini 6pomucTslii no FOCT 4160;

- KucnoTy consHyto no FOCT 3118, paszbaBneHHyto 1:1.

19.3.2 MeTopa aHanusa

MeTog 0CHOBaH Ha 06pa3oBaHNN OKpaleHHOro coejuHeHns MblwbsAka (V) ¢ MonubaAeHOBOKUCIbIM aMMO-
HMeM 1 nocneayloleM BOCCTAHOBEHUN €70 CEPHOKUCBIM TMAPa3MHOM B KAC/ION cpefe nocsie oTAe/IeHUs Mbl-
WbSAKa OTTOHKOW B BUAE TpMxaopuga unm MblLlbSAKOBUCTOrO BOAOPOAA.

19.3.3 MoAroToBKa K BbINOJIHEHUIO aHanusa

19.3.3.1 lMpun NpUroTOBAEHUN BOCCTAHOBUTENLHOI cMecn K25 cm3 pacTBopa MoOIM64eHOBOKUCIOTO aMMO-
HUA Npu6aBnsalT 2.5 CM3CEePHOKNCAOro rmapasnHa, nepenmearT pacTBOp B MEPHYH0 KO16y BMeCTMMOCTbI0 50 cm3
[OoNuBaloT BOAON A0 METKN U NepeMeLllnBatoT. [PUMEHSAI0T CBEXENPUroTOBNEHHYIO CMECh.

19.3.3.2 NS NOCTpOEHUs rpafyMpoBOYHOro rpaduka rotoBAT pacTBOpbl MbillbAKa W3BECTHOW KOH-
LeHTpaumn.
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Mpw npurotoBneHnn pacteopa A MaccoBOl KOHLEHTpauum mbllbaka 0.4 Mr/cM3HaBeCcKy MblLLbAKOBUCTOIO
aHrngpuga maccoi 0.1320 r pacTBOpstOT Npu cnabom HarpeBaHuy Bob6beMe 0T 2 40 3 cm3pacTBopa rmgpokcuga
HaTpusa. PacTBop nepenuBakwT B MEPHYH K016y BMecTMMOCTbi 250 cm3 pa36aBnatoT Bogoin fo 80 cm3,
npunMBalT OAHY Kannw geHondranenHa n cepHyl Kucnoty, pasbasneHHyw 1:3, go obecuBeynmBaHus
pacTBopa. KpacTBopy (0CTOPOXHO) Npn6aBAsatoT 1 rABYyYrnekucnoro HaTpus, oxnaxgalT n pa3baBnsaioT BogoM
[0 MeTKMU.

Mpu npurotoBneHun pacteopa b maccoBoli kKoHUueHTpauun Mbiwbska 0.02 mr/cm3 10.0 cm3 pacTBopa A
noMeLLalT B MEPHYH K06y BMeCTUMOCTbI0 200 cm3 1 AonMBalOT BOAON A0 MeTKu. PacTBop B rotoBAT nepes
ynoTtpebneHunem.

19.3.3.3 TlocTpoeHune rpagympoBOYHOro rpacuka

B psg cTtakaHoB BMecTUMOCTbI0 100 cm3kaxabiii otéupatoT 0; 1,0; 2.0; 3.0 n4.0 cm3pacTtBopa b. Bo Bce
cTakaHbl NpuaMBaKT N0 5 cM3a30THOW KUCNOTbI, pACTBOPbI OCTOPOXHO Npu TemnepaTtype ot 120 °C go 130
BblMapuBalT AOCyXa 1 fasiee NpoBOAAT aHaMn3, Kak yka3aHo B 19.3.4.2.

B kauyecTBe pacTsopa CpaBHEHUSA NPUMEHSIOT BOLY.

Mo HalgeHHbIM 3HAYeHNAM ONTUYECKMNX NTIOTHOCTER PacTBOPOB U COOTBETCTBYIOLMM UM COAEPXaHUAM
MblLbsAKa CTPOAT rpafynpoBOYHbIA rpacuk.

19.3.4.BbinonHeHne aHannsa

19.3.4.1 O6uwme TpeboBaHUA KMeTo4aM aHanmM3a 1 TpeboBaHnsa 6e30NacHOCTY NPU BbINOJIHEHUM aHANIM30B
— B COOTBETCTBUM C pasgenamu 4 n 5.

19.3.4.2 HaBecKy MeiHOro KOHL,eHTpaTa Maccoi ot 140 2 r noMeLatoT B CTakaH BMECTUMOCTbI0 250 cm3
npunusaoT 30 cM3a30THOI KMCNOTbI, HArpeBatT 40 NO/THOTO PACTBOPEHMWSA HABECKYM W BbIMapuBatoT A0 yaaneHus
OCHOBHOW Macchl KUCAOTbl. PacTBop oxnaxgarT, npunusaloT 20 cM3cepHoii KMcnoTel, pasbasneHHol 1:1, n
HarpeBatT A0 BblAeNeHNA NapoB CEPHOM KMCNOTbl. Cofepxnmoe Konbbl oxnaxaatoT, npubasnsaoT ot 1040 15 cm3
BO/AbI M ellle pa3 HarpesalT [0 BblAe/eHNA NapoB CEPHON KUCNOTbI.

K pactsopy npub6asnsaiT 15 cm3 BoAbl, OXxnaxgalT U nepennsatT ero B neperoHHyto konby. CtakaH
06MbIBalOT TPM pa3a Bofoi 06bemom oT 6 fo 7 cm3 B pacTBop B k016 OMycKaloT HECKOJIbKO KyCOYKOB NeM3bl,
npu6asnaoT 2 T CEPHOKMUCAOTO rngpasnHa. 0.5 r 6pomMuncToro kanus v 6bICTPO 3aKpbIBAIOT NEPEroHHyl Konby
npo6Koli, cHabXeHHOI HacafKol ¢ 6pbl3roynoenteneM v KkanenbHON BOPOHKOM. Hacaaky coe ANHAT C BOAAHbLIM
X0N0ANNBHUKOM C MOMOLLbIO PE3UHOBOM NPO6KN. XONOAUNBHUK COEAUHAIOT C NPUEMHUKOM A5 ANCTUNNATA, B
KOTOpbI/i NMpeaBapuTenbHO HannTo 40 cM3BOAbl. B KOHTPO/IbHBI NPUEMHUK HANNBAKT BOAblI CTOMLKO, YTOGbI
ypoBeHb ee 6bln B npegenax oT 140 2 MM Bbllle KOHLA CTEKNAHHOW Tpybkn. B neperoHHyto konby yepes
KanesbHyl0 BOPOHKY BBOAAT 70 CM3CONAHOW KNCMOThI, pacTBOP NepemMellnBaloT BCTPAXMBAHMEM U HAarpeBalT
[0 KuMeHusa, TemnepaTtypy KUNeHus noffepXusBaloT B TeHeHUe BCero BpeMeHu OTroHKU. OTroHaT 60 cm3
XNAKOCTK.

ANCTUNNAT U3 NPUEMHUKOB NepennBalT B MEPHYIO KO6Y BMeCcTUMOCTbIo 250 cm3, fonunsatoT BOAON 40
MeTKU 1 TWwaTe/IbHO NepemMelLnBatoT. B 3aBUCMOCTY OT 0XXMAaeMoli MaccoBOW J0NN MbllbsKa B CTakaH BMECTU-
MocTbo 100 cm30TMepsitoT nuneTkoit 25 (50) cm3pacTteopa. MpubasnsaoT 10 cM3a30THOR KUCNOTbI Y OCTOPOXHO
npv Temnepatype oT 120 ®C g0 130 °C BbinapuBalT gocyxa. [118 0KOHYaTeIbHOTo yAaneHns oCTaTKoB a30THOW
KWCNOTbl CTakaH NomMeLlLalT B CYLWWAbHbIN WKad 1 BbigepXuBaloT npu Temnepatype 135 eC B TeyeHue 1 4. K
ocTaTky npunusatoT 35 cm3ropsyeit Boabl. 4 cM3BOCCTAHOBUTENbHO CMECU U KUNATAT B TeyeHne 5 MuH. Pa-
CTBOpP OX/1XAAI0T U MepennBaioT B MEPHYIO KONGY BMeCcTUMOCTbio 50 cM3, 40/1MBaOT BOAON A0 METKM U Nnepeme-
LUMBAIOT.

N3mepAalT ONTUYECKYO NIOTHOCTL pacTBopa Ha (poToKoopuMeTpe Npu AinHe BosIHbl 750 HM. NCnonb3ys
KIOBETY TONLWMHOW nornowatwero ceet cnos 30 M.

B kauecTBe pacTBopa cpaBHEHUA NPUMEHSAIOT BOAY.

Maccy MbilbaKa B MUAIUIpaMMax ycTaHaB/MBaKT Mo rpagyvpoBOYHOMY rpadouky.

19.4 doTtomeTpuyecknin metog Il

19.4.1 CpepacTBa n3amMepeHuii, BcnoMmoratenbHble yCTPOCcTBa, MaTepuasnbl, pacTBopbl
Mpwv BbINONHEHWUM aHan3a NPUMEHAIT cneaylolme cpeacTsa U3MepPeHUid, BComoraTeibHble ycTpoicTea:
- YCTAHOBKY /19 OTFTOHKN MblLWbSKOBUCTOIO BOAOPOAA COrNacHO PUCYHKY 3;

69



FOCT 32221- 2013

1 — Konb6a C peakUMOHHOI Cblecblo: 2 — oTBOAHas Tpybka: 3 — npobupka, 3anonHeHHas pacTBOPOM voaa
4 — eMKOCTb C Oxnaxpjalolieii CMecblo

PucyHok 3 — YcTaHOBKa A8 OTFOHKW MbIWbAKOBUCTOrO BoAopoa

- hoTOoKOIOpUMETpP N106Oro TUNa;

- NNINTY 3/IEKTPUYECKYIO C 3aKPbITbIM HarpesaTe/IbHbIM 3/IEMEHTOM;

- Kon6bl MepHble 2— 100— 2,2— 200— 2,2— 250— 2 no NOCT 1770;

- Konobl KH-2— 100- 34 TXC no FOCT 25336;

- cTakaHbl B-1- 100 TXC,B- 1-400 TXC no 'OCT 25336;

- MMMNETKN He HWXe 2-ro knacca ToyHocTy no FOCT 29169 n TOCT 29227;

- BOPOHKM Ans ounbTpoBaHuns nabopatopHsie no FOCT 25336;

- MeH3ypku 50 no FOCT 1770;

- CTeK/1a Yacosble.

Mpu BbINOMIHEHMM aHaNn3a NPUMEHSIOT cneaylolLme maTepuansl, pacTBopbl;

- aMMOHWIA MonnbaeHoBoKuUcbI No FOCT 3765, pacTBOpP MONAPHON KOHUEHTpauun 1 Monbl'gm3;

- BOAy guctTunauposaHHy no FOCT 6709;

- KNCNOTYy cepHytlo no FOCT 4204, pasb6asneHHyto 1:1,1:2. 1:10. n pacTBOp MOISAPHON KOHLeHTpayuuu
15 monb/gm3;

- 0/10BO ABYXJlopucTOE No [29]. pacTBOpP MONSIPHOI KOHUEHTpauun 20 Monb/gm3;

- KucnoTy consiHyto no FOCT 3118;

-aHrMapua MbllbAKOBUCTLIW No TOCT 1973;

- pacTBOpPbl MbllWbsAKa N3BECTHOM KOHLEeHTpauuu;

- HaTpus rmgpokcua (Hatpus rngpookncek) no FOCT 4328. pacTBOp MOSIPHON KOHLUEHTpauun 1 monb/gm3u
pacTBOp MaccoBol KoHLeHTpaumn 200 r/gm3;

- BOCCTAHOBUTE/IbHYIO CMECb;

- rMapasunH cepHokucbliii no FOCT 5841, pacTBOpP MONSIPHOW KOHLEeHTpauun 15 mons/gm3

- KUCNOTYy a30THYt0 no FOCT 4461. paz6aBneHHyio 1:1;

- Kanuii iogmncTblii no FTOCT 4232, pacTBOpP MONSAPHOW KOHUEHTpaumm 15 monb/am3,

- UMHK rpaHynnpoBaHHsbiii no FOCT 3640;

- HaTpwWiA yrnekucnblii kncnblit no FOCT 4201, pacTBOpP MOJISIPHON KOHLEHTpauum 3 Monb/gm3;

-liog no FOCT 4159. pacTBOp MOMISIPHON KOoHUeHTpauun 0.01 monb/gm3;

- HaTpuit cepHokucnbliii no FOCT 4166;

- HaTpwiA cCepHOBaTUCTOKMCALIN (HaTpmsa TuocynbdaT) no FOCT 27068. pacTBOP MOSAPHON KOHLEHTpaLmum
0,01 monb/gm3;

-heHondgTanenH no [22], cnupToBOIi pacTBOP MaccoBO KOHUeHTpauun 1 r/am3

- CMUPT 3TUNOBbLIN PEKTUDMKOBAHHbI TexHUYeckuii no FOCT 18300.

19.4.2 MerTog aHanusa

MeToa OocHOBaH Ha 06pa30oBaHUM OKpalleHHOro coeAuHeHua Mblwbaka (V) ¢ MONMGLEHOEOKUCbIM
aMMOHMeM 1 nocneaytoLLemM BOCCTAHOBEHUN €r0 CEPHOKNC/IBIM TMAPa3MHOM B KNC/IO cpefe nocne oTaeneHns
MblILWbAKA OTFOHKOW € Buge TpUX10pnaa Uamn MbllibsKOBUCTOrO BOAOPOAA.
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19.4.3 ToAarotoBKa K BbIMOJ/IHEHUIO aHanu3a

19.4.3.1 Mpu NpUroToBNEHUN pacTBopa aMMOHUSI MOSMGAEHOBOKMCAOIO MOMSAPHON KOHUEHTpauuu
1 monb/aM3HaBeCKy aMMOHNS MONMGAEHOBOKNCIOrO Maccoi 1 r pacteopsoT B o6beme ot 30 g0 40 cm3Boab!,
pob6asnaoT 50 cM3pacTBOpa CEPHON KNCIOTbl MOASIPHOW KOHLeHTpauun 15 Monb/gm3un 4oBoasaT Bogon 4o 100 cm3.

19.4.3.2 MNpu NpMroToBAEHNN pacTBOpa 0/10Ba ABYX/IOPUCTOr0 MOJISIPHON KOHUeHTpayum 20 Monb/gMm3Ha-
BECKYy 0/10Ba ABYX/I0PUCTOro Maccoii 20 r nomeLatT B konby, npunansatT 20 cM3CONAHON KUCNOTbI, HarpeBawT
[0 NOIHOTO pacTBOpPeHUs, A0BOAAT BoAoM o 100 cm3

19.4.3.3 ,na NOCTPOEHMUSA rpagyMpoBOYHOro rpadpmka roToBAT PacTBOPbI MbllbsKa N3BECTHO KOHLEHTpPa-
uum.

Mpw npurotoBneHun pactsopa A MaccoBOli KOHLEeHTpaLun Mblwbaka 1 Mr/cM3 HaBeCKy MbILLbAKOBUCTOIO
aHrngpuga maccoii 0.132 r pacTBOpsAKT B 2 CM3 pacTBopa rujpokcuga HaTpusa MONSIPHOW KOHLEeHTpauumn
1 monb/am3 pa3b6aBnaoT BOAOK A0 METKU B MEPHOI KON6e BMecTMMOCTbio 100 cm3.

Mpu npurotoBneHnn pacteopa b maccoBoi koHUeHTpauun Mbiwbsika 0.1 mr/cm3 10,0 cm3pacTBopa A no-
MeLlaKT B MEPHYIO KONGY BMeCTUMOCTb0 100 cM3 foNnBalT BOLOW 40 METKM.

Mpu npurotoBnexnnn pactsopa B maccoBoli KoHUeHTpauun mbiwbsaka 0,01 mr/cm3 10,0 cm3pacTtBopa b
nomMeLyalT B MEPHYIO KONBYy BMeCcTUMOCTbo 100 cm3, fonnBatoT BOAON 40 METKN U NepemMeLLnBatoT.

19.4.3.4 Mpu NpUroToBNEHNM BOCCTAHOBUTE/IbHOI cMeck 40 cM3pacTBopa MONNGAEHOBOKUCIONO aMMOHUS
1 32 cm3pacTBopa CEpHOKUCOro rmapasmHa nomeLalnT B MepHy Konby BMmecTumocTbio 200 cm3um fonnsatoT
BOAOW [0 METKU. MPUMEHSAIOT CBEXENPUTOTOBNIEHHYIO CMECh.

19.4.4 BbinonHeHne aHanusa

19.4.4.1 O6wume TpeboBaHNSA KMeTOLaM aHaNn3a u TpeboBaHnA 6€30NacHOCTU NPY BbINO/THEHUN aHANN308B
— B COOTBETCTBUK C pasgenamu 4 n 5.

19.4.4.2 HaBecky MefAHOro KoHueHTpaTa Maccoii oT 0,1 go 0.5 r B 3aBUCMMOCTM OT MaccoBoOii fonu
MblLbsKa (B COOTBETCTBUM C Tabnuuel 30) nomellaloT B CTakaH BMeCTUMOCTbo 400 cm3, cMaumBaloT He60bLIUM
KO/IMYeCcTBOM BOAbI, NpuansaT 20 cM3a30THON KMCNOTbl, pa3baBneHHol 1:1. CTakaH NPUKPbIBAKOT YacOBbIM
CTEeK/IOM v ynapusarT npu Temnepatype 200 °C Ha 3/1eKTpuyeckoii 6aHe 1,0 o6beMa 0T 540 7 cM3, 3aTeM CTEK/O
06MbIBaOT HEBOMbLWNM KONMYECTBOM BOAbI, A06aBNAT 15 cm3cepHoit kucnoTbl, pasdbasneHHoi 1:1. NMpopon-
XalT ynapvsaTb [0 BblAeeHNss NapoB CEPHOIO aHrnapuaa.

Ta6nuya 30

MaccoBas fons mbiwbsaka. % NcxogHaa Hasecka, r Pas6aBnexue, cM3 AnvksoTa, cM3
0.4 0.5 100 5
1.0 0.2 100 5
3.5 0,2 200 2
5.0 0.1 200 2

CHUMaIT cTakaH, OX1lax4atT, CTEHKN 06MbIBaOT HE6O/bLLMM KOMYECTBOM BOZbI M MOBTOPSAIOT ynapuaa-
HWe A0 BblAeneHnsa napos.

CTakaH cHumaloT ¢ 6aHu, oxnaxgaloT, 406aBnAT 40 cM3BOAbI Y KUNATAT 40 NOSHOTO PACTBOPEHUSA Cy/b-
¢hatos. CHOBa OX/1@XatoT, COAEPXKMMOe CTakaHa KO/IMYeCTBEHHO NepPeHOCAT B MEPHYI0 KONby 1 nepemelunsaoT.
OTMAbTPOBLIBAKT HEBGO/bLLYIO YACTb pacTBOpa, 0T6MpPalT aNMKBOTY B 3aBUCMMOCTY OT COAEPXKaHNA MblllbsaKa
(8 cooTtBeTcTBUM C Tabnuueli 30) n noMewatoT B KoNby NeperoHHOro annapara, 4o6asnsT 5 cM3consaHoi
kncnoTel. 1 cm3pacTBopa ogmcToro kanus. 1 cM3 pacTBopa ABYX/I0PMCTOro 0/10Ba, 3 cM3 pacTBopa CepHoi
KUCnoTbl, pa3baBneHHon 1:2. nagoBoaaT Bogon fo 30 cm3.

Mocne no6aBneHnsa KaXxjoro peaktmea pacTBOp XOpOLLO NepeMeLwnsaloT, NogorpesalT B TeyeHne 5 MuH
Ha BOASIHOW 6aHe. OxnaxpalT A0 Temnepatypsl oT 18 °C go 20 °C, nomewas Konby ¢ pacTBOPOM B EMKOCTb,
3ano/IHEHHYI0 X0N04HOW BoAoN (TemnepaTtypa oT 14 °C go 16 °C). 3aTeM BHOCSAT B K06y 2 r MeTa//IM4eckoro
LUHKa M Konby 6bICTPO 3aKpbiBalOT NPOOKOW C ra300TBOAHON TPYOKOW, KOHEL, KOTOPOI ONyLeH B NMPUEMHWUK-
NOBYLIKY. B NpMeMHUK-N0BYLIKY 3apaHee f06aBnA0T 2 cM3 pacTBopa YrekMcoro KUCA0ro Hatpmusa u ot 7 ao
10 cm3pacTBopa iiofa. BblgennBwmnincs MbllbSKOBUCTbI BOAOPOS B NPUEMHUKE OKUCAAETCA NOA0M A0 Mblllb-
SIKOBOW KMCNOTbl. OTFOHKa MbILLbSKOBUCTOrO BOAOPOAa ANUTCA B TeueHue oT 40 fo 60 MuH.

Mocne OKoHYaHWA OTFOHKM ra300TBOAHYH TPYOKY OTCOEANHSIOT OT NEPErOHHOW KONbbI, COAEPXMMOe NpueM-
HMKa NepPeHOCAT B CTakaH BMeCTUMOCTbi0 100 cm3. MpobupKy 1 ra300TBOAHYI0 TPY6GKY CMbIBaOT, cobupas B aToT
e cTakaH. BHOCAT B cTakaH 2 I CEPHOKMCIOTO HaTpua U 2 cM3CEPHOI KUCNOTbI, pa3basneHHoi 1:10. CTakaH
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nomMeLyalT na BOASAHY0 6aHI0 M OTFOHAT N36bITOK lioga B TeyeHne oT 20 Ao 30 MuH. [ocne oxnaxaeHua ocTas-
lWniics Mof OTTUTPOBbLIBAIOT PACTBOPOM TUOCY/IbhaTa HATPUS 40 NCHE3HOBEHUS XXeTON okpacku. 3atem gobaB-
NAT OfHY Kann heHondTanemHa n HeTpanu3yT pacTBOPOM rMAPOKCHUAA HATPUSA MaCCOBOW KOHLEeHTpauuu
200 r/am34,0 MannHOBOW OKpacku MHAMKaTopa U cHoBa 40 ob6ecuBeyYnBaHns pacTBOPOM CEPHOM KUCIOTbI, pas-
6aBneHHoli 1:10. MpunueakT oT 1540 20 cM3BOCCTAHOBUTEILHOI CMecH, MOMELLalT CTaKaH Ha BOASIHYH 6aHo
B TeyeHune o1 20 go 30 MuH g0 o6pa3oBaHns cuHW. CTakaH oxnaxpalT B NPOTOYHOI BoAe, 3aTeM NepeHocAT
CoepPXNMOe B MepHy Konby BmecTumocTbio 100 cM3,X0poLwo nepemMeLwnBatoT U No UCTeYEHUN BpeEMEHU OT
1040 15 MUH U3MepAT ONTUYECKYI0 MIOTHOCTb pacTBopa Ha (hOToKOIOpUMeTpe Npu AINHE BOJHbI 655 HM. uc-
nonb3ys KBETY TONLWMHON nornowatwero ceeT cnos 30 M.

B KauecTBe pacTBopa CpaBHEHMA NPUMEHSAIOT pacTBOP KOHTPO/IbHOIO ONbITa, MPOBEAEHHbIN Yepes Bce cTa-
Ann aHanusa.

MapannensHo ¢ Nnpo6amun aHanM3upyT annkeoTy (10 cm3) pacTBopa MblwbsAka. Ans atoro 10.0 cm3pa-
cTBOpa B nomewialoT B neperoHHyo konby, fob6asnsaT 5 cmM3 conaHon kucnoTel. 1 cM3 pacTtBopa iogucToro
kanusa. 1 cm3pacTeopa BYX/IOPUCTOr0 0/10Ba Y MPOBOAAT aHaIN3, Kak yKa3aHo Bbllwe.

19.5MoTeHUMOMETPUYECKNA MeTOo,

19.5.1 CpepacTBa U3MepeHuii, BcnmoMmoraTeibHble YCTpoOWCTBa, MaTepuasnbl, pacTBopbl

Mpu BbINOMIHEHMM aHaNN3a NPUMEHSIOT cieayloLLme cpeicTBa MU3MepeHWii, BCrnomoraTeibHble YyCTpoicTBa:

- YCTAHOBKY A/19 OTTOHKU TPEXX/TOPUCTOr0 MblLLbSKa COrTacHO PUCYHKY 2;

- NOTEHLMOMETP C NAATUHOBbLIM UHANKATOPHbLIM 3/1EKTPOAOM, COCTOALWMIA N3 NNATUHOBOM NPOBOJIOKM AMna-
MeTpoM 0.5 MM. BNasiHHOI B KOHeL, TO/ICTOCTEHHOI CTeKASAHHOW Tpy6Ku. [lnHa cBO604HOr0 KOHLa NPOBO/IOKU
0KO/I0 7 MM. B KauecTBe aneKTpoja CpaBHEHUA NPUMEHSAIT KanoOMe bHbI 31eKTpos;

- wKad cywnnbHbIi, o6ecneynBarwmii Temnepatypy Harpesa 180 °C;

- KoNnbbl MepHble 2— 1000— 2 no FOCT 1770;

- cTakaHbl B-1— 250 TXC no NOCT 25336;

- MUNETKN He HMXKe 2-ro Knacca TouHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKM AN domnbTpoBaHuns nabopatopHslie no FOCT 25336:

- MeH3ypkn 50 no FOCT 1770.

Mpu BINOMIHEHMM aHann3a NPUMEHAIT cneaytoLlne maTepuansl, pacTBopbI:

- Kanuii 6pomHoBaTO-KMCAbIl No TOCT 4457. pacTBOp MONSAPHOW KOHUeHTpauumn 0.02 Monb/gm3;

- BOAY guctunnuposaHHyto no FOCT 6709;

- aHrMapua MbllWbsakoBucTbii no FOCT 1973;

- pacTBOp MbIlUbsAKa N3BECTHOI KOHLEeHTpauuu;

- HaTpus rmgpokeng (Hatpusa rmapookuck) no FOCT 4328. pacTBOp MaccoBoii KoHLUeHTpauumn 20 r/gm3;

-hbeHondgTanenH no [22]. cnupToBOIi pacTBOP MaccoBOI KOHUeHTpauun 1 r/am3

- CMUPT 3TUNOBbIN PEKTUMKOBAHHbI TeXHUYecKmMii no FOCT 18300;

- KncnoTy cepHyto no FOCT 4204. pa36asneHHyio 1:1 un 1:3;

- HaTpuii agByyrnekucnbiii no FOCT 2156;

- KucnoTy consiHyto no FOCT 3118. paszbaBneHHywo 1:1;

- Kanuii 6pomucTblii no FTOCT 4160;

- KucnoTy a3oTHyto no FOCT 4461.

19.5.2 MeTopa aHanu3a

MeTof OCHOBaH Ha NOTEHLUMOMETPUYECKOM TUTPOBAHUW MbllbAKa NOC/AEe OTAENEHUA ero OT MeLlatoLLnX
31eMeHTOB NyTeM OTIOHKMN U3 CONIAHOKMCOro pacTBopa B Buae Tpuxnopuga.

19.5.3 NMoAroToBKa K BbIMONTHEHMIO aHannsa

19.5.3.1 Mpu nNpuUroToBNEHUN pacTBOpa OGPOMHOBATO-KUC/OTO Ka/ua MOJIAPHOM  KOHUEeHTpauuu
0.02 monb/gM3HaBeCKy fBaX bl NePeKPUCTaNIN30BaHHOrO 1 BbICYLLEHHOTO nNpu TemnepaType 180 °C 6poMHOBa-
TO-KUC/I0T0 Kanus maccoi 0.5567 r pacTBOPSIOT B BOAE U NepesiMBaloT B MEPHYIO K016y BMecTMMocTbio 1000 cm3.
PacTBop fonnBaloT BOAON 40 METKM N MepeMeLLInBaloT.

19.5.3.2 1ns NnOCTPOEHNS rpalyMpoBOYHOro rpadiuka roToBAT PpacTBOP MblllbsKa U3BECTHOM KOHLLEHTpaL K.

Mpu NpuUroToBNEHUN pacTBOpa MbIlbSAKA MAcCOBOWN KOHLEHTpauun 1 Mr/cM3 HaBeCcKy MblLLbAKOBUCTOrO
aHrngpuga maccoii 1.3200 r pacTBopsitoT Npu cnabom HarpesaHun B 20 cm3 pacTBopa rmapokcuaa HaTpus.
PacTtBop nepenuBalT B MEPHYI K016y BMecTuMocTbio 1000 cm3, pa3baBnstoT Bogoi Ao 300 cm3, npubaBnsaioT
1- 2 kannu cheHondTanenHa n cepHyio KucnoTy, pasdasneHHyto 1:3. go obecuBeynBaHuns pactsopa. Kpactsopy
[06aBnA0T 5 r ABYYIN1€KMCAOr0 HAaTPUs, oOXNaXxaalT v A0NUBaOT BOAON 40 METKU.
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19.5.3.3 YcTaHOBKa MacCoBOM KOHLEHTpauun pactsopa 6pomMmMoBaTo-KNCIOro Kanus

Ana onpefeneHus maccoBoli KoHUeHTpauun 0,02 monb/gM3 pacTBopa 6pPOMHOBATO-KMCAOTO Kanus B Tpy
cTakaHa BMeCTUMOCTbI0 250 cm3kaxaplli oT6upatoT 2.0; 5,0 1 10.0 cm3pacTBopa MbllbsaKa. HeTBepThblli cTakaH
CNYXWT ANS NPOBEAEHNS KOHTPOILHOrO OnbiTa. Bo BCe cTakaHbl NpuamMeatoT no 60 cm3coNsHOM KUCNoThl, pa3bas-
nexHoli 1:1. Boay fo 200 cm3,3aTtem npnu6aBnsatoT No 0.5 r 6GpOMUCTOro Kanusa n TUTPYHOT, Kak ykazaHo B 19.5.4.3.

MaccoByl0 KOHLeHTpauuio pacTBopa OPOMHOBATO-KMCMOIO Kains  MONSPHON  KOHLEeHTpauum
0.02 monb/gm3C. BbIpaXXeHHY0 B rpaMMax Mbilbsika Ha 1 cm3 pacTtBopa, r/cm3, onpegensatoT no hopmyne

c+—f (41)
\%
rae T — Mmacca Mblllibska BO B3SITO a/IMKBOTE pacTBoOpa MbllbsAKa U3BECTHOW KOHLieHTpauuu, r:
V — o06bem pacTBopa 6pOMHOBATO-KMNC/IOTO Kanna MOMAPHOA KoHueHTpauun 0.02 monb/AmM3 n3pacxofoBaH-
HbIA HA TUTPOBAHME MblILbsKA, CM3.
19.5.4 BbinosniHeHWe aHanusa
19.5.4.1 O6wume TpeboBaHMA K MeTogaM aHanu3a u TpeboBaHUA 6e30NacHOCTM NPU BbINOMIHEHWUMW aHa-
NIN30B— B COOTBETCTBUU C pasgenamm 4 un 5.
19.5.4.2 Macca HaBeCcku MeHOro KOHL,eHTpaTa, 06beM a30THOI 1 CepHOI KNCMOT B 3aBUCMMOCTM OT Mac-
COBOWi A0 MbllWbsAKa YKa3aHbl B Tabnumue 31.

Ta6nuya 31

MaccoBsas [0NS MblWwbAK!. % Macca HaBecku, © O6bem a30THOW KUCMOTbI. cmj O6bem cepkoit KUCMOoTbl, CM3
Or 01 pgo 05 2 40 20
» 05 * 1 1 30 15
b 1 » 5 0.5 20 15
19.5.4.3 HaBecky MefHOro KoHLeHTpaTa noMewarT B CTakaH BMeCTUMOCTbI0 250 cm3, npunmsaloT a3oT-

HYI0 KUC/OTY BOObeMe, yKa3aHHOM B Tabnuue 31. HarpesatoT [0 MOJIHOrO pacTBOPEHMUSA HABECKN 1 BbinapusaloT
pacTBOp A0 yAaneHnsi OCHOBHOM Macchl KUCNOTbl. PacTBOp oxnaxaaloT U NPUIMBatOT CEPHYIO KUCNOTY, pa3bas-
neHHyw 1:1. B 06bEME, YKazaHHOM B Tabnuue 31. Janee npogosnkatoT aHanus, kak ykasaHo B 19.3.4.2,

[ocne OTroHKW MbllUbsAKA ANCTUNNAT U3 MPUEMHUKOB NepennsBaloT B CTakaH BMeCTUMOCTbI0 250 cM3, npu-
6aBnatT 0.5 r 6pomucToro Kanus, pasbasnsaT pacTBop BoAoN A0 200 cM3 ¥ NOTEHLMOMETPUYECKN TUTPYIOT
pacTBOpOM 6POMHOBATO-KWUCNOMO Kasinsi Npu HENpepLIBHOM NepemMeLlBaHnmn pacTeopa.

19.6 O6paboTka pe3ynbLTaToB aHanusa

19.6.1 MaccoByio f0110 MbilwbsaKa X. %. Npy UCNoNb30BaHUN (hoToMeTpuyeckoro metoga | Bbl4MCcNAOT No
thopmyne
n T, Y 100
"UTtro O0O. (42)
rpe T, — Macca MbllWbsKa, HalljeHHas no rpafyMpoBOYHOMY rpadiuky, Mr,
T — Macca HaBeCK/M MeJHOro KoHLeHTpara, .

V — 06bemM MepHoii Konbsl, cM3:
Y, — 06beM anukKBOThLI pacTesopa, cM3
19.6.2 MaccoByto gonto Mbiwbsaka X,. %, npy ncnonb3oBaHUN hoTtomeTpuyeckoro metoga |l BbIUMCAAT N0
thopmyne

C Y1-100 (43)
1~ y2T1 -1000

rae C — copepxaHue Mbllbska B a/lMKBOTE pacTBopa M3BECTHON KOHLEeHTpaLuuu, mr:
y, — CcBeTonornoweHne npobbl;
y2— CBEeTOMOI/IoWeHe pacTBOpa U3BECTHOI KOHLeHTpaLuu;
T — mMacca HaBeCKW MeAHOro KOHLeHTpaTa, I.
19.6.3 MaccoByto f,0/110 MbllbsAKa X 2. %. Npy UCNOSIb30BaHUMN NOTEHLUOMETPUYECKOTO MEeToAa BblYNCNAT
no chopmyne
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cAmMoo (44)
T
rape C — MaccoBasd KOHUeHTpauus pacTtBopa OpOMHOBATO-KMC/IOTO Kanius MOMAPHON  KOHLEeHTpauuun
0,02 Monb/AM3 N0 MbILWbAKY, F/cM3;
V — o06bem pacTBopa 6pOMHOBATO-KUCIOr0O Kanua MOISiPHOM KoHUueHTpauun 0,02 monb/gm3, nspacxono-
BaHHbI Ha TUTPOBaHMe, CM3;
T Macca HaBeCckn MefHOro KoHueHTpaTa, T.

19.6.4 3a pesynbTar aHannsa NpMHUMalOT cpejHeapudmeTnyecKoe 3HaYeHe ABYX napasienbHbix onpese-
JIeHWIA NP YCNOBKM, 4TO abCcoNoTHaA Pa3HOCTb MeXy HAMU B YC/I0BMAX NOBTOPAEMOCTU He NpeBbillaeT 3Have-
HUI (Npu goBepuTenbHol BepoaTHocTn P = 0,95) npeaena noBTOpsAeMOCTM I, NpUBeAEHHbIX B Tabnuue 29.

Ecnn pacxoxgeHne mexay pesynbTatamv napasienbHbiX onpeAefieHnii npesblllaeT 3HaYeHne npegena
NOBTOPSAEMOCTU, BbINOMHAT Npoueaypbl, n3noxeHHole B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

19.6.5 PacxoxeHus mMexgy pesyfnbTatamu aHannia, nofy4eHHbIMU B ABYX nabopaTopusax, He JO/MKHbI
npesbilaTh Npejena BOCNPOM3BOANMOCTU. B 3TOM cnyyae 3a OKOHYaTe/ IbHbIN pe3y/bTaT MOXeT ObITb MPUHATO UX
cpegHeapumeTnyeckoe 3HaveHve. MNpn HeBbINOHEHUN 3TOTO YCAI0BUSA MOTYT 6bITb NCNO/Ib30BaHbI NPOLLEAYpbI,
n3noxeHHole B FOCT NCO 5725-6.

19.7 KoHTpoOnb KayecTsa pe3ynbTaTtoB aHanu3a
KoHTposib KauecTBa pe3ynbTaToB aHanmsa — no 4.25.
19.8 OchopmneHune pesynbTaTtoB aHanunsa

Pe3ynbTatbl aHann3a oMOPMAIT B COOTBETCTBUM C4.23. 3HAYEHUSA NOTPELUHOCTN Pe3y/bTaTtoB aHannsa
(x 0) npusepeHsl B Tabnuue 29.

20 MeToAbl onpefeneHns MaccoBOi fo0uM 30010Ta U cepebpa

20.1 O6nacTtb NpUMeHeHuns

B HacTosileM pasjesne ycTaHOB/IEHO oNpeesieHne MaccoBoii onu 30n0Ta u cepebpa Nnpo6UpHo-rpasu-
MeTpuyeckum (Npu MmaccoBoli fone 3010Ta ot 1r/T n Bbllwe 1 cepebpa cebiwe 10 r/T), npobupHo-thoToMeTpuyec-
KM (Npu maccoBoli gone 3on0ta ot 0.0540 11/T), 3KCTPAKLMOHHO-aTOMHO-abCcop6LUMOHHbIM (NpY Maccoi gone
3010Ta 0T 1 /T M BbIWE) M aTOMHO-abcopbUMOHHBLIM (MpY MaccoBoi Aone cepebpa cBbiwe 10 r/T) MmeTogamu.

20.2 Tpe6oBaHMA K NOrpewHOCTN aHanmsa

MorpelwHocTb pe3ynbTaToB aHaM3a MaccoBOi 40K 30/10Ta U cepebpa, 3HaYeHns npeaenoB NOBTOPSAEMO-

CTU 1 BOCMPOU3BOAUMOCTU A5 JOBEPUTENbHOW BepoATHOCTH P = 0.95 JO/MKHbLI COOTBETCTBOBATL 3HAYEHUAM,
npueefeHHbIM B Tabnmuax 32 n 33.

Ta6nuya 32

Bri/T
[AvnanasoH maccosoli fonm McdpewmocTts poaynbia* Mpeaen
3onora ToB aHa/msa 1[I NOBTOPSIEMOCTU BOCNPON3BOAUMOCTH
r<n * 3)
Ot 0.05 a0 0.10 BKIOM. 0.04 0.03 0.06
Cs. 0.10 » 0.20 B 0.08 0.08 0.11
» 0,20 » 0.50 » 0.16 0.17 0.23
» 05 » 1.0 B 0.4 0.4 0,6
» 1.0 » 4.0 b 0.6 0.6 0.9
» 4.0 » 15.0 B 2.0 2.2 2.8
» 15.0 » 30,0 » 4.6 4.4 6.5
» 30.0 » 60.0 B 5.6 5.9 7.9
» 60.0 » 100.0 6.4 7.0 9.0
» 100.0 10.6 10.0 15.0

* COOTBETCTBYIOT 3HAYEHUAM PaCWUPEHHON HEeonpefeneHHOCTH.
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Ta6nuya 33

Br/t
JlvanasoH maccoBoil gonu MorpewHoCcTb pesynbTa- npeaen
cepebpa TOB aHa/msa * A* NOBTOPSAEMOCTH BOCMPON3BOAMMOCTH
S« 3
Or 10.0 4o 20.0 BK/IOY. 6.2 5.5 8.8
Cs. 20.0 » 40,0 B 8.8 7.3 12.4
* 40.0 » 80,0 » 11.0 12.6 15.0
» 80.0 s 1500 = 12.7 15.0 18.0
= 150,0 O 300.0 s 15.6 18.0 22,0
» 3000 » 6000 = 24.8 28.0 35,0
* 600.0 O 1200.0 =« 38.9 50,0 55.0
» 1200,0 » 1500.0 = 46.7 60.0 66.0
* 1500.0 » 2000.0 = 62.3 80,0 88.0

* COOTBETCTBYIOT 3HAYEHUSAM pacllUpeHHoll HeonpeAeneHHOCTU.

20.3 Tpob6upHo-rpaBMmMeTpuyYeCcKuii Metos onpegeseHns mMaccoBoil 40N 3010Ta n cepebpa

20.3.1 CpepacTBa U3MepeHUil, BCnoMoraTeibHble yCTpOWCcTBa, MaTepuasbl, pacTBopbl

Mpwn BbINONHEHNM aHanNM3a NPUMEHSAT cneaylllme cpeacTsa M3MepeHuii, BCcomoraTeibHble yCTpoiicTBa:

- Becbl nabopaTopHble ¢ HaMbonbLWUM NpeaesnoM B3BeWMNBaHUA 5 T cneumanbHOro knacca TO4HOCTU No
FOCT 24104 c guckpeTHocTbto 0,001 wr;

- Becbl nabopaTopHble ¢ HanboNbWUM Npesenom B3selwmaHnsa 200 r cneynanbHOro knacca TOYHOCTU Mo
FOCT 24104 c gpuckpeTHoCTbt0 0.001 .

- Becbl 1abopaTtopHble ¢ HanbonbWnM npegenom B3seLwwBaHms oT 500 go 1000 r BbICOKOTO Knacca TOYHO-
ctn no F'OCT 24104 c guckpeTHoCTb0 0,01 T;

- BECbl N1 CTATMYECKOro B3BeLIMBaHUA C HaMboNbWUM npegenom B3selwnsaHma 100 kr cpegHero knacca
TOoYyHoCcTM no NOCT 29329;

- U3N10XKHULY YYTYHHYIO UK CTasIbHYH KOHUYECKYH C pa3MepoM BepxXHerogmametpa 70 Mm. BbICOTOW 150 MMm:

- KOPOGKY WamMOTOBYH ANNHON 180 MM, WwnpuHoli 80 Mm, BbicoToli 30 MMm;

- MOJIOTOK LW/INCHOBAHHbIA ANA PACKOBKW KOPOJIbKOB.

- HaKOBaslbHI0 CTaslbHY0 ANA OTOUBKM CNnaBa;

- neyb MyhenbHY0 C TEpMOperynaTopom, obecneunBatoLlyto TemnepaTypy Harpesa go 1100 °C;

- neyb (TUNa ropHa), obecneymsalrLyo Temnepartypy Harpesa 1100 °C;

- NeYb 3NEKTPUYECKYHO C 3aKpbITOW cnupanbio;

- KON6bl MepHble 2— 100— 2,2— 250- 2,2— 1000- 2 no NOCT 1770,

- Kon6bl KH-2— 750— 34/35 TXC no OCT 25336;

- cTakaHbl B-1- 800 TXC no FOCT 25336;

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

- BOPOHKU ANns chunbTpoBaHus nabopatopHselie no FOCT 25336;

- TUrAn n vawku papdgoposbie no FOCT 9147,

- 100Y4KM LWaMOoTOBble nnu dhaptopossble.

- TUFNX WaMOoTOBbIE BMECTUMOCTbLI 500 cm3

- cuTo cceTkoit no FOCT 6613;

- WMnubl ana turnei, wepbepos n Kanenei.

Mpwv BbINONHEHWY aHaNN3a NPUMEHSIOT cnegyloline matepuarbl, pacTBopbl:

- Kanenu marHe3mToBble, MPUrOTOBNEHHbIE N3 CMecK, cocTosL el n3 85 % marHesunta n 15 % nopTtnaHgue-
MeHTa Mapku He Humke 400, n3menbUYeHHbIX A0 pa3Mepa YacTul, NPOXoAsALLMX Yepe3 cuTo ¢ ceTkoli 0071 K. c
pobasneHnem 10 % sogbl. Mepes NpUMEHEHNEM Kanenmn fo/MKHbl 6biTb BbICYLLEHbI.

- NopoLoK nepuknasosbiii nofOCT 10360:

- NOPOLLOK MasIHe3UTOoEebI U3 MarHe3nToBoro kupnuya no FOCT 4689:

- noptnaHguemeHT no FOCT 10178.

- cTeknoxuakoe no FOCT 13078;

- HaTpwuii xnopucTblii no FTOCT 4233, pacTBOP MaccoBOW KoHLeHTpayum 100 r/gm3;

- CBUHEL, YKCYCHOKMC/bI 3-BoAHbI no TOCT 1027, pacTBOp MaccoBoii KOHLeHTpauuu 100 r/gmM3
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- rnet cBnHUOBLIV no FTOCT 5539.

- COAy KasbUMHMPOBaHHYH TexHnyeckyw rno NOCT 5100;

- ponbry us ceunuya no FOCT 3778.

- BO4Y gMcTunnuposaHHyo no FOCT 6709;

- KUcnoty ykcycHyto no NroCT 61;

- KNCNOTY a30THyto no FOCT 4461 n pasbasneHHyto 1:1,1:4;

- KucnoTy cepHyto no FOCT 4204 n pasbaBneHHywo 1:1;

- KucnoTy consHyw no FOCT 3118 npasbaBneHHyto 1:1,1:300;

- CMeCb KNC/IOT CO/IAHOM 1 a30THOM B COOTHOLWEHNK 3:1;

- KUCNOTY 30/10TOX/IOPUCTOBOAOPOAHYIO B amnynax;

- rngpasuH gurngpoxnaopug no FOCT 22159. pacTBOp MaccoBOi KoHUeHTpauumn 200 r/am3;

-yronb gpeBecHsblii no FOCT 7657;

- MyKY NweHnyHyt xnebonekapHyto no FOCT 26574,

- HaTpuit a30THOKKCAbI No FTOCT 4168;

- TMAPOXMHOH no FOCT 19627, pacTBOP MOJIAPHOI KOHUeHTpauun 0,007 monb/gm3;

- OpTOAMAaHU3NAMH. nHaMKaTop: pacteopsAlT 0.5 r nHankatopa B cmecn 200 cm3BoAbl M 2 cM3CONAHON
KWCNOTbI, pas6asnsatoT Bogoli go 500 cm3:

- cennTpy Kanunesyto no FOCT 19790;

-30n070 no FOCT 6835 nnu apyroli HOpMaTUBHO fOKyMeHTaLuK;

- pacTBOp 30/10Ta MacCcoBOW KOHUeHTpauuu 1 mr/cm3;

-cepe6po no FOCT 6836 nnu apyroii HOpMaTUBHO [OKYMEHTaLumn:

- 6ypy TexHuueckyt no FOCT 8429;

- hunbTpbl 06€330/1€HHbIE NOo [16].

20.3.2 MeTopf aHanusa

MeTo[ OCHOBaH Ha TUrefNlbHON NnaBKe HaBECKU MeJHOro KOHLeHTpaTa 1n6o HenocpeCTBEHHO C LUNXTOM
npu Temnepatype ot 1000 °Cao 1100 °C,nn60 nocne npeaBapuTenbHOro NpoKaaMBaHusa Npu temnepaTtype ot
450 °C po 550 °C v o6e3mexnBaHnn NPOKarIEHHOIo MeAHOro KOHLUEHTPaTa B CEPHOW KUCoTe.

Mony4veHHbI CBUHLOBbIN CMnas, cofepxallyuii 301070 1 cepebpo, noABepraT OKUCANTENIbHOMY pacnnas-
neHuto npu temnepatype oT 900 eC g0 950 °C. MaccoByto g0/1t0 30/10Ta U cepebpa, NoslyYeHHbIX NyTeM Kynens-
Luu. onpegensaioT rpaBuMeTpuyeckuM MeToAoM.

20.3.3 MoarotoBKa K BbINOJIHEHUIO aHanunsa

20.3.3.1 MNpw npurotToBneHnUn 30/0Ta B 1abopaTopum amnyny, cogepxatlyto ot 1 40 2 1 30/10TOX/I0pUCTOBO-
[OPOAHOW KNCNOTbI, BCKPbIBAKT U COJTb PACTBOPAOT B 06beMe 0T 50 0 100 cm3BoAbl B KOS16€ BMECTUMOCTbIO
250 cm3, 3aTem npunmnsaroT 5 cM3CONSAHON KACNOThI 1 BbiNapyBaloT 40 CMPONO06Pa3HOro COCTOSHUA. Brinapusa-
HUe NOBTOPSAIOT ele 2 pa3a c2 CM3CONAHON KMCNOTbI 4,0 BlaxHoli conn. Koctatky npunmatToT 100 go 150 cm3
BOZbl M pacTBOp hMAbTPYIOT Yepe3 NAOTHbIV huabTP, NPOMbIBas ero 2— 3 pa3a BoAol, NOAKNC/IEHHO CONSAHO
kncnotoii. K ounbtpaty npunusatT oT 30 o 40 cm3 pacTBopa CONSTHOKUCOrO rmapasnHa 1 nepemeLLmBaoT.
BbinagaeT 6ypblii ocafok 30n0Ta. Mocne oTcTanBaHna ocajka v 0CBeTNIeHNA pacTBopa 0T UNbTPOBbLIBAKT 0Caf0K
Ha NI0THbIN UALTP.

Ocafok 30/10Ta Ha (hunbTpe NPoMbIBaOT 4 pa3a BOAOW, NoMeLaoT B hapopoBbIi TUresb, BbICYLUMBAKOT B
cywmnbHoM wkadpy npm Temnepatype ot 105 °C go 110 C B TedyeHne 30 MUH 1 030N510T hUNLTP NPU TemnepaType
700 °C B TeueHne oT 20 40 30 MVH. Y 4ansatoT ¢ 30/10Ta OcTaTku 30/1bl OT hunbTpa M UCNONL3YIOT ero Ans onpeje-
NIeHNs NOTepb NPY KynesimpoBaHnu.

20.3.3.2 Mpu NpuroToBaeHNM pacTBopa 30/10Ta MacCOBOW KOHLeHTpaLmm 1 mr/cm3HaBecky 30/10Ta Maccoi
0,1000 r, B3ATyl0 Ha Becax nabopaTopHbIX C HaMboNbWNUM NpegenomM B3BelwBaHua 5 r, pactsopsatotT B 10 cm3
CMecK COMAHOW 1 a30THOW KMCNOT (B COOTHOWeHUN 3:1) Npu HarpeBaHUN Ha BOAsAHON 6aHe. MNocne yganeHus
OKCWJ0B a30Ta pacTBOp BbiNapuBaloT A0 BNaXHbIX coneit. [lo6aBnsatoT oT 2 40 3 cM3CONAHON KNCNOTbI U CHOBa
BbiNapuBaloT A0 BNaXHbIX coneit. MpubasnsawoT oT 1540 20 cm3pacTBopa CoNsHOM KACNOTbl, pa3dbaBneHHoW 1:1,
HarpeBaloT 0 pacTBOpeHMs coneil, npn6asnatoT 0.1 r X/IOPUCTOro HATPUS, OXNAXKAAT, KOJIMYECTBEHHO NepeHo-
CAT B MEPHYI0 KONGY BMecTUMOoCTbio 100 cm3, 4,0N1MBaAIOT 40 METKU PACTBOPOM CONSHOW KACNOTbI, pa36baBieHHol
1:1. n nepemeLnBatoT.

20.3.3.3 MNpu NpUroToBAEHUN pacTBOpa N’MAPOXMHOHA MOIIPHOI KoHLeHTpauun 0.007 monb/am3HaBecky
rmgpoxmHoHa maccoit 0.8372 rpactsopsioT B 400 cm3Bofbl ¢ fob6aBneHnem 20 cM3CONAHON KNCNOTbI, NOMe-
LaT B MEPHYI KON6y BMecTuMocTbio 1000 cM3u gonuBatoT BOAON 0 MeTku. 1 cm3pacTBopa COOTBETCTBYeT
1 mr3on0Ta. Bonee pa36aBneHHbIi pacTBOp rOTOBAT COOTBETCTBYIOLLMM pa3baB/ieHneM OCHOBHOrO pacTBopa.
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MaccoByl0 KOHLEHTpaLM o pacTeopa rmgpoxmHoHa NpoBepsatoT No pacTBOPY 30/10Ta MaCcCOBOIN KOHLUEHTpa-
umm 1 mr/iecm3 ().

[.N5 3TOro TOYHYI0 aIMKBOTY pacTeBopa 30/10Ta 06bemMoM 0T 3 0 5 cm3nomMellatoT B hapdopoBblii TUrenb,
BblMapnBalT COAepXMUMOe Ha BOAAHON 6aHe nouTn focyxa (M3beras nepecylwimaHuns). 3atem B TUrenb Npuan-
BalT 0.5 CM3 CONSIHOI KMCNOTbI M CHOBA BbiNapMBaloT Ha BOAsAHON 6aHe noyTy gocyxa. O6paboTKy COMAHON
KucnoToli nosTopstoT. Mocne 3toro B Turenb Aob6asnswT 1 cm3 CONAHON KucnoTel, pa3basneHHoi 1:300,
2— 3 kanau HamMKatopa opToAnaHu3uguHa n yepes 5 MUH TUTPYHOT U3 MUKPOGIOPETKU pacTBOPOM rMAPOXMHOHA
MONAPHOI KOHUeHTpauumn 0.007 monb/AmM340 NCHE3HOBEHMS PO30BOI OKpackn pacTeopa.

MaccoByl KOHLeHTpauuio pacTsopa rmapoxmHoHa C, BbipaXXeHHY B rpamMmmMax 30/10Ta Ha 1 cm3 r/cm3
paccuunTbiBaloT o hopmyne

C« Co- MB . 45
A, (45)

rae Ci— maccoBas KOHUEeHTpauus pacTsopa rmapoxnuHoHa no 3007y, r/cm3;
VO — o6beM aflMKBOTbI pacTBopa 30/10Ta, B3ATbI 4715 TUTPOBAHUSA, CM3:
V — ob6bem pacTBopa rMapOXvVHOHA, NoWeALWnii Ha TMTpOBaHe pacTeopa, CM3

20.3.3.4 Mpn NpuroToBieHNN pacTBOpa YKCYCHOKMCNOrO CBMHLA MacCOBOI KOHLUeHTpauun 100 r/gm3
HaBecKy conu maccoii 10 r pacTBOPAIOT B NPOKMNSAYEHHON BoAe, cogepxalleit 0.1 cM3yKCYyCHOI KMCNOTbI, 40BO-
AAT 06bem pacTtBopa 4o 100 cm3u nepemeLlinsatoT.

20.3.4 BbinosiHeHWe aHanusa

20.3.4.1 O6wwne TpeboBaHMA K MeTodaM aHanmsa M TpeboBaHUA 6€30NacHOCTM NPU BbINMOSHEHWMN aHa-
NIN30B— B COOTBETCTBUYU C pasgenamm 4 un 5.

20.3.4.2 HaBecKy MeHOro KoHLeHTpaTa Maccoii 25 nav 50 1 (npu maccoBoli gone 30/10Ta MeHee 3 1/T 1
cepebpa meHee 200 r/T), B3ATY0 Ha Becax 1abopaTopHbIX C HaMbonblWKM Npesenom B3BewnsaHus 200 r. nome-
LWaT B HU3KMWIA LUMPOKUIA hapdopoBbIv TUrenb, nav hapgopoByto Yallky, nam wamoToByto (hapdopoByto) noaou-
Ky 1 npokanueatoT (Npy HeobxoaumocTn) Nnpu Temnepatype oT 450 °C go 550 CC BTeyeHune 0T 240 4 4. nepuoau-
YeCKM OCTOPOXXHO NepemellnBas Bo n3bexaHne cnekaHns 40 UCYE3HOBEHWSA YrO/IbKOB.

lMpokKaneHHy0 HaBecKy MeAHOro KOHLeHTpaTa NepeHocAT B KOHNYECKYI0 KOoNby (CTakaH) BMECTUMOCTbIO
750 (800) cm3, B KOTOpbIV NnpunnBatoT 60 cM3BOAbI 1 OCTOPOXHO NPV MOCTOAHHOM NepeMellnBaHu NpuaMBatT
200 cM3 cepHoit kucnoTbl. PacTBop HarpesatT npu Temnepatype ot 150 rC go 250 "C B TeyeHue oT 140 2 u,
nepemelLnBas CTEK/IAHHON Nano4Koi.

Ecnun HaBecKy He NpoKanuBaloT, ee NoMeLLalT B KOHUYECKYH KONBY (CTakaH) BMecTuMocTbio 750 (800) cm3
npunusatoT 400 cmM3cepHO KUCNOThI, pa3baBneHHol 1:1. n HarpeBalT nNpu Temnepartype oT 150 CC go 250 B
TeyeHne oT 3404 u.

PacTBop, nonyyeHHbIi N106LIM N3 NPEeANIOXKEHHbIX CNOCO60B, oxnaxaalT, pad6aBnsatoT Bogoi Ao 600 cm3
nepemelumBaloT. PacTBop cHoBa HarpesatoT 1 NpubasBnAT NpM HenpepbiBHOM nepemelunsaHun 15 unm 30 cm3 (B
3aBMCUMOCTUN OT BE/IMYMHBI HABECKMW) pacTBopa X/I0pucToro Hatpusa, 5 nnm 10 cmM3 pacTsopa YKCYCHOKMCIOro
CBMHLA W KUNATAT B TeyeHue oT 5 o 10 muH. CTeHKM KONGbI (CTakaHa) obmbiBalOT BOAoi. Cogepxumoe
pa36aBnsaT BOAON A0 750 cM3 1 0CTaBASAKT 40 Koarynsauum ocagka B TeyeHme ot 30 4o 60 MMH B TEMHOM MecTe,
nocne yero hunbTPYOT Yepes NNOTHbIA hunbTp. Konby (cTakaH) n ocafok Ha hunbTpe NnpombiBaloT 2— 3 pasa
BOJOMW.

PdunbTp C ocagkom cywart npu Temnepartype 100 °C. 3arem cxuralT npu temnepartype 450 °C v nocne
oXlaXAeHNs 0CTaTOK NePEHOCAT B WUXTY A1 CNaBfeHus, cocToalyo 13 ot 50 o 70 r okucu cemHua (B 3aBu-
CMMOCTM OT cocTaBa aHanuaupyemoii npobsl), oT 1,540 2 r yrnsa, oT 80 o 90 rcoabl. 25 r 6ypbl, M NepemeLln-
BatoT. [MONYyYEHHYI0 CMeCb BbiCbINaT B 6YyMaXKHbIl NakeT, NPUCOEAUHAIOT huNbTP C OCTATKOM U MOMeLLalT B
LWaMOTHbIV TUrenb, 3acbiNalT CBEPXY TOHKUM cinoeM 6ypbl. Turenb NoMeLaloT B Nedb U BblAEPXKUBAOT Npu
TemnepaTtype oT 1000 BC go 1100 °C B TeyeHue oT 45 f0 60 MUH. NOC/ie Yero BbI/IMBAKT COAEPXUMOE B
N3N0XHNLY.

Mocne oxnaxaeHns oTAENSIOT CBUHLOBbIN CMIaB OT LWiaka, npuaatoT cniaBy hopMy Kybrka, noMeLLatT B
Mydienb Ha Kanenb, NnpefBapuTeNbHO HarpeTyto B Mydene B TedeHne 10 muH npu Temnepatype 900 °C, v Bbigep-
XuBalOT NpW 3aKpbITO ABepLe Mydensa B Te4eHne oT 2 40 3 MUH NpKM TO e TemnepaTtype. 3ateM OTKpbIBaOT
asepuy Mydhensa u KynenupyT cnnas, NOBbILWAA K KOHLY KynennuposaHusa Temnepartypy 4o Temnepartypbl oT 920 °C
[0 950 "C.
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B KOHLe KynenupoBaHusa NpoucxoanT 61nMKoBaHve, a 3atemM NoTeEMHEHWE 1 3aTBepAeHNE 30/10ToCepebpsAHo-
ro KopoJsibka. locne aToro Kanesb U3BeKawT 3 Mytens, OX1ax4aT, O4MLLLAI0T KOPOeK OT NpUcTaswmnX YacTu-
yek Kanenu, pacnaLWwmealT Ha HaKoBasibHe B NNaCTUHKY TO/LWMHON He 6onee 0.3 MM 1 B3BelumBaloT. Macca
NNacTUHKU cocTaBnseT CyMMy Macc 30/10Ta 1 cepebpa.

20.3.4.3 NMnacTuHKy NnepeHocsT B papopoBblii TUrenb, cogepxalimnii ot 4 4o 5 cM3 pacTBopa a3oTHOW
KNUCNOThI, pa3basnieHHol 1:4. HarpeBatoT 40 TemnepaTypbl 0T 75 5C go 90 °C. Cogepxumoe TUrAa HarpesatoT,
nsberas kuneHus, B TeuyeHue oT 15 g0 20 MUH A0 06pa30BaHUA PbIX/I0M 3010TON KOPTOUKW. 3aTeM KUCIOTY
C/MBAIOT M3 TUINs, NpnbaBnaatoT 2 cM3pacTBopa a30THOW KUCNOThl, pa36aBsieHHON 1:1. HarpeBaloT B Te4yeHue ot
1040 15 MMH. NPOMbIBAIOT 30/10TYI0 KOPTOUKY ropsiueit BofOi, BbICYLUMBAIOT, MpOKaNnBatoT Npu Temnepartype ot
500 °C po 600 °C B TeyeHue oT 340 5 MUH, OXNax4alT 1 B3BELWMBAKT Ha 1abopaTopHbIX BECcax C HanbonbLWmum
npegenom e3sellnBaHnsa 5r. Macca KOPTOUKM COCTaB/ISIET Maccy 30/10Ta.

[onyckaetca ganbHelilwee onpejgeneHne 3o0/70Ta TUTPUMETPUYECKUM MeTOAOM. [ns 3TOro 30/10TyI0
KOPTOUKY NomeLlarT B hapopoBbIii TUrenb, NnpunusatT 4 cM3cMecH a30THOWM 1 CONSIHON KUCNOT U BbinapusawT
cofepXumoe Ha BOAAHON 6aHe noyTu gocyxa (u3beras nepecywmanns). 3atem B Turenb npunmnsatoT 0.5 cm3
COJMIAHOW KUCNOTbl U CHOBa BbiNapuBalOT Ha BOAAHON 6aHe nouTn gocyxa. O6paboTKy CONAHON KNCNOTOW
noBTOPSAOT. MNMocne aToro B TUrenb 406aBnaoT 1 cM3CONAHON KUCIOTbI, pa3dbasneHHol 1:300,2— 3 kannau nHauka-
Topa opToAvMaHu3uAnHa 1 yepe3 5 MUH TUTPYIOT N3 MUKPOGIOPEeTKN PacTBOPOM TMAPOXMHOHA MOJIAPHON KOHLLEHT-
pauumn 0.007 monb/AM340 MCHE3HOBEHMA PO30BOI OKpacku pacTeopa.

20.3.4.4 Mpn coOTHOWEHUN B 30/0TOCEPEOPSAHOM KOpPONbKe cepebpa u 30/10Ta MeHblie, yem 3:1, K
KOPOJIbKY crieflyeT f06aBnATb MeTa/IM4eckoe cepebpo B KOIMYECTBE, JaloleM COOTHOLWEeHWe cepebpa v 30/10Ta
4:1 nnn 5:1. 3aTeM KOposiek BMecTe ¢ cepebpoM 3aBepThiBAlOT B CBMHLO0BYIO (hO/IbIy Maccoli oT 2 40 3 r,cTaBAT
B MydhesibHYI0 neyb ANA KynennpoBaHua v gasee aHanus npofosmkatoT, Kak ykaszaHo B 20.3.4.2.

20.3.4.5 OgHOBPEMEHHO C aHa/IM30M BbIMOJTHAKT AiBA KOHTPOJ/IbHbLIX ONbITA A/19 ONpeesieHns noTepb npu
KynenmposaHuu (ecnu B MeHOM KOHLieHTpaTte cepe6pa meHblue 400 r/T, KOHTPOSIbHbIV aHann3 He NpoBoAAT). Ana
3TOW Lenn maccy cepebpa, COOTBETCTBYIOLLYIO OXMaaeMoli B aHanM3npyemMom MeHOM KOHLeHTpaTte, 3aBepTbiBa-
10T B CBUHLOBYI thonbry maccoii ot 30 go 35 r u KynenmpyoT, Kak ykazaHo B 20.3.4.2. MoTepu cepebpa npu
KynennmpoBaHuW Npu NpoBeAeHNN KOHTPOIbHOTO OnbiTa NpubasnsAoT KpesynbTaTaMm aHanim3a MefHoOro KOHLeHTpa-
Ta. OnpefenaT MaccoBylo A0/ cepebpa B OKUCK CBMHLA U DONIbre 1 pe3ynbTaTt BbluMTaloT U3 pesynbrata
aHann3a MefiHOro KoHLeHTpaTa.

20.3.4.6 na onpegeneHns MaccoBoi 40K 30/10Ta U cepebpa HeNnocpeACTBEHHO C LUMXTON HaBecKy Mmef-
HOTO KOHLleHTpaTa Maccoli B 3aBMCMMOCTM OT MacCcOBOIN 40N MeAn CMeLNBaT C LWNMXTOW B COOTBETCTBUY C
Tabnuuei 34.

Ta6bnuuya 34

HanmeHoBaHne CocTaB LUMXTbl MPU Maccosoii gone mean. % [o
KOMMOHEeHTa 10 16 20 25 30 35 40 Bonee 40
HaBecka KoHUeHTpaTa 25 25 25 20 20 15 15 10
neT OKUCb CBUHLA 100 130 160 160 185 185 185 100
Copa 50 50 50 50 25 25 25 30
MpokaneHHas 6Gypa 20 20 20 20 10 10 10 20
CTekno 10 10 10 10 15 15 15 5

[N OKNCNeHHbIX MaTepuasnos B LUMXTY BBOAAT APEBECHbIN YroNb AN MYKy MO pacyeTy npejBapuTesibHOW
nnaeku, A4ns cynbuAHbIX — 006aBMASOT CENINTPY C pacyeToM nosyyeHusi Bepkones maccoli ot 30 go 35 r.
Maccy cenuTpsbl X. r, BIYUCAAOT No hopmyne

X =35XI71 . (46)
100
roe 3,5 — KO/MIMYecTBO CennTpbl, Heobxoammoe ana okucneuns 1 % cepel, T;
X, — MaccoBas 4014 cepbl B MEAHOM KOHLUeHTpaTe, %;
T — Macca HaBeCKuW Me[HOro KoHueHTparta, I.
Mony4yeHHY CMeChb BbICbINAT B 6YMadKHbIW Kynek, NoOMeLLatoT B LaMOTOBbI TUrenb 1 NNaBaT B NeYn tuna
ropH npu temnepartype ot 950 ' C go 1050 "C B TeyeHne o1 3040 45 MUH. 3aTemM cO4ePXXUMOE TUTNA BbIIMBAKOT B
M3M0XHULY 1 faniee aHanu3 NpoBoAAT, Kak yka3aHo B 20.3.4.2.
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20.4 Tpo6upHO-hOTOMETPUUECKUI MeTo onpeAeeHnss MaccoBOii 4onu 30n0Ta

20.4.1 CpepfcTBa n3mepeHuii, BcnomorateibHble yCTpoOlicTBa, MaTtepuansl, pacTBOpbl

Mpu BbINOMIHEHWMM aHanNn3a NPUMEHAIT cneayloLine cpefcTBa MU3MepeHnii, BCrnomoraTe bHble YCTpoiicTBa:

- cpeAcTBa n3MepeHuii, BcnomorartesibHble ycTpoiicTBa — N0 20.3.1 1 AONONHUTENbHO:

- (DOTOKONIOPUMETP UM CNEKTPOOTOMETP Nt060oro Tuna:

- LeHTpudyry nabopatopHyto:

- KON6bl MepHble 2— 50— 2no FOCT 1770;

- cTakaHbl B-1— 50 TXC no FOCT 25336:

- BOpPoHKM BA-1— 100 XC. BA-1- 250 XC no NOCT 25336.

Mpu BbINOMIHEHMM aHaNn3a NPUMEHAIT cneayloLlne maTepuansl, pacTBopbl:

- Matepuansl, pacteopbl — N0 20.3.1 1 AONONHUTENBHO:

- Bogopoga nepokcug no FOCT 10929. pacTBop MaccoBoOl KoHLeHTpauun 150 r/gm3

- HaTpuii xnopucTolii no FTOCT 4233. pacTBOpP MacCcoBOI KOHUeHTpauun 50 r/gm3.

-Xene3o Tpuxnopug 6-sogHbIvi no FTOCT 4147. pacTBOp MaccoBOi KOHUeHTpauun 50 r/am3;

- KpucTannuyeckuii ononeToBblii no [37]. pacTBOp MaccoBOW KOHUeHTpauun 2 r/am3;

-Tonyon no FOCT 5789;

- pacTBOPbI 30/10Ta M3BECTHON KOHLEHTpaLuy;

- hoHOBbI pacTBop.

20.4.2 MeTop aHanusa

MeToA4 0CHOBaH Ha M3MepeHnn ONTUYECKO NIOTHOCTM TOYO/IbHOTO 3KCTpaKTa KOMMIEKCHOro coeAnHeHns
aHnoHa [AuClJ- ¢ Kpuctananyeckum ononeToBbIM NPU ANMHE BOMHbI 590 HM. KOHLEeHTpMpoBaHue 30/10Ta 1 oTae-
NleHve ero oT MeLwarwLWnx KOMNOHEHTOB NPOBOAAT MPOBGUPHBLIM METOAOM.

20.4.3 MoparotoBKa K BbINO/IHEHWIO aHanus3a

20.4.3.1 Ons noCTPOEHUS rpafyMpoBOYHOro rpadpuka roToBAT PacTBOPbI 30/10Ta U3BECTHOW KOHLEHTpauuu.

Mpu NpUroToBEHUN pacTBopa A MaccoBOW KOHLUEHTpauuM 3os10Ta 1 Mr/cM3HaBecKy 30/10Ta Maccoii 0,1000 r
pacTBopAatoT B 10 cmM3cmecu CONAHOM 1 a30THOM KMCAOT (B cOOTHOLWeHMM 3:1) Npu HarpeBaHun Ha BOASHON b6aHe.
Mocne yganeHns oKCMA0OB a3oTa pacTBOp BbiNapuBaloT 40 BAaXHbIX coneil. ,o06aBnatoT oT 2 40 3 cM3CONAHON
KWCNOTbl U CHOBA BbiNapuBatT A0 B/IaXHbIX CONoi. MpnbasnstoT oT 1540 20 cM3pacTBopa COMSAHON KACNOThI,
pa36aBnieHHOI 1:1. HarpeBalT 40 pacTBOPeHUA coneil, NnpubasnatoT 0,1 r XIOPUCTOro HATPUS, OXNaXKAAKT, KONU-
YeCTBEHHO MEpPeHOCAT B MepHYI Konby BMecTuMocTbio 100 cm3, 4oNnBaloT 0 METKM pacTBOPOM CONAHON
KUCNOTbI, pa36aBfieHHol 1:1, n nepemeLnBatoT.

Mpu npurotoBneHnn pacTeopa b maccoBoii koHueHTpauuu 3on0ta 0.01 mr/cm3 1.0 cm3pacTeBopa A nome-
LatT B MEPHYI0 K06y BMecTuMocTbo 100 cm3. lonusatoT 40 METK/ PACTBOPOM COMAHOW KUCIOTbI U NepeMeLlmn-
BaloT. PacTBop NpurofeH Ana npyMeHeHns B TeyeHne 10 CyTOK.

Mpu npuroToBneHUn pacteopa B maccoBoii koHUeHTpauum 3on0ta 0,001 mr/cm310.0 cm3pacTeopa b nome-
LWatT B MEPHYI0 Konby BMecTUMocCTbio 100 cM3, 40BOAAT A0 METKM paCTBOPOM CONAHON KUCNOTbI M NepemeLn-
BatloT. PacTBOp rOTOBAT B A€Hb MPUMEHEHNUSA.

20.4.3.2 MNpwv npuroToBaeHNM POHOBOrO pacTBoOpa B MepHy0 Konby BMecTumMocTbio 1000 cm3nomeLyaoT
40 cm3consiHol kucnoTbl, 10 cm3pacTBopa XN10pmuCcToro Hatpus, 20 cm3 pacTBopa Tpuxaopugaxenesam 6 cm3
pacTBopa nepokcuga Bogopoja. [0BoAsAT BOAOW 40 METKM U NepeMeLLnBaloT.

20.4.3.3 NocTpoeHne rpagympoBOYHOro rpadomka

B psig cTakaHoOB BMecTUMOCTb0 50 cM3 Kaxablli nomelLatoT cooTBeTcTBeHHo 0; 0,5:1.0, 2,0; 3,0; 4.0 n
5,0 cm3pacTBopa B. BbinapusaloT Ha BogsAHOW 6aHe noutn gocyxa (n3beraa nepecywmsanus). Conm pactsopsioT
B 0,5 cM3(4— 5 Kanenb) CONAHON KUCAOTLI U CHOBa BbiNapmnsaloT NoyTh gocyxa (n3beras nepecywmsaHus). One-
paumio NOBTOPAIT eLle 0ANH pas.

MpunueatT 2 cM3CONAHOI KncnoTel, 0,5 cM3pacTBopa X/I0pucToro HaTpus, 1 cm3pacteopa Tpuxaopuga
xenesa n 0,3 cm3pacTBopa nepokcuga sogopoga. HarpesatoT B TedeHne 0T 2 0 3 MUH Npu TemnepaTtype oT
60 °C go 70 °C. PacTBopbl NepeHOoCAT B AeNUTe/IbHble BOPOHKM BMecTuMocTbio 100 nnu 250 cmM3un gonusatrTt
BOAOW A0 50 cm3. fLo6aBnsA0T no 1 cM3 pacTteopa KpucTanamyeckoro couonetosoro, 10 cm3Ttonyona u ganee
NpoAo/KalT, Kak yka3aHo B 20.4.4.3.

Mo NonyyYeHHbIM 3HAYEHNAM ONTUYECKUX MNOTHOCTEN 1 COOTBETCTBYIOLUM UM COAEPXKaHUSAM 30/10Ta CTPOAT
rpafyvpoBOYHbIli rpacuk.

20.4.4 BbinonHeHue aHanusa

20441 O6uwune TpeboBaHMa KMeTo4aM aHann3a n TpeboBaHna 6€30MacHOCTU NPY BbIMOSIHEHUM aHA/TN30B
— B COOTBETCTBUM C pasgenamu 4 n 5.
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20.4.4.2 CnnaBneHne Maccbl HaBECKN KOHLLEHTpaTa C LWMXTOW 1 Kynensumio NpoBoAAT, Kak yka3aHo B20.3.4.2
1n20.3.4.6.

20.4.4.3 B3BeLUEHHYI0 30/10TOCEPEBPAHYI0 NNACTUHKY NepeHocaT B apdopoBblii Turens. MpunmeaT 5 cm3
CMEecCK COJIIHOW 1 a30THOM KncnoT (B cooTHoweHuun 3:1). pacTBOpSAOT Npu Temnepatype ot 60 °C go 70 °C. 3atem
pacTBOp BbiNnapuBalT Ha BOAAHOW 6aHe [0 BAaXHbIX coneit. MpunnsatoT 0.5 cM3 CONAHOWN KNCNOTbI U BHOBb
BbliNapuBaloT A0 BAaXHbIX coneli. BeinapueaHune ¢ 0,5 cM3COMAHON KNCNOTLI MOBTOPAIOT elle OANH pas.

KocTaTky npununsatot 2 cM3 consiHoi kKncnotsl, 0.5 cm3pacTBopa x/10pucToro Hatpus, 1 cm3Tpuxnopuga
xenesaun 0.3 cm3(4— 5 kanenb) nepokcuga sogopoga. HarpesatoT npu Temnepatype ot 60 °C go 70 °C B Teve-
Hue oT 240 3 MUH 1 Nocne pa3basBneHns BOAOV NEPEHOCAT B MEPHYIO K016y BMeCTMMOCTbI0 50 cm3 OxnaxgaloT,
[ONnBalT BOAON A0 METKN U NepemMeLlnBatoT.

Ecnv ecTb HEO6XOAMMOCTb, TO PACTBOP (hUALTPYIOT Yepe3 NOTHLIV unbTP, oT6packiBas nepBblie NOPLUM
thunbTpata. U3 cdunbtpata oTbMparT annkBoTy 06bemMoM oT 5 fo 10 cm3, cogepxalyto He 6onee 0,005 mr
30n0Ta. MepeHOCAT ee BAENNTENbHYIO BOPOHKY BMeCcTUMOCTbio 100 unu 250 cm3, pazbasnsaioT go 50 cm3pacTtBo-
pom dhoHa. [,06aBnsAtoT 1 cm3pacTBopa Kpuctannumyeckoro gouonetooro. 10 nam 25 cm3tonyona (B 3aBMCMMOCTU
OT KO/IMYecTBa 30/10Ta B a/INKBOTE) U 3KCTParnpyoT B TedeHne 2 MuH. OT6packiBatoT BOAHYHO asy. MNpu Heobxo-
OVMOCTUN 3KCTPaKT LLeHTpUdyrnpyoT Ans 06e3B0XMBaHNA NPUBAN3NTENBHO B TEYEHNE 3 MUH.

MN3MepstoT BEIMYMHY ONTUYECKOM NAIOTHOCTY TONYOIbHOr0 3KCTpaKTa Ha hoToKo0pUMeTpe NN CnekTpodo-
TOMeTpe Npu AsIMHe Bo/HbI 0T 590 0 600 HM. MCNO/MIb3YS KIOBETY TOJIWMHOW NOrnowarLLero ceet cios 50 M.

PacTBOpOM CpaBHEHUSA CAYXUT TONYON.

20.5 9KCTPAKLMOHHO-aTOMHO-a6COP6LUMOHHbIE MeTo4 onpeAeneHns MacCcoBOi 0K 3010Ta

20.5.1 CpepactBa M3MepeHuin, BcnomoraTtenbHble ycTpoicTBa, MaTtepuansl, pacTBOpbl

Mpw BbINOTHEHWMM aHaNU3a NPUMEHAIOT cefyloLine cpeicTBa M3MepeHuii, BcnomoraTtesibHble ycTpoiicTBa:

- CNeKTpothoTOMEeTp aTOMHO-a6COPOLUMOHHbIV C M1aMEHHbIM aTOMU3aTOPOM M UCTOYHUKOM U3y4YEeHUs Ha
30/10T0;

- KOMNpeccop BO3AYLHbIN:

- BeCbl 1abopaTopHble CneunanbHOro knacca To4HocTy no FOCT 24104,

- neyb MydenbHyto C TepMOperynaTopom, obecneumnsarLlyto TemnepaTypy Harpesa go 1000 °C;

- KON6bl MepHble 2— 100— 2.2— 250— 2 no NOCT 1770;

- Konbbl KH-2— 250-19/26 TXC no NOCT 25336;

-cTakaHbl B-1- 250 TXC. B-17100 TXC. B-1- 2000 TXC no FOCT 25336;

- BOPOHKkM BA-1— 100 XC. BA-1- 250 XC no NOCT 25336:

- MANETKN He HMXe 2-ro Knacca ToyHocTn no FOCT 29169 u TOCT 29227;

- BOPOHKM ANt hunbTpoBaHua nadbopaTtopHblie no FOCT 25336;

- CTekna vyacoBble.

- Turnm nyawku papcgoposbie no FOCT 9147;

- TUrnu keapuesblie no FOCT 19908.

Mpu BbINOMIHEHWMM aHaNn3a NPUMEHAINT cneaylolime maTepuansl, pacTBopbl:

-auetuneH no NOCT 5457;

-nponaH-6yTaH no FOCT 20448;

- BO3AyX, CXKaTblii nog aasneHnem 2-102— 6-102 kMa;

- KNcnoty cepHyto no FOCT 4204;

- KUcnoTy a3oTHyto no FOCT 4461;

- Kuenoty consHyto no FOCT 3118 1 pacTBOp MONAPHON KOHLeHTpauum 1 Mmonb/am3,

- CMeCb a30THOW 1 CONAHOM KNCOT B COOTHOLWEeHMN 1:3;

- Kucnoty BuHHyto no N'OCT 5817;

- KUCNoTy ykcycHytw no NOCT 61,

- BO4Y AMcTUnAnpoBaHHyo no FOCT 6709,

- aMmMuak BogHblii no FOCT 3760;

- Kanbuua runoxaoput no FOCT 25263:

- HaTpuii cepHOKUCAbI 6e3BoaHbIl No TOCT 4166:

- HaTpUA rTMAPoKcua (HaTpus rmapookuck) no FOCT 4328, pacTBOp MOISIPHOI KOHUEHTpauumn 1 monsb/am3:

- MeTunn3o06yTnnkeToH (MUBK);

- cnupT n3oamunossblii no FOCT 5830;

- TpyaninnamuH B KEPOCUHE;
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- 30n010 no NOCT 6835 nnu npurotosneHHoe no 20.3.3.2;

- pacTBOPbI 30/10Ta M3BECTHOI KOHLEHTpaLWK;

- 6ymary dunbTposanbHyto no FOCT 12026;

- bymary UHANKaTOpHY yHMBepcanbHyto no [28]:

- hunbTpbl 06€330N1€EMHbIE MO [16].

20.5.2 MeTopa aHanusa

MeToA OCHOBaH Ha M3MepeHWu aToMHoON abcopbuum 3010Ta B NAamMeHu aueTUNeH-BO3AyX Wan
nposnaH-byTaH-8O34yx Npu ANINHE BOMHbI 242.8 HM. HaBeCcKy MeJHOro KOHLeHTpaTa npeAsapuTesibHO pacTBOPSIOT
B K1CNOTax, U3BNeKaloT 30/10TO IKCTPAKLUMER C MeETUIN300YTUNKETOHOM. N30aMUI0BLIM CIIMPTOM, KU TpUanamna-
MWHOM B KEPOCUHE.

20.5.3 MoAroTtoBKa K BbIMOJ/IHEHNIO aHanm3a

20.5.3.1 MNepea nprMeHeHem MeTUAN306yTUNKeToH (MUBK)ounwaloT cnegyowmnm o6pa3om: 4ecsaTb 06beM-
HbIX YacTeit MVUBK BCcTpAxuBatT C 04HON 06BEMHON YacTbio pacTBopa rMapokcuaa HaTpusa B TedyeHne 1 MuH.
OpraHuyeckuii cnoit cnueakT B APYry0 AeNUTEsbHYH0 BOPOHKY M onepaluio NoBTOPS0T. 3aTemM NpomMbiBalOT
0HO 06bEMHOI YacTbio BOAbI 2 pa3a 1 cywart ¢ Cy/ibhaTom HaTpus. PunbTPYOT Yepes HennoTHbIN PunbTp B
CKNSAHKY U3 TEMHOTO CTekNa.

20.5.3.2 na nOCTPOEHUs rpaayMpoBOYHOrO rpadvka roToBAT pacTBOPbI 30/10Ta M3BECTHOI KOHL,EHTpaLuu.

Mpwn npuroToBfieHNM pacTeopa A MacCoBO KOHLeHTpaLuuy 3010Ta 1 Mmr/cm3HaBecky 3010Ta Maccoli 0.1000 r
pacTBopsT B 10 cM3coNAHOM KMCNOTbl U 3 cM3a30THOW KMCNOThI NpU HarpeBaHun Ha BoAsiHON 6aHe. MNocne
yAaneHnsi OKCMA0B a30Ta pacTBOP BbiNapuBaloT A0 BAaXKHbIX coneii. [,06aBnsaoT 5 cM1coAsHON KNCNOTbI U BbiNa-
puBalT 40 BNAXHbIX coneli. BoinapuBaHme ¢ 5 cM3 CONAHON KUCNOTbI NOBTOPAIOT. 3aTeM NOJyYEHHbI OCTATOK
pacTBopsaT B 3 cM3CONAHON KucnoThl 1 50 cM3BoAbl. B monyyeHHbIn pacTBop go6aBnatoT 50 Mr runoxaoputa
KanbLua U NepeHocsaT B MePHY0 Konby BMecTuMocTbio 100 cM3, fonmBatoT BOAOM 40 METKN 1 NepeMeLLnBaloT.

PactBop A npurofeH B TeyeHune roga. PactBop XxpaHAT B TEMHOM MecCTe.

Mpw npurotoBneHnn pacteopa b maccoBoii kKoHueHTpayuu 3on10Ta 0,1 mr/cm310.0 cm3pacTtBopa A nome-
LWatT B MEPHYIO KOGy BMecTUMOCTbio 100 cM3, npuanBakoT 3 cM3COSHOM KUCNOTbI, LONNBAKOT BOAOW A0 METKU
1 nepemelunsaloT. Pactsop b npurogeH ansa npumeHeHnsa B TedeHune 10 cyTok. PacTBop XpaHAT B TEMHOM MecTe.

Mpw npurotoBneHun pacteopa B maccoBoii kKoHueHTpayuy 3onota 0,01 mr/cm310,0 cm3pacTBopa b nome-
LWatT B MEPHYIO KO16Y BMeCTUMOCTbio 100 cM3, npuanBaT 3 cM3COMAHON KMCNOTbI, LONNBAKT BOAOW A0 METKU
1 nepemelunBaloT. Pacteop B rotoBAT HenocpenCcTBEHHO Nepej NpUMeHeHNeM.

20.5.3.3 NocTpoeHne rpagyMpoBOYHOro rpadmka Npm aKCTpakumym 3010Ta METUAN300yTUIKETOHOM

B pag faenntenbHbIX BOPOHOK BMecTuMocTbio 100 nnu 250 cm3kaxgaa nomewawT 0; 1,25,2.5; 3.0;4,0 n
5.0 cm3{npu maccoBolii fone 3onotago 60 r/t)unn 0;5.0; 8.0; 10.0:12.0 n 15,0 cm3(Npn MaccoBoii fone 3o0n10Ta
cBblWwe 60 r/T) pactBopa B, go6aBnsatoT no4 cM3consHon kncnotel n 10 cm3BoAbl, foBoaaT go 50 cm3u ganee
nocTynarwT, Kak yka3aHo B 20.5.4.2.

Mo nonyYeHHbIM 3HAYEHUSIM aTOMHOM a6copbLMM N COOTBETCTBYIOLWMUM UM COAEPXKAHMAM 30/10Ta CTPOAT
rpasympoBOYHbINA rpacduk.

NMpumMmeyvyaHune — KOHLUEHTpauMu rpajynpoBOYHbIX PACTBOPOB 30/10Ta HOCAT PEKOMeHAATeNbHbI xapakTep u
3aBUCAT OT XapakTepuUCTUK UCNONb3yeMOro aToMHO-a6Ccop6LUMOHHOro npu6opa, NHTepBana onpefensiemMbiX KOHLEHTpa-
Lunit.

ANa nocTpoeHns rpafympoBOYHOro rpadmka onyckaeTca UCNonb3oBaTb 3— 7 rpafyMpoBOYHbIX pacTBo-
pOB. HO He MeHee 3.

20.5.3.4 MNocTpoeHue rpagympoBOYHOro rpadmka npu aKCTpakLumMm 3010Ta U30aMUN0BbLIM CANPTOM WU TPU-
annunammHom

B psig KoHMYeckux konb BmecTumocTbio 250 cm3kaxaas nomewatot 0; 1.0; 2.0; 4.0 n 8.0 cm3pactBopa B
1 BbiNapvBaloT Ha BOAAHON 6aHe noyTn gocyxa (n3berasa nepecywusanus). MpunveaoT 100 cM3CcoONAHON Kucno-
Tbl MOJIAPHON KOHUEeHTpauum 1 mons/gmMm3un NnpoBOAAT 3KCTpaKumMio, Kak ykasaHo B 20.5.4.4.

MpumeyaHune — KoHUEHTpaUuu rpafynpoBOYHbIX PACTBOPOB 30/10Ta HOCAT peKoMeHAaTeNbHbI/i XapakTep u
3aBUCAT OT XapaKTepUCTUK UCNOMb3YyeMOro aToMHo-abcopbumnoHHoro npubopa, nHTepBana onpepensemMblX KOHLEHTpa-
Lunit.

[na noctpoeHus rpagyMpoBOYHOro rpadinka onyckaeTcs UCNosb3oBaTh 3— 7 rpafympoBOYHbIX PacTBO-
poOB. HO HEe MmeHee 3.

[na nocTpoeHuns rpafynpoBOYHOro rpadmka rpafympoBoyHble pacTBOpbl pacnblisioT B BO3YLUHO-aleTuIe-
HOBOM NIaMEHMN UK NJaMeHN BO3yX-NponaH-byTaH.
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Mo ocu abcumcc oTKNaabiBaldT MacCoBY KOHLLEHTpaLUio onpeensaeMoro KOMMoHeHTa B rpajynpoBOYHbIX
pacTBopax B MUAAArpamMmMax Ha CaHTUMeTp Kybuueckuid, No ocv opAnvHaT — COOTBETCTBYIOLLME 3HAYEHUS aHaNN-
TUYECKNX CUTHANOB.

20.5.4 BbinosiHeHWe aHanusa

20.5.4.1 O6wue TpeboBaHUA KMeTo4aM aHanm3a 1 TpeboBaHnsa 6e30NacHOCTY NPU BbINOJTHEHUN aHa/IM30B
— BCOOTBETCTBUK C pa3genamu 4 n5s.

20.5.4.2 ATOMHO0-a600p6LUMOHHbI MeToA C NpefBapuTeNbHON 3KCTpakLumeii 3010Ta METUIN306YTUIKETOHOM

HaBecky MeagHOro KoHUeHTpaTa Maccoi 25 r nomewialT B cTakaH BMecTumocTbto 2000 cm3. Lo6aBnsioT
200 cM3 cepHOIl KUCNOTbI, HAKPbIBAIOT YACOBLIM CTEK/IOM W KUMATAT B TeyeHne 14 [0 pasnoXXeHUs HaBeCKuU.
YacoBoe CTEK/10 CHMMAIOT, PacTBOpP OX1aXalT, OCTOPOXHO npunmsatoT 200 cM3BoAbl 1 NepemelunBarT. 3atem
no6asnatoT 30 r BUHHON KNCNOTbI, NepeMeLlnBaloT 40 ee pacTBopeHns n pasbasnsatoT Bogoi go 1000 cm3. Kuns-
TAT pacTBOp 40 pacTBopeHus cynbartos. [106aBAsa0T HEMHOTO (PUILTPOBYMaXKHOW MaccChl, NepeMeLllnBalT 1
0CTaB/IAT /19 OTCTauBaHUA HePacTBOPUMOro ocTatka B TeyeHne oT 10 40 15 4 (MOXHO OCTaBUTb Ha HOUb).

DUNbTPYIOT Yepe3 PUNbLTP cpeaHel NNOTHOCTK 1 NpombiBatoT 10 pa3 Bogol. dunbTpaT oTépachiBatoT.

dunbTp € 3010TOCOAEPXKALLMM OCTATKOM cyllaT B kBapLesoM (hapopoBoM) TUr1e U NPpOKanMBawT nNpu
Temnepartype ot 650 °C go 700 °C.

MpoKaneHHbI OCTaTOK NePeHOCAT B CTakaH BMeCTUMOCTbI0 250 cm3,06MbIBatOT TUrenb 5 cM3cmecu KMcnot
B TeyeHune 5 MUH 1 3aTemM ewe 3 cM3BOAbI.

fo6aBnsioT B cTakaH 20 cM3CONSHON KNCMOTbl U5 cM3a30THOW KACMOThI, HAKPbIBAKOT YACOBbIM CTEK/IOM 1
HarpeBalT HECKO/IbKO MUHYT [,0 BblAe/1eHNA OKCMAOB a3oTa. 3atem oTcTanBaloT 30 MUH 6e3 AanbHeliwero Harpe-
BaHuA. MeaneHHo HarpeBaloT 1 cnabo kMnNATAT B TedeHne 30 MuH. CTEKNO0 CHUMAlOT, 06MbIBalOT ero BoA ol Haj,
cTakaHOM v BbinapmsaloT pacTBop 40 5 cm3.[06aBnatoT 5 cM3CONAHOW KACNOTbI M NOBTOPAIOT BbinapnsaHue.

Mocne oxnaxaeHus npnbasnatoT ewe 5 cM3conaHoi KucnoTbl n 20 cm3BoAbl. 50 Mrrunoxaoputa KanbLus
1 nepemMelunBaloT. MepeHOCAT NOJIyYeHHblli pacTBOP B MEPHYI0 K016y BMecTUMocTbio 100 cm3 (ecnm maccosas
nons 3onota go 60 r/T) uam 250 cm3 (ecnm maccoBas f05 30010Ta cBbiwe 60 1/T). J,0BOAAT BOAOW A0 METKN U
nepemeLunBsaoT.

ANunKBOTY pacTBopa o6bemoMm He 6onee 50 cm3 (B 3aBUCMMOCTU OT MacCOBOI 4011 30/10Ta) MEPEHOCAT B
AenuTenbHY BOPOHKY BMecTUMOCTbi 100 nnaun 250 cM3 1 06aBNAIOT CONAHYI KMCNOTY C TaKMM pacyeToMm,
4TOGbl ee obliee cogaepxaHue cocTaBnsno (4 £0.5) cm3. [oBoAAT 06beM B BOPOHKe BOAOW Ao 50 cm3. Mpu-
nunsatT 20 cM3MUNBK n akcTparupytoT B TedeHune 30 c. [ocne pasgeneHns cnoes oTopachiBaloT BOAHY a3y, a
opraHu4yeckyto Npum Heo6Xo0ANMOCTU LEHTPUYTMPYIOT B TeYEHNE 2 MUH.

20.5.4.3 B cnyyae ecnu maccoBas ,0/19 CBUHLA B MeJHOM KOHLeHTpaTe npesbiwaeTt 2 %. To 30/10T0COAEP-
Xallinili ocTaToK, NoMyYeHHbld No 20.5.4.2, nomelarT B cTakaH BMeCTUMMOCTbi0 400 cM3u 3anmMBaloT ropsyeit
CBEXENPUroToB/IEHHOI CMecblo, cocToswen us 35 cM3yKcycHoli KucnoTbl 1 50 cm3ammuaka. NepemellmsaoT n
ycTaHaBuBalwT pH pacTBopa c NOMOLLbI0 MHANKATOPHOW 6ymarn. 3HaueHne pH Ao/mMKHO 6bITh OT 8 f0 8.5. KOTO-
poe J0CTUralT COOTBETCTBEHHbIM J06aB/IEHNEM YKCYCHOW KMCAOTbI UM aMMUaka.

Pa36aBnsAT NONyYeHHbI pacTBOp BOAON A0 150 cM3, HAKpPbIBAKOT YaCOBbIM CTEK/IOM Y BblAEPXMBAKT Npu
Temnepatype oT 90 °C g0 100 °C B TeyeHne 30 MUH.

Yepes 10 MuH hunnbTpytoT Yepes unbTp cpefHeli NI0THOCTU, NPOMbIBAKDT (UAbTP U cTakaH 10 pa3 BOAOM 1
hunbTpaT oTépackiBatoT.

Ob6a (hnnbTpa 06bEANHAIOT, CyLUaT, 030/1810T, NPOKanvMBaT 1 obpabartbiBatoT No 20.5.4.2.

20.5.4.4 ATOMHO-abCcOpOLUMNOHHbIA MeToA C NpeABapuUTeNbHOM 3KCTPaKLUuein 3010Ta MU30aMUI0BbIM CINPTOM
NNV TpUanIniaMmHoMm

HaBecky MefHOro KoHLeHTpaTa Maccoii 1 (2) r nomewaioT B hapopoByio Hally (Turesnb), NEPEHOCAT vally
(Turenb) B MydenbHyto neyb 1 NnpokanuBaloT HaBeCKy B TeyeHue oT 1.5 o 2 4 npu Temnepatype ot 500 °C go
600 °C. Uepes kaxable 30 (40) MuH yawy (Turenb) BIHUMAIOT U3 Mydhens, oxaxaatT, CoOAepXNMoe yallu nepe-
MeLIVBalT CTEKNAHHON NasoyKoi, pactTupas KOMKM Me4HOro KoHueHTpara.

OB6O0XXKEHHYI0 HABECKY NEePEeHOCAT B cTakaH BMeCTUMOCTbI0 250 cm3, npununsatoT 40 cM3cMecu CONAHOW n
a30THOI KMUCNOT, HAKPbIBAIOT CTakaH YacoBbIM CTEK/IOM W HarpesalrT npu Temnepatype ot 100 “C go 120 °C B
TeyeHue oT 40 o 60 MWH, MepuoAnYeckn nepemMelnBas. 3aTeM CTEKNO CHUMAIOT, 06MbIBAKOT €ro BOAON Haj
CTakaHOM ¥ pacTBOp BbiMapusatT Npu HarpesaHun go o6bema oT 1o 2 cm3. MpunusatkoT ewe 25 cm3cmecn
CONIAHOI 1 @30THOW KWUCMOT, HAKPbIBAOT CTEK/IOM M HarpeBatoT npu Temnepartype ot 100 °C go 120 CC B ToHYeHue OT
20 fo 30 MVH. 3aTeM CTEeK/10 CHMMatoT, 06MbIBaOT €ro BOAOI Haf CTakaHOM v pacTBOP BbiNapuBaloT Npu Harpesa-
HUM o o6bema oT 2 Ao 3 cM3.
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Mocne aToro B cTakaH A06aBnstoT 35 cM3CONAHOM KMCNOTbl MONSAPHOW KOHUeHTpauun 1 mons/am3, nepeme-
LIMBAOT COAEPXMMOE CTakaHa CTEK/ISIHHOW NasIoyKol, OTAeNAs 0CafoK OT AHA U CTEHOK CTakaHa.

PacTtBop hnnbTPyHOT Yepes NIO0THbIV hUIbTP U NPOMBIBAKOT 0Caf0K 5— 6 pa3 CoNAHO KNCNOTOW MONAPHOI
KOHUeHTpauumn 1 monb/am3. hunbTp ¢ 0cafKom OoT6pachIBatoT.

dunbTpaT NomMew,aT B MEPHYHO KONGY BMecTuMocTbio 100 unu 200 cm3 1 4OBOASAT A0 METKU CONSIHOM
KWUC/IOTO MONSAPHON KOHUEeHTpauum 1 monb/gm!. ANMKBOTY aHannanpyemoro pactsopa 100 cmM3nomeLalT B KO-
HUYecKyto Konby BMecTuMocCTbio 250 ccm3npunusatoT 10 cm! n30amMuaI0BOro cnmpta unun TpuanannammHa. Konby
3aKpbiBalOT MPOBGKOW U BCTPAXMBAIOT B TeYeHne 2 MUH. 3aTeM pacTBOp C OpPraHU4YeckuMm Cnoem nomewarwT B
MepHYI0 Konby BMmecTumMocTbio 100 cm3

NMpumeuyaHune — [onyckaeTcs MCNONb30BaThb 414 3KCTPAKLUM PacTBOp CyNb(nA0B HEe T B TONyoe MONsp-
HO KoHUeHTpauuun 0.1 monb/gmM3 (MU OAUH N3 UHAUBUAYANbHbIX CYyNbMUA0B — AUreKcuncynbpua. anéytuncynbdug,

avoxruncynbedua v ap.).

20.5.45 OKCTpaKT, NoNyyYeHHbIn no 20.5.4.2 1 20.5.4.4, BBOAAT B N/1amMsa BO34yX-aleTUneH aToMmHo-abcop6-
LLMOHHOTO CNeKTpodhoTOMEeTpa 1 U3MepAT abcopbLmMio 30/10Ta NP ANNHE BOJIHbI 242.8 HM. AGCOPOLMI0 KaXXa0oro
pacTBopa U3mMepsoT He MeHee ABYX pa3 u ANs pacyeTta bepyT cpegHeapudmeTnyeckoe 3HaveHne. MNpu cmeHe
pacTBOPOB CMCTEMY pacnblieHNa NPOMbIBAlOT BOAONW 4,0 NOyYEeHUA HYNeBOro nokasaHusa npuéopa. PekomeHgo-
BaHHasA MakcumasbHasa BennunHa uamepsemoli abcopbuuu npumepHo 0.5 eguHunu. B cnyyae Heob6xoanmocTu ans
YMEHbLUEHNS ee 3Ha4YeHns fonyckaeTca pa3sopaynsartb ropesky.

Mo HalifeHHOMY 3HaYeHuno abcopbL MM aHanM3MpyemMoro pactTeopa 3a BblHeToM abcopbLumm pacTBopa KOHT-
pPO/IbHOrO ONbITA HAXOAAT CofepXaHune onpeensemMoro KOMMOHeHTa No rpagynpoBoYHOMY rpaduky. Ecnm KoH-
LeHTpaumna 3010Ta B aHaIM3MpyemMoM pacTeBope NpeBbIllaeT ero KOHUEeHTpaLuuio B rpagynpoBoYHbIX pacTBopax
(BenmuunHa abcopbunm aHanM3npyemMoro pactTeopa Bbile abcopbumm nocnefHel Toukm rpaduka), gonyckaercs
npoBoAUTb pa3basfieHne aHaNn3npyemMoro pacteopa CooTBETCTBYIOLUM 3KCTpareHToM.

JlonyckaeTcs UICNOMb30BaTh A48 aToMu3aumm npo6bl nnamsa NponaH-6yTaH-Bo34AyX. eCNN PACXOXAEHUSA MeXay
napasnsenibHbIMU onpegeneHnsamMy COoTBETCTBYIOT YKa3aHHbIM B Tabnuue 32.

20.6 ATOMHO-abCcOp6UMOHHLIV MeTo4 onpeAeneHns MaccoBol Aonun cepebpa

20.6.1 CpepfcTBa n3mMepeHuii, BcnomoraTeibHble yCTpoicTBa, MaTtepuansl, pacTBOpbI

Mpwn BbINONHEHNUM aHanM3a NPUMEHAT cneayllme cpeacTsa M3MepeHuii, BcnomoraTeibHble yCTpoicTBa:

- cnekTpochoTomMeTp aTOMHO-a6CcoPOLMOHHbBIN C N1aMeHHbIM aTOMU3aTOPOM U UCTOYHUKOM U3NYYEHUA Ha
cepebpo:

- KOMNpPeccop BO3AYLUHbINA:

- BeCbl 1abopaTopHble cneynansHOro knacca TouHocTn no FOCT 24104:

-neyb MydesibHYI C TEpMOperynsTopomM, obecneumnBarLlyo Temnepartypy Harpesa o 1000 °C;

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

- cTakaHbl B-1- 250 TXC.B-1-400 TXC no FOCT 25336;

- NMUNEeTKN He HMXe 2-ro Knacca To4yHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKU Ans chunbTpoBaHus nabopatopHselie no FOCT 25336;

- CTeK/1a YacoBble.

Mpu BINO/THEHUW aHann3a NPUMEHAIT criefyLme matepuasbl, pacTBopbl:

-aueTuneH no NOCT 5457;

- nponaH-6yTaH no FOCT 20448;

- BO3A4YyX, CXaTblli nog gaBneHnem 2-102— 6-102 kMa:

- KMcnoTy a3oTHyto no FOCT 4461 n pa3baBneHHyo 1:1;

- KNCNoTy confAnyto no FOCT 3118:

- CMeCb COJIAHOM M @30THOW KUCNOT B COOTHOLWEHMN 3:1:

- BOAY AuctunnmposaHHyto no FOCT 6709;

-cepebpo meTannunyeckoe no FOCT 6836;

- pacTBopbl cepebpa N3BECTHOI KOHLEeHTpauuu.

20.6.2 MeTop aHanusa

MeToa OCHOBaH Ha n3MepeHnn aTOMHOI abcopbLumm cepebpa B nnameHu aueTuneH-Bo34yxX UK Nnponax-
6yTaH-BO34yX Npy ANUHe BONHbI 328.1 HM. HaBeCcKy MefHOro KoHLeHTpaTa npejsapuTtenbHO pacTBOPSIOT B KUC-
norax.
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20.6.3 NMoprotoBka K BbINONTHEHMIO aHannsa

20.6.3.1. N5 NOCTPOEHNUS TpalyMpoBOYHOIO rpacdhnka rotToBAT pacTBOpPbl cepebpa M3BECTHOI KOHLUEHTpa-
uun.

Mpu npuroToBNeHUN pacteopa A MaccoBoOli KOHLeHTpaLun cepebpa 1 mr/cm3 HaBecky cepebpa maccoli
1.0000 r pacteopsitoT B40 cmM3a30THOI K1CNOTbI, pa3baBneHHol 1:1. K nony4yeHHOMY pacTBopy npuameatoT 25 cm3
BoAbl M OT 100 g0 120 cmM3CONAHOI KUCNOTLI 40 NOSIHOTO pacTBOpPeHUs xnopuga cepebpa. PacTBop oxnaxgatoT,
nomMeLLalT B MEPHYIO KONBY BMeCTUMOCTblo 1000 cm3, 40NMBAKOT 4,0 METKM PACTBOPOM CONAHOM KACNOThI, pas-
6aBneHHo 1:1. n nepeMeLlInBatoT.

PacTtBop A npurofeH B TeyeHune roga. PacTsop xpaHsAT B TOMHOM MecTe.

Mpu npurotoBneHnn pactsopa b maccoBoi koHUeHTpauumn cepebpa 0.1 mr/cm310,0 cm3pacTBopa A nome-
LwakT B MEpHY Konby BmecTtumocTbio 100 cm3, npunueatoT 20 cM3 CONSAHON KUCNOTbI, AONMBAIOT BOAON A0
MEeTKV 1 nepemMeLlmnBaoT.

PactBop b npurofeH B tTeyeHne Tpex mecaues. PactBop XxpaHAT B TEMHOM MecCTe.

20.6.3.2 TocTpoeHue rpafyMpoBOYHOro rpacdmka

B psag mepHbIX k016 BMecTumocTbio 100 cM3 Kaxkaas nomew,aloT cooTBeTcTBeHHO 0; 0,5:1,0: 2.0; 4.0 n
5.0 cm3pacTtBopa b. [lo6aBnsoT B Kaxayt Konby no 20 cM3 CONAHOW KUCNOTbI, AONBAKOT BOAOK 4O METKU 1
nepemelwnBatT. MonyyeHHble pacTBopbl cogepxat 0:0,0005:0,001:0,002; 0.004 1 0,005 mr/cm3 cepebpa.

MpumeyaHune — KOHUEHTpaLWn rpagynpoBOYHbIX PACTBOPOB cepebpa HOCAT peKoMeHaaTelbHbI/ XapakTep
1 3aBUCAT OT XapaKTepUCTUK UCMO/b3YyeMOro aToMHo-a6cop6LMOHHOro npubopa, UHTEepBana onpeaensiemMblX KOHLEHT-
pauuii.

N8 nocTpoeHns rpafyMpoBOYHOro rpadhmka gonyckaetca UCNonb3oBaTh 3— 7 rpafyMpoBOYHbIX pacTBo-
pOB. HO He MeHee 3.

[na nocTpoeHns rpaflyupoBoYHOro rpadvka rpafympoBoyHble pacTBOPbl PacnblNA0T B BO3YyLWHO-aueTnie-
HOBOM MameHun, uan NnaMeHn Bo3ayx-nponaH-6yTaH, kak ykazaHo B 20.6.4.3.

Mo ocu abcumcc oTKNaabiBaldT MacCoBY KOHLLEHTpaLUio onpeensieMoro KOMMoHeHTa B rpafynpoBOYHbIX
pacTBopax B MUAAMrpamMmMax Ha CaHTUMeTp Kybuueckuid, No ocv OpauHaT — COOTBETCTBYIOLLME 3HAYEHUS aHaNN-
TUYECKNX CUTHANOB.

20.6.4 BoinonHeHne aHannsa

20.6.4.1 O6wue TpeboBaHNA KMeTo4aM aHanm3a 1 TpeboBaHnsa 6e30NacHOCTY NPU BbINOJTHEHUN aHaNM30B
— B COOTBETCTBMM C pasgenamu 4 n5.

20.6.4.2 HaBecKky MeAHOro KOHLeHTpaTa MaccCoi, yCTaHOB/EHHOI B 3aBUCMMOCTM OT MaccoBOM 40N
cepebpa cornacHo ta6nuue 35. nomewawT B cTakaH BMecTUMocTbio 250 unmn 400 cm3, cmaumBatT BOAOMN,
npunmealoT oT 10 A0 20 cM3a30THOI KUCMOTbI U 3aKPbIBaOT YaCOBbLIM CTEKNOM. [Toc/ie OKOHYaHusa BypHOIi peak-
LMn pacTBOp HarpeBalT A0 NpeKpaLLeHNs BblAeNeHNs OCHOBHOW Macchl OKCU0B a30Ta 1 PacTBOPEHUA HABECKU
npo6bl. CHUMAIOT CTEK/I0, 0OMbIBAIOT €r0 BOAOI Haj CTakaHOM M MPOAO0KAI0T BbiMapuBaHue 40 BAaXHbIX CONel.
[o6aBnsoT 15 cm3cMecH CONSAHON 1 a30THOW KUCNOT (B COOTHOWeEHUN 3:1) 1 BbiINapuBaloT 40 BIAXHbIX CONE.
MpunueatoT 20 cM3consiHOW KucnoTbl, 0T 40 o 50 cm3BoAbl U KAMATAT B Te4eHne 0T 2 40 3 MUH 4N pacTBOpeHUs
coneil.

Ta6nuya 35

Maccosas fons cepebpa o 1 7 Macca HaBecku. © O6beM MepHoli Konbbl, M3
ME/IHOTO KOHLieHTpaTa, I

Ot 10 po 50 BKNOY. 1 100

" 50 » 500 0.5 100
500 0.5 250
NMpumevyaHune - [aHHble CBeeHUA HOCAT PeKOMeHAATENbHbI XxapakTep N MOryT GbiTb M3MEHEHbI B

3aBUCUMOCTU OT YYBCTBUTENILHOCTU ATOMHO-a6COP6LUNOHHOTO CNeKTPooTOMETpPa, OA4HOPOLHOCTM aHaNM3UPYEMOro
matepuana v T. 4. Ecnv Heo6xo4MMo, NPOBOAAT AONO/HUTENbHOE pa3basrieHune.

Mocne oxnaxpaeHus pacTBop BMeCcTe CHEPaCTBOPUMbIM OCTATKOM MEPEHOCAT B MEPHYH KON16y BMeCTUMO-
CTblo cornacHo Tabnuue 35, go6asnaAwT ewe 30 cM3 CONAHON KUCNOTbI, €CNY NePeBOAAT PacTBOP B MEPHYHO
K06y BMeCcTUMOCTbo 250 cM3, 40N1MBaOT BOAOW 40 METKU U NepeMeLllnBatoT.
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20.6.4.3 AHanunanpyemblii pacTBOp BBOASAT B N/1aMsi BO34yX-aleTueH aToMH0-abcopbLUnMoHHOro cnekTpodo-
ToMeTpa v n3mepaT abcopbunio cepebpa npu AnnHe BosHbl 328.1 um. AGCOpOLMI0 KaXoro pactsopa namepsoT
He MeHee ABYX pa3 n Ans pacueTa 6epyT cpegHeapudmMeTnyeckoe 3HavyeHue. Mpun cMeHe pacTBOPOB CUCTEMY
pacnblNeHna NPoOMbIBaOT BOAOW 40 NOMYYEHUSA HYNeBOro nokasaHusa npubopa. PekomeHgoBaHHaa Makcumanb-
Haa Benu4YvHa namepsemoii abcopouun npumepHo 0.5 eguHuy,. B cnyyae He06X04MMOCTY 4151 YMEHbLUEeHUS ee
3HauYeHns gonyckaeTca NPOBOAUTL U3MEPEHNSA NPU MeHee YyBCTBUTENbHON ANNHE BOMHbI (338,3 HM) nnu passo-
pauvBaTb ropenky.

Mo HalifeHHOMY 3HauYeHUo abcopbLymM aHanM3npyemMoro pacTsopa 3a Bbl4eToM abcop6uumn pacTBopa KOHT-
pPONILHOrO ONbITa HAXOAAT CofepXaHune onpeaensemMoro KOMNOHeHTa No rpagynpoBoYHOMY rpaduky. Ecnm KoH-
LeHTpauns onpefensaeMoro afieMeHTa B aHan3npyemMomM pacTBope npesbIllaeT ero KOHUeHTpaLuuio B pacteopax
AN NOCTPOEHUA rpagynpoBOYHOrO rpadvka (sennynHa abcopobLummn aHann3npyemoro pacteopa sbie abcopouunn
nocnegHen Touku rpacmka), NpoBoAAT pasbaBneHne aHaIM3MpyemMoro pacteopa.

JlonyckaeTcs UICNoMb30BaTh A4N1A atoMmu3aumm npo6bl nnamsa nponaH-byTaH-Bo34AyX. eCNN PaCXOXAEHUSA MeXay
napasnsiefibHbIMu onpegeneHnsamMy COoTBETCTBYIOT YKa3aHHbIM B Tabnuue 33.

AHanun3supyemblii pacTBop, PacTBOpPbI 418 NOCTPOEHUSA rPpagyMpoBOYHOro rpadmka 1 pacTBOp KOHTPO/ILHOIO
onbiTa BBOAAT B BO34YLWHO-aLeTUNeH0BOEe UK NponaH-6yTaH-Bo34YyLWHOE NaaMsa U U3MepPST BENNUYNHY NOTN0-
LW eHNs NnHUN cepebpa Npu ANNHE BOHbI 328.1 HM.

20.7 O6paboTka pe3ynbTaToB aHannsa

20.7.1 Maccosyto gonto 3ono0T1a X, /T, Npy UCNONb30BaHUN NPOGUPHO-TPaBMMETPUYECKOro MeToAa BblUnC-
nAwT no dopmyne

A T2 1000

47
: @7
rae T 2— macca Koposibka 30/10Ta, Mr,
T — Macca HaBeCK/W MeJHOro KoHUeHTpara, I.
20.7.2 MaccoByto gonto 3o010Ta X %, NpM UCNONb30BaHUN NPOGMPHO-rpaBMMeTpuyYeckoro metoga (npu
TUTPUMETPUYECKOM onpeaesieHnn) BbIHNCASAT No hopmyne
CcY-100
X, T (48)

rge C — mMaccoBas KOHUeHTpaumsa pactsopa rmpoxuHoHa no 30/0Ty, r/cm3;
V — ob6bem pacTBopa rmgpoxMHoHa, Noweawmnii Ha TMTpoBaHue, cm3;
T — Macca HaBeCKuW MefHOro KoHueHTpara, I.
20.7.3 MaccoByt gonto cepebpa X2, r/T, npyn MCNoNb30BaHUN NPOGUPHO-TPABMMETPUYECKOTO MeToa Bbl-
yncnatT nopopmyne

y _ (mi-12-73-74)-1000
2 T

rae T, — CymMmapHas macca Koposbka 30/10T7a u cepebpa, Mr;
T 2— Macca KopoJsibka 30/10Ta, Mr;
T 3— noTeps Mmacchl cepebpa npu KynenvpoBaHuv Npu NpoBeeHnn KOHTPOIbHOTO ONbITa, Mr;
T A— macca cepebpa, cogepxalancs B OKACW CBUHLLA, MT;
T — Macca HaBeCKM MefHOro KoHueHTpaTa, I.
20.7.4 MaccoByto fot0 3010Ta XT. /T, NpU MCNONb30BaHUN NPOBGUPHO-hOTOMETPUYECKOTO METOAA BblUKC-
nAwT no dopmyne

11.-1000
A =L (50)
*3 T
rae T, — Mmacca 30/10Ta, HailjeHHas no rpagyvpoBoYHOMY rpaduky, Mr;
T — MaccaHaBeCcku MeAHOro KoHLeHTpaTa, COOTBETCTBYIOLLAA a/IMKBOTE pacTBopa, B3ATOW 4719 hoToMeT-
pupoBaHus, I.
20.7.5 MaccoByto fonto 30/0Ta X4, r/T, Npy UCNONb30BaHUN aTOMHO-a6Ccopb6LMOHHOro MeToaa (c npeaBapu-

TeNbHOI IKCTpakLuueit 30/10Ta METUNN306YTUIKETOHOM) BLIYUCASIOT N0 (hopmyne
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A 0w V-1000 t (51)
4 TLU
rae T, — KOMM4YecTBO 30/10Ta, HaliileHHOoe No rpaayvMpoBOYHOMY rpaduky, mr,
T — Macca HaBecku MefHOro KoHueHTpara, r,
V — o06bem MepHoil Konbbl, cM1;
V, — o6beM anukBOTbl pacTBopa, cM3
20.7.6 MaccoByto gonto 3o000T1a X5, r/T. Npy UCNONb30BaHUN aTOMHO-abcopbLMOHHOro MeToaa (C npeaBapu-

TeNbHOoW 3KCTpaKLl,VIeVI 30/10Ta M130aMUN0BbLIM CIMPTOM UAN TPUANINIAMUMOM) BIYUCAAIOT Mo hopmyne

X M CY 1000 . (52)
6 T

rae C — MaccoBas KOHUeHTpauusa 3o0M0T7a, HallfeHHas no rpagympoBoYHOMY rpaduky, ¢ y4eTOM BeNUYUHbI
KOHTPOJILHOTO OnbITa, Mr/cm3;
V — 06bem aHanu3npyemoro pacteopa, cm3
T — Macca HaBeCku npobbl, T.
20.7.7 MaccoByto foto 3o0/0T7a X6, r/T. (py UCnosib30BaHUN aTOMHO-abcopbLuMOHHOro MmeToga (npv A4onon-
HUTEeNIbHOM pa36aB/ieHnn pacTBopa) BbIYUCAAT N0 hopmyne

CV 4V 1000 (53)
6 m-vV2

roe C — maccoBasi KOHLEHTpauus 30/0Ta, HalieHHas no rpagyMpoBOYHOMY rpadiuKy, C y4eTOM BEe/IMUUHbI
KOHTPOJILHOTO ONbITa, Mr/cm3;

V — 06bem aHanM3npyemoro pacteopa, cM3;

V, — 06beM pacTBopa, B KOTOPOM M3MepsieTca abcopbums, cm3;
V2 - o6bem anvMkBOThl pacTeopa, CM3;

T — Macca HaBecKku npoo6sl, T;

20.7.8 flonyckaeTcsa NPOBOAUTbL pacyeT MaccoBOl 4,0/ 30/10Ta, MCNO/b3Ys BO3MOXHOCTV NPOrpaMMHOro
obecneyeHns aTOMHO-a6CcopOLUMOHHOro cnekTpodoTomMeTpa.

20.7.9 Maccosyto gonto cepebpa X6, r/T, npy1 ncnosib3oBaHN aTOMHO-abCcopOLUNOHHOTO MeToAa BbIYUCNAIT
no popmyne

vV -CV 1000. (54)
T
raoe C — MmaccoBas KOHLeHTpauua cepebpa, HailieHHass No rpagynMpoBOYHOMY rpadviKy, C Y4ETOM BEINUYUHbI
KOHTPOJIbHOTO ONbITa, MI/CM3,
V — 06bem aHanu3npyemoro pactsopa, cM3
T — Macca HaBecCKu npoobebl, T.

20.7.10 3a pe3ynbTar aHaan3a npuHMMalT cpegHeapudMeTUyYeckoe 3HavyeHne 4ByX napanfesibHbix onpe-
AeneHnin Nnpy ycnoBun, 4To abcontoTHas pasHoCTb MeXAy HUMMW B YC/T0BUAX NOBTOPSAEMOCTU He NpeBbllaeT 3Ha-
YeHwuii (Npu AoBepUTENLHOI BeposiTHocT P = 0,95) npegena noBTOPSEMOCTHU . IPUBEAEHHbIX B Tabnmuax 32 u 33.

Ecnu pacxoxgeHne Mexay pesynbTatamu napassienbHblX onpefeneHunii npesbiliaeT 3HaueHne npegena
NOBTOPSAEMOCTU, BbINOMHAIT NpoLeaypbl, M3noxeHHble B FTOCT UCO 5725-6 (nognyHKT 5.2.2.1).

20.7.11 PacxoxpeHust mexay pesynbtaramu aHannsa, nosiydyeHHbIMU B ABYX labopaTopusx, He AOMKHbI
npesbllaTh Npegena BOCNPON3BOANMOCTU. B 3TOM criyyae 3a OKOHYaTe IbHbI pe3y/ibTaT MOXeT O6bITb NPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHue. Mpu HeBbINOMHEHUM 3TOTO YCN0BUA MOTYT BbITb MCNO/b30BaHbI NpoLeaypsbl,
n3noxeHHole B FOCT NCO 5725-6.

20.7.12 Mpwu pa3Hornacusx B OL,eHKe MaccoBOli 0/ 30/10Ta u cepebpa NPMMEHSAI0T NPO6MPHO-rpaBumMeTpu-
yeckuii metog — no 20.3.

20.8 KoHTponb KayecTBa pe3ynbTaTtoB aHanu3a
KoHTposib kKauecTBa pe3ynbTaTtoB aHanm3a — no 4.25.
20.9 OchbopmneHne pe3ynbTaTtoB aHannsa

Pe3ynbTatbl aHanmM3a ohOpM/IAIOT B COOTBETCTBUM C 4.23. 3HAUYEHUS NOTPELLHOCTYU pe3ybTaToB aHan3a
(x A) npuBepeHbl BTabnmuax 32 n 33.
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21 MeToAbl onpefeneHnss MaccoBoi 4ONN BUCMYTa

21.1 O6nacTb NpUMeHeHuns

B HacTosAlWeM pa3gesne ycTaHOB/NEHO onpeAesnieHne MaccoBoii 0 BUCMYTa B guanasoHe oT 0.001 % go
0.5 % cpoTomeTpuyeckumMu meTogamu.

21.2 TpeboBaHMA K NOrpewWHOCTN aHanmaa

MorpelHocTb pe3ynbTaToB aHanm3a MaccoBoW o0/ BUCMYTA, 3HaUYeHUsi NpeAesioB NOBTOPSIEMOCTU 1 BOC-
nNpon3BOAMMOCTU AN AOBEPUTENbHON BepoATHOCTU P = 0,95 f0/KHbBI COOTBETCTBOBATbL 3HAYEHNAM, MPUBEEH-
HbIM B Tabnuue 36.

Ta6nuya 36
B npoueHTax

o Mpepen
Jvana3oH maccosoit [0mn MorpelwHocTb pesynbla*
BUCMYyTa 0B aHam3a 1[I NoBTOPSEMOCTH BOCMPOM3BOAMMOCTY
r(n»2) R

OT 0.0010 fOo 0,0020 BKIOUY. 0.0005 0.0005 0.0007
Cs. 0.002 » 0.005 B 0.002 0.001 0.003
» 0.005 D 0.010 B 0.002 0.002 0.003
» 0.010 B 0.030 B 0.006 0.005 0.008
B 0.030 B 0.050 B 0.010 0.010 0.014
» 0.050 B 0.100 B 0.016 0.015 0.022
B 0.10 *» 0.50 » 0.05 0.05 0.07

* COOTBETCTBYIOT 3HAYEHNAM pacClVPeHHON Heonpe/jeneHHOCTH.

21.3 doTOMETPUYECKUIA MeTo onpeaeneHna MaccoBoli fonn BucMmyTa (B BULE COEUHEHNSA €ro C

TUOMOUYEBUHON)

21.3.1 CpepacTBa M3MepeHuii, BcnoMmoraTenbHble yCTpoiicTBa, MaTepuanbl, pacTBopbl

Mpwn BbINONHEHNM aHaNM3a NPUMEHSAIOT cneaylolime cpeacTsa M3MepeHuii, BComoraTe/ibHble yCTpoicTBa:
- boTokonopumeTp no6oro Tuna:

- KON6bl MepHble 2— 50— 2.2— 100— 2.2— 500— 2.2— 1000- 2 no NOCT 1770:

- cTakaHbl B-1— 100 TXC. B-1— 400 TXC. B-1-600 TXC no FOCT 25336:

- MMNETKN He HMXe 2-To Knacca ToyHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKMN ANS hunbTpoBaHus nabopatopHbie no FOCT 25336:

- MeH3ypku 50.100 no FOCT 1770;

- yawky (Turenb) nnatuHoByto no FOCT 6563;

- CTeKNa Yyacosble.

Mpwn BbINONHEHNM aHaNM3a NPUMEHSIOT cneaylol e matepuanbl, pacTBopbl:

- BOAy AnctunnuposaHHyto no FOCT 6709;

- KucnoTy consHyto no FOCT 3118:

- Kucnoty a3oTHyto no NOCT 4461 n pasz6asneHHyto 1:1,1:9.1:20 n 1:99;

- CMeCb COMIAHOW M @30THOW KMUC/OT B COOTHOLWEHUN 3:1;

- Bogopoga nepokcug no FOCT 10929. cBeXenpuroToB/IEHHbI pacTBOP MaccoBO KOHUeHTpauun 50 r/gm3;
- MeTUNOBbIN hnoNeToBbI, UHANKATOP NO [38]. BOAHbLIN pacTBOP MacCOBOW KOHLUEHTpaLuumn 2 r/igm3
-aMMUnakBoAHbIli no TOCT 3760. pa36aBneHHsblit 1:1;

- KNCNoTy BMHHYto no FOCT 5817, pacTBop MaccoBol KoHueHTpauun 200 r/gm3(NpodnnbTpoBaHHbIi);
- Mefb cepHokucnyto no FOCT 4165;

- aMMOHWIA xnopucTblii no FTOCT 3773. pacTBOp MacCcOBOW KOHLEeHTpauuu 2 r/igm3;

- TnomoueBuHy no FOCT 6344, pacTBOP MaccoBoii KoHUeHTpauun 100 r/gm3;

- BucmyTt no FOCT 10928, mapka BuO,

- pacTBOpbl BUCMYTa M3BECTHOM KOHLLEeHTpaLuumu:

- ABYyOKMCb TUTaHa no FOCT 9808;

- @a30THOKMCAbIN pacTeop TuTaHa (1V);

- Kanuit nupocepHokmucnblii no FOCT 7172;
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-CMecb Ana pacTBopeHns gocthaTta TuTaHa.

- TMAPOKCUNAMUH CepHOKMcbii no FTOCT 7298:

- aMMOHMI (POCOPHOKNCbIN ABY3amelleHHbI no FTOCT 3772;

- Bymary nHAMKaTOpHY0 YHUBEpcasabHyto no [28];

- punbTpbl 06€330N1€HHbIE NO [16].

21.3.2 MeTopa aHanusa

MeTof 0CHOBaH Ha 06pa30BaHUN OKpaLLEHHOro CoeJMHEHUS BUCMYTa C TUOMOYEBUHON. BUCMYT OT Meluato-
LWMX onpeAeneHunio 3/1IEMEHTOB OTAENAIT OCaXKJEHNEM ero C KOIIEKTOPOM — dhocdaTom TuTaHa.

21.3.3MoparotoBka K BbINONTHEHUIO aHannsa

21.3.3.1 4nA nOCTPOEHMUSA rpafynpoBOYHOro hadimka roToBsIT pacTBOPbI BUCMYTa M3BECTHOW KOHLEHTpaL K.

Mpu NnpuroToBNEHUN pacTBopa A MaccoBoii KOHLeHTpayuy BucmyTta 0.1 Mr/cm3HaBecky BUCMyTa Mmaccoli
0.1000 r pacTBopsAOT Npu cnabom HarpesaHum B 30 cM3a30THOW KNCNOTbl, NEPEHOCAT PACTBOP B MEPHYHO KONBY
BMeCcTUMOCTb0 1000 cm3, 40NIMBAIOT 4,0 METKM BOAOM M NEPEMELLNBALOT.

Mpu npurotToBNneHUn pacteopa b maccoBoii koHUueHTpaLuu BucmyTa 0,01 mr/cm310,0 cm3pacTeopa A no-
MelanT B MEPHYIO KONGY BMeCcTUMOCTbIo 100 cm3, fonunBalT 40 METKM BOAON 1 nepemelwinBatoT. NMpumeHsaoT
CBEXEMPUrOTOB/IEHHbI PacTBOP.

21.3.3.2 Mpu NpuroToBEHUN a30THOKMCNOrO pacTeBopa TutaHa (V) HaBecKy ABYOKUCK TuTaHa maccoli 0.5 r
CNNaBnsAT B N1aTUHOBOM YallKe (TUre) C HaBeckol nupocynbdarta Kanus Mmaccoii ot 4 Ao 5 r. OxnaxaeHHbl i
nnas BbilwenaymsaT 100 cM3X0N104HO a30THOW KMCNOTbI, pa36aBneHHol 1:9. nepennBaoT B MEPHYO KONBY
BMecTMMOCTbto 500 cm3,106aBnAt0T 90 CM3KOHLEHTPUPOBAHHON a30THOW KUCNOThI U ,0NNBAIOT BOAOM A0 METKU.

1 cm3pacTBopa coaep>XnUT 1 MraByoOKUCHK TUTAHA.

21.3.3.3 MNpu NpUroToBNEHMN CMeECK AN pacTBopeHusa pocaTa TUTaHa cMewmnBarT 25 cM3a30THOW
KkmcnoTbl. 20 cm3nepokeuga sogoposa n 55 cmM3Boabl. MPUMEHSIOT CBEXENPUIrOTOBIEHHbIN pacTBop.

21.3.3.4 MocTpoeHne rpafympoBOYHbIX rpacrKoB

Ana noctpoeHns hagynpoBoyHoro dpadumka 1 (npu macce sBucmyta 4o 0.5 mr) B pag MepHbIX KON6 BMeCcTu-
MocTbto 50 cm3 kaxaas nomewatoT 0; 2.0; 4.0,6.0 1 8.0 cm3pacTteopa b. B gpyrue konbsl nomewatot 1.0: 2.0;
3,0; 4.0 n5.0 cm3pacTBopa A. Bo Bce Konb6bl npuansatoT No 5 cm3pacTtBopa BUHHOW KUCAOThI, N0 4 cM3a30THOM
KUCNOTbl, pa36basnieHHol 1:1.no 10 cm3 pacTBopa TMOMOYEBUHbI. JOMBAIOT 40 METOK BOAONM, MepeMeLlnBalT 1
N3MepSAIT ONTUYECKYIO MOTHOCTb PACTBOPOB NpU ANIMHE BOMHbI 440 HM, UICNOMb3YS KIOBETY TONLLMHON nornoua-
towero ceet cnoa 50 mMm.

[ns noctpoeHusa rpagynpoBoyHoro rpadpuka 2 (npu macce sucmyta ot 0.5 40 1.0 Mr) B psaf MepHbIX K0s16
BMecTMMocCTbio 50 cm3 kaxaas nomewatot 0: 5.0; 6,0; 7,0: 8.0 n 10,0 cm3 pactBopa A. [106aBNS0T BUHHYIO
KNUCNOTY, a30THYI KUCNOTY, pa3baBneHHyo 1:1. TUOMOUYEBUHY B TEX Xe KOMYecTBax, Kak U npu NoCTpoeHuu
cthagynposoyHoro dhachuka 1. ONTUYECKYI0 NOTHOCTbL PACTBOPOB N3MEPSIOT, NCNO/b3YA KIOBETY TO/LLUHON No-
rnowatuiero ceet coa 10 mm.

B kauecTBe pacTBopa CpaBHEHWS NPUMEHAIOT PacTBOP, HE COAepXaLluii annkBoTbl pacTBopa BUCMYTA.

21.3.4 Bbino/fHeHWe aHanusa

21.3.4.1 O6wme TpeboBaHUA KMeTogaM aHanM3a 1 TpeboBaHns 6e30NacHOCTY NPU BbINO/THEHUN aHaNN30B
— B COOTBETCTBUM C pasgenamu 4 n 5.

21.3.4.2 HaBecKy MeAHOro KoHLeHTpaTa maccoit ot 0.2 go 2 r (Macca BUCMyTa He f0/KHa npeBblwaTb
1 Mr) nomewatoT B BbICOKUIA cTakaH BMecTuMocTbio 400 cm3 npunmBatoT 10 cM3 CONAHOW KACAOThI Y KUNATAT
(BbIMABLUMI OCaf0K XI0pMa CBUHLA He MellaeT AafibHellueMy Xo4y aHannsa).

MpunusatT 15 cM3cMecKH CONSHOW 1 @a30THOWM KMCOT B COOTHOWeHUN 3:1 nynapuBatT pacTBOp gocyxa.
3aTtem npunmBalT 5 cM3a30THON KUCNOTbI M ABaXAbl ynapusalT gocyxa. K cyxomy octatky npunmsaiT 5 cm3
a30THOI KNCOTbI, pacTBOP HarpeBawT, 06MbIBalOT CTEHKMN cTakaHa 50 cM3Bofbl, NepeMeLlwnBaloT 1 KUNATAT B
TeyeHue oT 50 10 MUH.

HepacTBopuMbIli OCTaTOK OTPUNLTPOBBLIBAIOT HA MAOTHbLIA UNbTP, cobupas unbcat B cTakaH BMecTu-
MocTbto 600 cm3. CTakaH 1 hubTP C 0CaAKOM NPOMbIBAKOT a30THOW KMCNOTOM, paz6aBneHHoi 1:20. O6wuii 06bem
pacTBopa € MPOMbIBHbIMW BOAaMW He [0/KeH npeBbiwaTtb oT 70 4o 80 cm3.

dunbTpat HeliTpanusylT pas3basneHHbIM aMMUWaKoM A0 Hayana BbiNnafjeHus rmgpokcua xenesa, npu-
6aBnaoT 0T 0.5 40 11 CEPHOKUCNOTO MMAPOKCUIAMUHA U KUMATAT PACTBOP HECKO/IbKO MUHYT /11 BOCCTAHOBEHUSA
Xenesa (0 4eM MOXHO CyAUTb NO U3MEHEHWUIO LBeTa pacTeopay).

KoxnaxgeHHoMy pacTBopy npu6aBnstoT 5 cM3a30THoOKMcAoro pacteopa tutara (1IV). 2 cm3pacTtsopa ABy-
3amMeLleHHOoro hochoOpHOKNCIOro aMMOHUSA 1 OfHY Karn/lo MeTU/10BOro h1MoneTosoro. MiHaukaTop npubasnatoT
HenocpeACcTBEHHO nepef HelTpanusaumeli. Ecnu okpacka ucyesHet, T0 4,06aBNAIOT eLLe HECKONbKO Kanesb UH-
avkartopa.
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BBOAAT N0 Kannam pacTBOp aMmmuaka, pasbasneHHblid 1:1. 40 Ha4Yana nepexoja oKpacku pacTsopa B CUHe-
thnoneToBsblii LBeT. ECn pacTBOp MMeeT COGCTBEHHY OKpacKy (MpUCcyTCTBME Meaun), TO HabnwaaT 3a U3SMEHe-
HVeMm LBeTa neHbl, 06pasyloLleiics Ha MOBEPXHOCTH pacTBOpa Npu ero 3HeprMyHoM nepemeLlnBaHunm.

Pasb6aBnsoT pacTBop ropsiyeit Bogoii Ao 400 cm3, HarpeBalwT A0 KANEHUA N KUNATAT B TeyeHue oT 3 Ao
5 MuH. PacTBop Ao/mkeH nveTtb pH oT 2,3 fo 2.8. BennunHy pH npoBepsioT C NOMOLLbI0 UHAWKATOPHOW 6ymaru n
B C/lyvyae Heo6X0AMMOCTU 06aBNAIOT a30THYIO KUCIOTY UK amMuak.

PacTBop c ocaikoM OCTaBAAT Ha 4 4 (Nyylle Ha HOYb), OT(UNBTPOBLIBAIOT 0Caf0K Ha hunbTp cpegHen
NNOTHOCTW, NPOMbIBAIOT CTakKaH 1 hunbTp 3— 4 pasa X0/I04HbIM PaCTBOPOM X/IOPUCTOIO0 aMMOHUA U hunbTpar
oTbpacbiBaloT. MomeLLalT BOPOHKY C OCaAKOM Haj cTakaHOM BMecTUMOCTbio 100 cM3. O6MbIBAOT CTEHKM CTaka-
Ha. B KOTOPOM MPOBOAUNOCH OCaxaeHune, o6bemMom 10 cmM3cmecu Ana pacTBOpeHusa dhocdaTta TutaHa, a 3ateM
pacTBOPSAT 0CafoK Ha hunbTpe.

MpombiBalOT cTakaH U hunbLTP ropsvein a3oTHOM KUCNOTON, pa3baBneHHon 1:99 (Ha dounbTpaTe He O0KHO
0CTaBaTbCs XeNTbIX NATEH). O6WNIA 06beM hunbTpaTa AoMKEH cocTaBnsATb 0T 25 A0 30 cm3. CTakaH 3akpbliBalT
4acoBbIM CTEK/IOM M KUNATAT pacTBOP 40 UCHE3HOBEHUS XENTOW OKpacku 1 ymeHblleHns o o6bema oT 8 go
10 cm3. Ecnu nocne 30-MUHYTHOTO KUNAYEHNS XenTas okpacka He ucyesaeT, TO BBOAAT HECKO/IbKO KpUCTanios
cepHokucnoi megu. Mocne ob6ecuBeyvnBaHns pacTBopa ero He cieayeT A4ONT0 KUNATUTL. Ecnun o6pasyeTtcs oca-
[0K, 406aBNSAIOT HECKONBbKO Kanenb Nnepokcuga sogopoga n ot 140 1.5 cm3a30THON KucnoTel. Ecnu pactsop
obecuBeTunncs 6bICTPO, a ero elle Hago ynapvueaTb, TO 406aBNAKOT OA4HY Kanaw nepokcmia Bogoposa.

PacTBop oxnaxgaloT, npuanBaiT 5 cM3pacTBopa BUHHOW KUCNOTbI, NEPEHOCAT PacTBOp B MepHYH Konby
BMeCcTMMOCTbIo 50 cm3, npunusatoT 10 cm3pacTBopa TMOMOYEBUHbI. JO/IMBAIOT 40 METKM BOAONM, NepemeLlunsanT
N U3MEPSAIOT ONTUYECKYIO NNOTHOCTb HA (hOTOKOIOPUMETPE NPU ANNHE BOMHbI 440 HM, UCNONb3YSA KIOBETY TONLWU-
HOW nornouatuero ceet caos 50 Mm.

B kauyecTBe pacTBOpa cpaBHEHNS MPUMEHSIIOT pacTBop, MPUTOTOBMEHHbIN ClefyoLW M 06pa3om: B MEPHYIO
KoNn6y BMecTumocTbio 50 cm3nomewatoT 5 cmM3pacTtBopa BUHHOM KUCNOThl. 4 cM3a30THOM KUCOTbI, pa3baBneH-
Hoii 1:1.10 cm3pacTBopa TMOMOYEBUHbI U AONMBAIOT A0 METKV BOAOM (MpW aHanim3e MeHOro KOHLeHTpara, co-
[Jepxallero 3HaunTe lbHble KoNnyecTsa CBUHLA, NpubaensaoT 5 cM3 pacTeopa TMOMOYEBUHbI. y4UTbIBAsA 3TO U NpK
NOCTPOEHUN rPaflyMpoBOYHOrO rpadnka).

Maccy BucmyTa B MuiiurpammMmax onpefensaT no rpagynposoyHoMy rpadiuky.

MapannenbHoO Yepes BCe CTaAny aHann3a NPoBOAAT KOHTPObHbINA ONbIT.

21.4 ®oTOMETpUYECKWi i MmeTof onpefeneHnss MaccoBOi 4ONN BUCMYTa C HOLUCTbIM Kanmem

21.4.1 CpepcTtBa U3MeEpPEHUil, BCnoMoraTesibHble yCTpPOicTBa, MaTepuanbl, pacTBOpbI
Mpwn BbINONHEHNM aHanNM3a NPUMEHSAIT cneayllme cpeacTsa M3MepeHuii, BcnomoraTe ibHble yCTpoiicTBa:
- cnekTpodhoTomeTp nnun hoToKoNOpUMETp Nt6oro TMna,

- KON6bl MepHble 2— 50— 2.2— 100- 2.2-250-2.2— 1000- 2 no NOCT 1770;

- Kon6bl KH-2— 250— 34 TXC no NOCT 25336:

- cTakaHbl B-1- 100 TXC no FOCT 25336:

- MMNETKN He HUXe 2-To Knacca TouHocTn no FOCT 29169 n FOCT 29227;

- BOPOHKU ANns chunbTpoBaHusa nabopatopHblie no FOCT 25336:

- MeH3ypku 50 no FOCT 1770;

- CTekna yacosble.

[Mpu BINO/THEHUW aHann3a NPUMEHAIT criefyLme matepuasbl, PacTBopbl:

- BOAy AnctunnumposaHHyto no FOCT 6709;

- KNCNoTy a3oTHyto no NOCT 4461;

- KMcnoty cepHyto no FOCT 4204. pacTteop 1:1;

- Kncnoty consAnyto no FOCT 3118. pacteop 1:1;

- aCKOpPOUHOBYH KMCNOTY no [20]. pacTBOpP MaccoBoit KoHUeHTpauumn 200 r/gm3;

- KNCNOTy BMHHYI0 no TOCT 5817, pacTBOop MaccoBoli KoHUueHTpauun 200 r/gm3;

- Kanwii iogucTblii no FOCT 4232, pacTBOop MaccoBoii KoHueHTpauum 400 r/gm3;

- 0/10BO ABYX/IOPUCTOE 2-BOAHOE NO [29], pacTBOP MaccoBoii KoHUeHTpauuu 200 r/gm3;

- BucmyT no NOCT 10928;

- XKeneso Tpuxaopug 6-sogHbiii no FOCT 4147. pacTBOp MaccoBol KoHueHTpauuun 10 r/gm3;
- pacTBOpbl BUCMYTa M3BECTHOM KOHLLeHTpaLuum:

- aMmMunak BoAHbli no FOCT 3760;

- bymary counbTpoBanbHyto no FOCT 12026:

- hunbTpbl 06€330/1€HHbIE NO [16].

89



FOCT 32221- 2013

21.4.2 MeTop aHanusa

MeTof OCHOBAH Ha 06pa30BaHNK OKPaLEHHOro KOMM/eKkca MOHOB BUCMYTa C OAMCTbIM Kannem nocne
npeABapuTesibHOro OTAENEeHUa BUCMYTa OT Men OCaxeHnem ero aMMnakom B NpuUCyTCTBUU KOIeKTopa —
xenesa. [1na BOCCTAHOB/IEHUSA X0/1e3a 1 ocTaBLlelica Mean UCNoNb3yT aCKOPOUHOBYIO KUCNOTY.

21.4.3T1oaroToBKa K BbIMO/THEHMIO aHannsa

21.4.3.1 ins NOCTPOEHMS rpafynpoBOYHOro rpadinka roToBAT pacTBOPbLI BUCMYTa U3BECTHOW KOHLeHTpauum.

Mpu NpuroToBneHUN pacteopa A MacCcoBOi KOHLEHTpaLuumn BucmyTta 1 mr/cM3HaBecky BUCMyTa Maccoi 1 r
pacTBopstoT B o6beme oT 30 40 35 cmM3a30THOI KMCAOTbI Npu cnabom HarpeBaHuun. Mocsie pacTBOPEHNA HaBECKMN
pacTBoOp NOMeLLalT B MEPHYIO KONGY BMecTuMOocTbio 1000 cm3, pa3baBnsaoT BOAOW f,0 METKM U NepeMeLlnBatoT.

Mpw npurotoBneHun pacteopa b maccoBoit koHLeHTpauun BucmyTa 0.02 mr/cm35.0 cm3pacTBopa A nome-
LalT B MEPHYIO KONGY BMeCTMMOCTbI0 250 cm3, pa36aBisioT BOAOW 40 METKM U MepeMeLlBatoT.

21.4.3.2 NMocTpoeHune rpagympoBoYHOro rpaduka

B psag ctakaHoB BMecTUMOCTbio 100 cm3 kaxabliit oTémupatoT 0; 1.0: 2.0; 3,0; 4.0 n 5.0 cm3 pacTtBopa b.
[o6aBnsoT no 5 kanenb pacTsopa Tpuxaopugakenesa. 15 cm3pacTBopa CoNsHOM KUCNOThI, pa3basneHHol 1:1,
N BOCCTaHaB/NMBAKT Xene3o ABYX/I0PUCTbIM 0/10BOM A0 ob6GecuBeunBaHus pactsopa. MNpuausawT no 5 cm3
pacTeBopa BUHHOW K1CNoTbl. 3 cM3pacTBopa noancToro kanus, 5 cm3pactsopa ackop6MHOBOM KUCNOThI U ganee
NPoAO/HKAKT aHaIn3, Kak onucaHo B 21.4.4.3.

Mo NONyYeHHbIM AaHHbIM CTPOST rPaAyMpPOBOYHbIN rpaduK.

21.4.4 BoinoNnHeHne aHannsa

21.4.4.1 Obwue TpeboBaHNA KMeTo4aM aHanm3a 1 TpeboBaHnsa 6e30NacHOCTY NPU BbINOJTHEHUN aHaNM30B
— B COOTBETCTBMM C pa3genamum 4 n5.

21.4.4.2 Macca HaBeCK1U MeHOro KoHLeHTpaTa, BMeCTUMOCTb MEPHO KoNbbl M 06beM annKBOTLI pacTBopa
B 3aBNCHMOCTM OT MacCoBOWi 40N BUCMYTa NpuBeeHbl B Tabnuue 37.

Ta6nunya 37

Maccosas pons Macca BmectumocTb O6beM anuxaoThbl
sucmyTa. % HaBecku, r MepHoii Konbbl, cmM3 pactBopa, cm3
OT 0.001 OO0 0.002 2 — Mcnonb3yetca Becb hunbTpart
» 0.002 B 0.008 1 - »
B 0.008 » 0.02 0.5 - »
» 0.02 a8 0.04 0.2 - »
B 0.04 A 0,08 0.1 - »
» 0.08 A 01 0.2 100 20
B 0.1 a 03 0.2 100 10
0.3 a 05 0.2 100 5
21.4.43 HaBecky MefHOro KoHLeHTpaTa MacCoi, ykasaHHOW B Tabnuue 37. nomelaloT B KOHNYECKYIO

Kon6y BMecTumMocTblo 250 cm3 cmaumBaloT BoAoM n npuausatoT oT 30 40 50 cM3a30THOW KUCNOThI, 3aKpbiBalOT
4acoBbIM CTEK/IOM U BblAepXuBalT 6€3 HarpesaHua 40 NpekpaleHnsa BblAeneHns oKcuaos asota. CHUMaT
cTekno, npunueatT oT 10 go 15 cm3consAHoli kncnoTel 1 oT 10 4o 15 cM3 pacTBopa CEPHOI KACNOThI, pa3bas-
neHHon 1:1, n HarpeBalT 40 BblAeNleHNS NapoB CEPHON KUCAOTbl. HarpeBaHne Npoao/KaloT elle B TeyeHne
OoT 540 7 MUH.

Copepxumoe Konbbl oxnaxaaT, npuausatoT oT 50 go 70 cM3BoAbl U HarpeBalT pacTBOP 0 KMNEeHUS.
BHOBb oxnaxgatwT 1 3aTeM punbTpytoT Yepes punbTp cpefHel N10THOCTK, cobupas dunbTpaT ¥ NPOMbIBHbIE
BO/bl B KOHUYECKYI KONGY BMECTUMOCTbI 250 CM3, MpOMbIBAlOT 0Caf0K Ha hunbTpe 3— 4 pasa Bogoin. dunbTp c
ocafkom oTbpacbiBatoT. 11 ganbHeliwero aHanmsa B 3aBUCUMOCTM OT MacCOBOW 40NN BUCMYyTa UCMO/b3YIOT
BECb pacTBOP WAW ero aInKBoTY.

Becb pacTBOp WM annKBOTY, yKasaHHyl B Tabnuue 37. nomellaroT B KOHUYECKYH0 KON6Y BMECTUMOCTbIO
250 cm3, npunmBaoT TONbKO KannksoTe oT 10 40 12 cm3pacTBopa CepHoOit KUCNoThl, pa3baBneHHoi 1:1. pazbas-
NAT BOAON A0 100 cm3, HarpeBatT pacTBOp 40 KUNEHUSA 1 NPUAMBAIOT aMMUaK 40 NOSHOrO BblAeNeHns rmgpo-
KCMAoB n ewe oT 2 o 3 cm3 PacTBop C 0cafKOM OCTaBNAKT B TevyeHue ot 10 o 15 MuH npmn Temnepartype ot
70 °C no 80 °C. 3aTem hunbTPYOT Yepes GbICTPpOUNLTPYOLWMI UAbLTP M NPOMbIBaOT 5— 6 pa3 ropsyei Bogoii.
CMbIBalOT 0cafoK CTpyeli Bogbl B Koby, B KOTOPO NPOBOAMAN OcaxaeHune, gobasnsatoT oT 10 4o 15 cm3pacTtBo-
pa consiHoli KnucnoTbl, pasbasneHHol 1:1. pa36aBnstoT Bogoli 4o 100 cm3un HarpeBalT 40 Kunexus. MpunmeatT
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aMMuak o BblAeneHnsa ruapokcnaos. UNbLTPYIOT 0cafok Yepes ToT e UNbLTP U NpoMbIBaloT 5— 6 pas ropsaueit
BOAOIli. 3aTeM 0caf 0K pacTBOPSAT Ha (hunbTpe Bo6beme oT 10 A0 15 cm3pacTBopa COMNAHOI KUCOThI, pa36as-
NeHHoi 1:1. npomMbiBalOT hunbTp 3— 4 pasa ropsiveii BOAON.

PacTBop B K0N16e HarpeBaloT 0 pacTBOPEHMS OcajKa 1 BbinapuBaloT 3aTeM 4o ob6bema o1 20 o 25 cm3. K
ropsyemy pactsopy npu6asnaT 5 cm3pacTBopa BUHHOW KMCNOTbI U NO Kannsm pacTBOp ABYX/1I0PUCTOro 0/10Ba
o obecuBeunBaHus pacteopa v ewe 1 cm3. J06aBNSIOT HEMHOIO hMNbTPOGYMaXHO Macchl, HarpeBawT [0
KNUNEeHUsA 1 0CTaBNAlT B TevyeHne oT 5 4o 10 muH npu Temnepatype ot 70 SC go 80 °C go Koarynsauum ocagka
ceneHa u Tennypa, KoTopblii 3aTeM hUNbTPYIOT Yepe3 NNOTHLIN PUNLTP U NPOMbIBAKOT 2— 3 pa3a ropsivei BoAow.
dunbTp ¢ 0cagKoM oTbpachkiBaloT, a PUNbLTPAT U NPOMbIBHbIE BOAbI COGMpPAlOT B CTakaH BMeCcTMMOCTbio 100 cm3
[06aBnsAT 5 cM3pacTBOpa BUHHOW KUCNOTbI, MEPEMELIMBAOT U OCTABAAKT B TeueHue ot 7 o 10 MuH. 3atem
npunusatoT 3 cM3pacTBopa oAncToro Kaamsa n 5 cm3pacteopa aCKOp6UHOBOW KMCNOTbI, NOMELLAloT B MEPHYHO
K0N6y BMecTuMocTbio 50 cm3, pa36aBnatoT BOAON A0 METKM 1 NepeMeLlnBaioT.

Mo ncreyeHun ot 10 40 15 MUH U3MEPAKOT ONTUYECKYIO NJIOTHOCTb pacTeopa Npu AsinHe BOJIHbI 420 HM.
MCNonb3ysa KIOBETY TONWMHOM noraowatuero ceet c1osi 50 Mm.

Maccy BucmyTa onpeaensatoT no rpagynpoBoyHoMy rpadumky.

21.5 O6bpaboTKka pe3ynbLTaToB aHanusa

21.5.1 Maccosyto g0/t BucmyTa X. %. BbIYNCAAT No hopmyne

/ltvV 100
VI T 1000 « (59)

rge T, — Macca BUCMYyTa, HaliileHHas no rpagynpoBoYHOMY rpachuky, Mr;
T — Macca HaBeCK/M MefHOro KoHueHTpara, I,
V — BMECTMMOCTb MepHOIi Konbbl, CM3;
V, — 06beM anukKBOThbl pacTBopa, cM3.

21.5.2 3ape3ynbTar aHanm3a npMHUMalT cpegHeapudMeTnyeckoe 3HaveHne AByx napannenbHbix onpeje-
NeHWii Npu yCnoBun, 4To abCoNoTHAA pa3HOCTb MeXAy HUMU B YC/TOBMAX NOBTOPAEMOCTH He NpeBbIaeT 3Have-
HuWi (Npn foBepuTenbHol BepoaTHocTu P = 0,95) npegena NoBTOpsieMOCTH T, NpuBeAeHHbIX B Tabnuue 36.

Ecnun pacxoxgeHue mexgay pesynbrataMmu napannenbHbiX onpeaeneHunii npesblllaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTHU, BbIMOMHAOT Npoueaypbl, n3noxeHHoie B FTOCT NCO 5725-6 (nognyHKT 5.2.2.1).

21.5.3 PacxoxaeHns mMexay pesynbtataMy aHanvsa, Nony4YeHHbIMU B ABYX nabopaTtopusx, He AO/MKHbI
npesbllaTh Npegena BOCNPOM3BOANMOCTU. B 3TOM cnyyae 3a OKOHYaTe bHbIN pe3ynbTaT MOXeT 6blTb MPUHATO UX
cpefHeapudmeTnyeckoe 3HaveHune. Mpu HeBbINOMHEHWUM 3TOTO YCNOBUA MOTYT BbITb MCNO/b30BaHbI NpoLeaypsbl,
n3noxeHHole B FOCT NCO 5725-6.

21.6 KOHTpO/sb KayecTBa pe3ynbTaToB aHanunsa
KoHTposnb KayecTBa pe3ynbTaToB aHanmsa — no 4.25.
21.7 OdopmMmeHne pe3ynbLTaTos aHanmsa

Pe3ynbTatbl aHann3a o(OPMASAIOT B COOTBETCTBUM €4.23, 3HAUEHUS NOrPELLIHOCTY pe3ynbTaToB aHannsa
(£ 1) npuBegeHsbl B Tabnuue 36.

22 MeTog onpefeneHns mMaccoBOn AoNun Tannusa

22.1 O6nacTtb NpUMeHEHUs

B HacToslweMm pa3gesne ycTaHOB/IEHO ONpeesieHne MaccoBoii 4onu Tannusa BamanasoHe ot 0.0001 % go
0.05 % 9KCTPaKLUMOHHO-(hOTOMETPUYECKUM METOLO0M.

22.2 TpeboBaHMA K NOrpewHOCTN aHannaa

MorpewHoCcTb pe3ynbTaToB aHanM3a MaccoBoi 40NN Tanns, 3HadyeHus npesenos NOBTOPAEMOCTH U BOC-
Npon3BOAMMOCTU AN OBEPUTENBLHON BEpOATHOCTU P = 0,95 f0/1KHbI COOTBETCTBOBATbL 3HAYEHUAM, NPUBEEH-
HbIM B Tabnumue 38.
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. Mpenen
[anasoH MaccoBoii aonm MorpeLLHoCTb pesyribia-
rasma ToB aHa/msa * A* NOBTOPAEMOCTY BOCTPOM3BOAMMOCTY
r(n«2) R

0.00010 [0 0.00020 eksou. 0.00002 0.00002 0.00003
0.00020 » 0.00040 » 0.00004 0.00004 0.00006
0.0004 * 0.0008 » 0.0002 0.0002 0.0003
0.0008 0.0016 » 0.0004 0.0004 0.0006
0.0016 » 0.0030 » 0.0006 0.0006 0.0008
0.0030 0.0060 » 0.0008 0.0008 0.0011
0.0060 0,0120 » 0.0010 0.0010 0.0014
0.0120 0.0240 » 0.0014 0.0015 0.0020
0.024 0.050 » 0.002 0.002 0.003

* COOTBETCTBYIT 3HAYEHUAM paCLI.IVIpeHHOVI HeonpeneneHHoCTun.

22.3 CpejctBa U3MepeHuin, BcnomoraTeibHble YCTpocTBa, MaTepuarsbl, pacTBopbl

Mpwn BbINONHEHNW aHann3a NPUMEHAT cneaylolme cpecTsa MU3MepeHuid, BcnomoraTe/ibHble YyCTpoiCTBa:
- hoTOKOIOPUMETP NH06Oro TUNa;

- KON6bl MepHble 2— 100— 2.2— 1000— 2 no FOCT 1770:

- Konobl KH-2— 100—- 34 TXC no TOCT 25336;

- cTakaHbl B-1— 100 TXC no NOCT 25336;

- BOpoHKa B/l-1— 100 XC no NOCT 25336:

- MUNETKN He HMXe 2-To Knacca TouHocTn no FOCT 29169 u TOCT 29227;

- BOPOHKM AN dounbTpoBaHus nabopatopHbie no FTOCT 25336:

- CTekna 4yacosble.

Mpwn BbINONHEHNY aHann3a NPUMEHAIT cnegylolme matepuarnbl, pacTBopbl:

- BOAy guctunanposaHHyto no FOCT 6709;

- KncnoTy azoTHyto no FOCT 4461 n paszbasneHHyto 1:2;

- Kucnoty cepHyto no FOCT 4204. pacTBOp MONAPHOI KOHUeHTpauum 0,3 monbYam3u pazbasneHHyto 1:1;
- Kncnoty optodhocchopHyto no FOCT 6552. pazbaBneHHyt 1:4;

- KncnoTy consnyto no FOCT 3118 n pasbasneHHyto 1:1;

-Tonyon no FOCT 5789. neperHaHHblii:

-6pom no NOCT 41009;

- BPOMHYI0 BOAY, HaCbILLEHHbIN pacTBop;

- MeTW/0BbIN hnoNeToBbI No [38]. pacTBOpP MacCcoBOM KOHLEeHTpauuun 2 r/gm3:

- Meflb B Bue ponbrn: Kycoyek ponbrn pasmepom 200 x 25 cm cBopayunBatoT B cnupasib, o4nLaloT, norpy-
€ B a30THY0 KMCNOTY, pa3basneHHyto 1:2, n TwatenbHO NPOMbIBAOT BOAOW;

- HaTpuii xnopucTtbli no FTOCT 4233. pacTBOp MaccoBo KoHUeHTpauuu 50 r/am3;

-Tannuii no FOCT 18337:

- pacTBOpbI TANNNA U3BECTHON KOHLEHTpaLmu;

- hunbTpbl 06€330/1€HHBbIE MO [16].

22.4 MeTof aHanusa

MeTog OCHOBaH Ha 06pa3oBaHUN OKPALIEHHOrO COeANHEHUS TaNInsi C METUNOBLIM (PNONETOBLIM NOC/Ie

npeaBapuTeibHOrO BblAe/IeHUs CypbMbl HA MefHO donbre.

22.5MoArotoBKa K BbINOTHEHUIO aHanusa

2251 [N NOCTPOeHNs rpagympoBOYHOro rpadmka roToBAT pacTBOPbl TA/I/INSA U3BECTHOWM KOHLEHTpaL .
Mpu npuroToBneHny pacteopaA MaccoBoil KoHUeHTpauun Tanaus 0.1 mr/cm3Hasecky Tannus maccoi 0,1000 r

pacTBOPSAIOT B a30THOII KUCOTe. PacTBOp BbiNapmsaioT gocyxa. NpuamsaT oT 540 6 CM3COIAHON KUCNOTbI 1
CHOBA BbINapMBaKT 4OCYXa HA BOASHON 6aHe. Cyxoii 0OCTaTOK pacTBOPSIOT B COMSIHOM KucnoTe, pa36aBneHHoik

1:1,n
BaloT.
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Mpu npurotoBneHun pacteopa b maccoBoi koHueHTpauun Tanamnsa 0.001 mr/cm3 10,0 cm3pacTBopaA nome-
LWakT B MEepHY Konby BMecTuMocTbio 1000 cM3, 40NMBaOT 40 METKU BOAOM 1 NepeMeLlnBaioT.

22.5.2 TocTpoeHne rpafgynpoBOYHOTO rpaduka

B psig KOHMYECKUX Konb ¢ WMpoKnum ropaom BMecTumMmocTtbio 100 cm3kaxgas nomeutatot 1.0; 2.0; 5,0; 7.0.
10.0; 12.0 n 15,0 cm3pacTtBopa b. PacTBopbl pa36aBnstoT pacTBOPOM CEPHOW KNCOTbI MOMIAPHO KOHLEHTpaLumm
0,3 monb/am3pa0 40 cm3, npubasnstoT no 0.5 cm3pacTBopa X/IOPUCTOrO HATPUSA 1 fanee aHaan3 NpPoAos/IKalT,
KaK yka3aHo B 22.6.2.

Mo HallAeHHbIM 3HAYEHUSIM ONTUYECKNX NIOTHOCTEW PacTBOPOB M COOTBETCTBYHOLUM UM MacCOBbLIM AONIAM
Tannns CTPOAT rpagyvMpoBOYUHbINA rpadiuk.

22.6 BoinonHeHne aHannsa

22.6.1 O6wue TpeboBaHna KMeToAaM aHannsa n TpebosaHna 6e30NacHOCTY NP BbIMOJTHEHUW aHaIM30B —
B COOTBETCTBUU C pasgenammn 4 n 5.

22.6.2 HaBecky MeaHOro KoHueHTpata maccoit oT 0.2 4o 11 (B 3aBUCMMOCTMN OT MaccoBOl J0NW Tanans)
nomewiarT B cTakaH BMecTumMocTbio 100 cm3, cMaumBatoT Bogoi, npunusaoT 10 cm3consiHoli kucnoTsl, oT 10 Ao
15 cm3a30THOI KUCNOTbI M HarpeBalT 40 NpekpaleHns 6YpHOro BblAe/eHns OKCMA0B a3oTa.

PacTtBop oxnaxgatoT, npn6asnaT ot 10 4o 15 cm3cepHO KUcnoTel, pa3basneHHoi 1;1. u BbinapmBaloT 40
06UNbHOTO BbleNeHns NapoB CePHOM KNcnoTbl. CTeHKM cTakaHa 06MbIBalOT 06beMOM 0T 540 7 cM3BO/bl M CHOBA
BblNapmBaloT noutun gocyxa. OctaTok pactsopsioT B 30 cM3pacTBopa CepHoli KUCAO0Tbl MOIIPHON KOHLeHTpaLum
0,3 monb/gm3, a 3aTemM NpubaBnaT oT 280 3 cmM30pTOOCHOPUOI KUCNOTLI, pa3baBneHHol 1:4.

B cTakaH nomewialnT MeAHY0 cnupanb, CTakaH HaKpbIBAOT YACOBbLIM CTEK/IOM U PaCTBOP KUNATAT B Teye-
Hue 2 4 npu cnabom HarpeeaHuun (06beM pacTBopa NOAAEPXKMBAIOT NOCTOSAHHBLIM, J06aBNAS BOAY).

3areM MefHy cnupasb BbIHUMAKT, 06MbIBAOT BOAOM Ha cTakaHOM Y (QUNLTPYIOT PACTBOP B KOHUYECKYHO
KON6Y C LUMPOKMM FrOp/IOM BMeCTUMOCTbio 100 cm3. PuabTp NpoMbiBaloT 06bemMoM OT 6 40 7 cM3pacTBopa cep-
HOI KMCOTbl MOAIAAPHOI KoHUeHTpaymmn 0,3 monb/gm3. O6wunii 06bem unbTpaTta Ao/HKeH 6biTb 0k010 40 cM3.

Mpwn maccoBoi fonun Tannusa B Hasecke cabiwe 0,015 Mr dounbTpaT NnepenvBardT B MEPHYIO KONGY BMECTU-
MocCTbtio 100 cm3un gonmBatoT 4O METKM PpaCTBOPOM CEPHOW KUCNOTbl MOMAPHOW KOHUeHTpauun 0.3 monb/am3. B
anMKBOTY pacTBopa unn secb hunbtpat (06bem 40 cm3), cogepxalyne He 6onee 0.015 mr Tannusa, HanmeatwT OT 2
8o 3 cm3opTodoccopmoii kncnoTel. O6bem pacTsopa f0BOAAT 40 40 cM3pacTBOPOM CEPHOL KUCNOTbI MONSAPHOWA
KoHUeHTpauun 0,3 monb/am3, npnbasnstoT 0,5 cM3pacTBopa X/I0pPUCTOr0 HATPUS U OKUCNAKT Tannuii, npubaenas
no Kanasm 6pPOMHYI0 BOAY 4,0 MOAB/IEHUS CTabUIbHOW XeNTo-3e/1eHo okpacku pacTBopa. o ncreyeHun ot 2 fo
3 MVH pacTBOp HarpeBalwT U KUNATAT BTevyeHne 0T 4 40 5 MUH 40 UCHe3HOBEHUSA 3anaxa bpoma. 3atem pacTeop
oxnaxpalrT, NepeHoCcAT B A4eNNTENbHYI0 BOPOHKY (06beM pacTBopa fo/KeH 6biTb 0k0n0 40 cm3), npubasnatoT
0.5 cm3pacTBOpa MeTUN0BOro PMOETOBOrO 1 aKcTparmpytoT ¢ 10 cm3Tonyona B TedeHne oT 140 2 MmuH. Obe
hasbl pa3gensioT ¥ TONYO/bHbIA 3KCTPAKT LLEHTPUAQYTrMpyIoT B TedeHre oT 2 40 3 MUH. ONTMYeCKyio NI0THOCTb
pacTeBopa M3MepsT Ha (hOTOKOIOpUMETpe Npu ANMHE BONHbI 574 HM, UCNOMNb3YSA KIOBETY TOMLWMHON nornowato-
uero ceet cnoa 20 mm.

B kayecTBe pacTBopa CpaBHEHUS NPUMEHSAIOT TOYO.

Maccy Tannua B MunaurpammMax yctaHasnmBatoT No rpafyupoBoHHOMY rpachuky.

22.7 O6bpaboTka pe3ynbLTaTtoB aHanusa

22.7.1 Maccosyto gonto Tannma X. %, BbluncnsaT no oopmyne

Vv /n, V-100
= 1}-r0-1000 (56)
rope T, — Macca tannusa, HaVlAeHHaﬂ norpagynpoBoyHomy rpadley, Mr;
T — MacCa HaBeCKu MefHOro KoHueHTparta, T,

V — o6beM MepHOIi Konbbl, cm3;
V, — 06bem anuMkBoOThl pacTeopa, cM3
22.7.2 3a pe3ynbTar aHanm3a NnpuHumaloT cpegHeapudmeTnyeckoe 3HadeHmne AByX napannenbHbeix onpege-
NeHnit Npu YCA0BUK, YTO aBCOMIOTHAs Pa3HOCTb MeXAY HUMUW B YC/IOBMAX MOBTOPSEMOCTU He MpeBblllaeT 3Have-
HWiA (Npu goBepuTenbHoli BepoaTHocTu P = 0.95) npegena nosBTopsemMocTu I, npuBeAeHHbIX B Tabnuue 38.
Ecnun pacxoxgeHue mexay pesynbtatamu napannenbHbiX onpeaeneHnii npesblllaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTU, BbIMOMHAOT Npoueaypbl, n3noxeHHoie B FTOCT NCO 5725-6 (nognyHKT 5.2.2.1).
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22.7.3 PacxoxaeHua mexay pesynbTaTaMu aHanusa, NnosiydeHHbIMU B ABYX NabopaTtopusax, He fO/DKHbI
npesblWaTh Npoesia BOCNPOM3BOAUMOCTU. B 3TOM c/lyyae 3a OKOHYaTE IbHbIN pe3ynbTaT MOXET 6bITb MPUHSATO UX
cpefHeapudmMeTnyeckoe 3HaveHune. NMpu HeBbINOMIHEHUN 3TOTO YCN0BUA MOTYT BbITb MCNO/Ib30BaHbI NpoLeaypbl,
n3noxeHHole B FOCT NCO 5725-6.

22.8 KOoHTpo/b KayecTBa pe3y/nbTaToB aHanusa
KoHTponb KauecTBa pe3ynbTaToB aHanmsa — no 4.25.
22.9 OcbopmneHune pesynbTaTtosB aHannsa

PesynbTatbl aHann3a opopMnsAT B COOTBETCTBAU €4.23. 3HAUYEHUSI NOTPELIHOCTYU pe3y/bTaToB aHann3a
(1) npuBegeHsbl B Tabnuue 38.

23 MeTopa onpefeneHnss MaccoBON 0NN CYpPbMbl

23.1 O6nacTb NpUMeHeHNs

B HacTosweMm pasaene ycTaHOB/IEHO onpeesieHne MaccoBoli 40N cypbMbl BananasoHe ot 0,003 % go
0.8 % poTOMETPUYECKUM METOLOM.

23.2 TpeboBaHMWA K NOrPeWHOCTN aHannsa

MorpewHocTb pe3ynbTaToB aHasn3a MaccoBoli 40NN CypbMbl, 3HAYEHUSI NpeaenoB NOBTOPAEMOCTH U BOC-
Npou3BOAMMOCTU AN OBEPUTENLHON BEPOATHOCTU P = 0,95 f0/1KHbI COOTBETCTBOBATbL 3HAUYEHUAM, NPUBELEH-
HbIM B Tabnumue 39.

Ta6nuuya 39
B npoueHTax

o Mpepen
J[vanasoH maccosoi Aonm MorpewHoCTb pe3ynbla-
CypbMbl ToB aHa/msa t I NoBTOPSIEMOCTU BOCMPON3BOANMOCTMN
r<n » 2) R
Ot 0.0030 OO 0.0060 Bkntou. 0.0010 0.0010 0.0014
Cs. 0.006 0.012 » 0.002 0.002 0.003
B 0.012 » 0.024 » 0,004 0.004 0.006
B 0.024 » 0.050 » 0.006 0.006 0.008
B 0.050 » 0.100 * 0.010 0.010 0.014
B 0.100 » 0.200 » 0.015 0.015 0.021
B 0.200 » 0.400 » 0.018 0.018 0.025
B 0.40 B 0.80 » 0.02 0.02 0.03

* COOTBETCTBYIOT 3HAYEHWAM paclWpPeHHOW HeonpeaeneHHoCcTu.

23.3 CpepacTtBa U3MepeHuit, BcnomoraTe ibHble yCTPOCTBa, MaTepuanbl, pacTBopbl

Mpu BbINOMIHEHWUM aHanu3a NPUMEHSIOT cneaylolLmne cpefcTBa MU3MepeHuid, BCnomoraTe ibHble yCTpoincTea:
- boTOKOIOpNMETpP N106Oro Tuna:

- KON6bl MepHble 2— 100— 2.2— 250— 2.2-500-2.2-1000-2 no MOCT 1770;
- Konobl KH-2— 250-19/26 TXC no TOCT 25336;

- cTakaHbl B-1— 100 TXC no 'OCT 25336;

- BOPOHKY B/1-1- 250 XC no FOCT 25336:

- MUNETKN He HMXe 2-ro knacca TouyHocTn no FOCT 29169 u TOCT 29227;

- BOPOHKM Ana domnbTpoBaHuns nabopatopHblie no FTOCT 25336;

- CTeK/a yacoBble.

Mpu BbINOMIHEHWMM aHaNn3a NPUMEHAIT cneaylolne maTepuansl, pacTBopbI:

- BOAY AaMctTunnnposaHHy no FOCT 6709;

- KUcnoTy a3oTHyto no FOCT 4461;

- Kncnoty cepHyto no F'OCT 4204 n pas6asneHHyw 1:1.1:9 n 3:97;

- Kucnoty consaHyto no FOCT 3118:
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- TMAPOKCHMIamm» constHokucablii no FOCT 5456. pacTBOp MaccoBOi KoHueHTpauun 10 r/iam3

- xene3o (I11) a30THOKMCNOEe 9-BOLHOE MO TEXHUYECKUM YCNOBUSAM [39]. pacTBOP MaccoBOW KOHLUEHTpaLuUmn
70 rigm3;

- KpucTanamueckuini punoneTosslii no [37]. pacTBop MaccoBoi KoHueHTpauum 0,2 r/gm3:

- Mefb no FOCT 859. mapku He HMxe MO;

* pacTBOp a30THOKUC/ION Meaw;

- HaTpWUii cepHoKMCAbI 6e3BoAHbIN No FTOCT 4166;

- Tonyon no FOCT 5789. neperHaHHblii;

- Bogopoaa nepokeug no FOCT 10929. pacTBop, pa3basnieHHblin 1:10;

- cypbmy no FOCT 1089;

- uepwuii (IV) cepHokucablii no [40];

- pacTBOpbl CypbMbl U3BECTHOW KOHLEHTpaL .

23.4 MeTop aHannsa

MeTo/ ocHOBaH Ha 06pa30BaHMK OKPALLEHHOIO COeMHEHUst aHNOoHA cypbMbl (V) C (PMONETOBLIM KpUcTan-
NIMYECKMM NOC/E OKUC/IEHUSI CYPbMbl MEPOKCUAOM Bogopoaa.

23.5 MNoArotoBKa K BbIMO/THEHUIO aHannsa

23.5.1 Mpu NpUroToBNEHUN pacTBOpa a30THOKMUC/ION Meau MaccoBO KOHUEHTpauumn 10 mr/cm3HaBecky
Menun maccoin 10 r pacTBOpSAOT B a30THOI KucioTe. PacTBOp KUNATAT 40 NMOMIHOFO yaaneHns oKCMAoB asoTa,
3aTem Ox/laxgatT, NnepennusalT B MEPHY Konby BMecTumMocTbio 1000 cM3u nepemelLmBatoT.

23.5.2 Mpu npuroToBNEHNY pacTBopa CEPHOKMNCNOTO Liepusa HaBeCcKy BOAHOI0 CEPHOKMUCOrO Lepus maccoi
4 1 (unn 6e3BOAHOT0 CEPHOKUCIIONO Llepus maccoi 3.3 r) pacTBOPSIOT B CEPHOI kKucnoTe, pasbaBneHHon 3:97,
nepenuBalwT B MEPHYIO KO/IGY BMecTUMOCTbio 100 cm3, f0/1MBAIOT 4,0 METKU CEPHOI KNCNOTOM, pa3baBneHHo
3:97, n nepemeLlunBaoT.

23.5.3 115 noCTpOeHns rpagynpoBOYHOro rpaduka rotToBAT pacTBOPbI CypbMbl N3BECTHOWM KOHLEHTpaLun.

Mpu npuroToBNEHUN pacTBopa A MaccoBOI KOHLEeHTpauumn cypbMbl 0.1 Mr/cM3HaBecKy CypbMbl Maccoli
0,1000 r nomeLw,alT B KOHNYECKYIO KONBGY BMECTUMOCTbI0 250 cM3 1 pacTBOpSOT Npu HarpesaHun B 20 cm3cep-
HOW KMCNOTbl. PacTBOp oxnaxaalT, OCTOPOXHO pa36aBnatoT Bogol o 150 cM3, cHOBa oxnaxgatoT, nepennsatT
B MEpPHYI0 K06y BMecTUMOCTb0 1000 cM3 40/1MBAIOT [,0 METKM CEPHOI KUCNOTOM, pa3basneHHoi 1:9. n nepeme-
LuMBaoT.

Mpu npuroToBieHMn pacTeopa b maccoBoii KoHUeHTpaLmm cypbMbl 0.01 mr/cm310.0 cm3pacTBopa A nome-
LaT B MEpPHYH KONby BMecTuMocTbio 100 cm3, foNnmBaloT 40 METKN CEPHOI KUCNOTOM, pa3baBnieHHol 1:9. u
nepemeLunBsaoT.

Mpu npuroToBneHnn pactsopa B maccoBoii KoHLeHTpauumn cypbMbl 0,002 mr/cm320,0 cm3 pacteBopa b no-
MeLalT B MepHYI0 Konby BMecTuMocTbio 100 cM3,401MBaOT A0 METKU CEPHOI KUCNOTOW, pa3baBneHHol 1:9. n
nepemeLunsalT. PacTBop roToBAT BAE€Hb NPUMEHEHNUS.

23.5.4 MocTpoeHMe rpafynpoBOYHOTO rpachuka Nnpyu MaccoBoii gone cypbMbl oT 0,003 % g0 0,016 %

B pag ctakaHOB BMeCcTUMOCTbI0 100 cm3 kaxAblli HanmBalT N0 2 cm3pacTBopa a30THOKKUCOW Mean, no
2 cm3pacTBopa a30THOKMCIOrO Xene3a, Nno 3 cM3cepHO KNCNoTbl, pa3baBneHHol 1:1, n BbinapuBatoT 40 NOSAB-
NEeHNs rycTbiX NapoB CEPHOM KUCNOTbl. CTakaHbl C COAEPXMMbIM OXNaxXAalT U HANNBaKT B HUX COOTBETCTBEHHO
1,0; 2,0: 3.0.4,0 n 5,0 cm3pacTBopa B.

PacTBopbl BbINapuBatT NOYTU JOCYXa, OXNaXaaT, npuansatT no 10 cM3conAHOW KUCNOTbI, HarpeBarwT
[0 KUNEHNS U OCTaBNAOT B TeyeHune oT 5 g0 10 muH npu Temnepatype oT 40 °Cpao 50 °C. 3aTem pacTBOpbl CHOBa
oxnaxaawT, NpuanBatoT no 3 cmM3BoAbl, NPM6aBAAIOT NpK NepeMelwnsaHun 10 kanenb pacTeopa CEPHOKNCOro
Lepusa npanee aHanan3s npogosHkKalT, Kak yka3aHo B 23.6.3.

B KkayecTBe pacTBopa CpaBHEHUS NPUMEHAOT TONYO.

23.5.5MocTpoeHne rpafynpoBOYHOro rpadpka Nnpyu MaccoBoli fone cypbMbl cBbiwe 0,016 %

B psg ctakaHoOB BMecTUMOCTbio 100 cM3 Kaxablli HanueakT no 2 cM3pacTBopa a3o0THOKUCOM Mean, no
2 cM3pacTBopa a30THOKMCOro Xenesa, No 3 cM3CepHOW KUCNoThl, pa3dbaBneHHol 1:1, n BbinapusaioT 40 NOSAB-
NEHNSA TYCTbIX NapoB CEPHOM KUCNOTbl. CTakaHbl C COAEPXMMbIM OXNaxXAalT U HANIMBAKT B HUX COOTBETCTBEHHO
0.5; 1,0:1.5; 2.0; 2.5 n 3.0 cm3pacTtBopa b.
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PacTeopbl BbinapuBawT A0 MNOJYYEHUA BAXHbIX cofei, npunusakT No 10 cM5coNaHON KNCNOTHI,
HarpesalT [0 KUTEHUA U OCTaBAT B TeyeHne ot 5 g0 10 muH npu Temnepatype o1 40 BC go 50 °C.

Mocne 3TOro pacTBopbl CHOBA OX/TAXAA0T, NPUANBAKT M0 3 CM3BO/bl, NPUGABAAIOT NPU NepemellnBaHnmn
no 10 kanenb pacTBopa CEPHOKUCIONO Lepus 1 gasnee aHanu3 NPoAO/HKalT, Kak yka3aHo B 23.6.3. c nposefe-
Huem akcTpakuum 30 cm3Tonyona v GOTOMETPMPOBaHNS B KIOBETE TO/ILMHON noraouiatowero ceet cos 10 mm.

B KkauecTBe pacTBopa cpaBHEHUS NPUMEHAIOT TONYOn.

23.6 BbinonHeHue aHanunsa

23.6.1 O6wue TpeboBaHUss KMeTOAaM aHanu3a u TpeboBaHNa 6e30MacHOCTU NP BbINMO/THEHUN aHaIN30B —
B COOTBETCTBUU C pa3genamun 4 n 5.

23.6.2 Macca HaBeCkn MejHOro KOHLeHTpaTa, BMECTUMOCTb MEepPHOii Ko6bl, 06beM aKCTpareHTa u pasmep
KI0BeTbI (B 3@BMCMMOCTU OT MacCOBOVi 401 CypbMbl B KOHLLEHTpaTe) yka3aHbl B Tabnuue 40.

Ta6nuya 40

MaccoBasi 4ONsi CypbMbl. % Macca HaBecku, r BmectumocTb O6bem akcTpareHTa KioBeTa ronunnoi
MEPHO Konbbl, cM3 (Tonyona), cm3 cnos, Mm
Ot 0.003 OO0 0.016 0.5 100 20 30
» 0.016 » 0.05 0.5 100 30 10
» 0.05 0.14 0.5 250 30 10
» 0.14 0.3 0.25 250 30 10
» 0.3 » 0.8 0.25 500 30 10
23.6.3 HaBecKy MeAHOro KOHUeHTpaTa NnoMeLwakT B KOGy BMECTUMOCTbI0 250 cM3, cMayuBarT BOAOW,

po6aBnsT oT 15 40 30 cM3a30THOM KUCNOThI, HAKPLIBAKT KOMGY HacOBbIM CTEK/IOM M HArpeBawT A0 NOJSIHOTO
yAaneHusa okcuaoB azoTa. 3aTeM CHUMAKT CTEK/10, 06MbIBAOT €ro Haj KoN6oii 1 BbinapusalT 40 06bemMa oT 5 Ao
7 cm3. Ecnn o6pasyeTcsa KOposiek cepbl, TO PACTBOP HECKONbKO pa3 06pabaTbiBaldT a30THOM KMCNOTOM A0 NOTHOTO
OKWUC/IEHUNSA Cepbl.

KoxnaxaeHHoMy pacTBopy npu6aBnsaoT 15 cM3cepHoW KCNOTbl, pa3baBneHHol 1:1. 3aTeM ero Bbinapusa-
10T 40 NOSAB/EHUA TYCTbIX MApPOB CEPHOI KNCOTbI. [ocne 3Toro Konby oxnaxgalT, CTEHKN KONbbl 06MbiBalOT
BOZOVi M CHOBA BbiNapMBalT pacTBOp 40 NOMyYEHUS BaXHbIX conell. OcTaToK Ox1aXaatT, NpuanBatT K HeMY OT
3040 50 cM3CONAHON KNCNOTbI, HArpeBakT 4,0 KUNEHNUA 1 OCTaBNAIOT B TeveHne o1 5 Ao 10 MWH npu Temnepatype
oT 40 °C pgo 50 “C. 3aTtem pacTBOp oxsaxzalT, NnepennBarT B MEpPHY KON6y BMECTUMOCTbIO, YKa3aHHol B
Ta6nuue 40. fONUBAIOT CONAHON KUCAOTOW 4,0 METKU U NEepeMELLINBALOT.

OT6uMpaloT NnMneTkoli anukeoTy pacTteopa 10.0 cm3B cTakaH BMeCcTUMOCTb0 100 cM3, npunnsaT 3 cM3BOAbI
1 npnb6aBnAwT Npu nepemewsaHun 10 kanenb pacTtBopa nepokcupa sBogopoga. Yepes 1 muH gobaBnsioT
3 KaniM pacTtBopa COMIAHOKUCNOro rmapokKcunaMmumHa. nepenuealwT pacTBop B fe/INTEe/IbHYI0 BOPOHKY BMec-
TUMocTblo 250 cm3u pa3baBnstoT Bogoli Ao 75 cm3. KpacTBopy BAeNNTeNbHOW BOPOHKe NpubaBnatoT npu nepe-
MewmnBaHmMm 20 Kanenb KpUCTanIMyeckoro pnoneToBoro, 3atem Tosyos B KONNMYeCTBe, yKkazaHHOM B Tabnuue 40,
N BCTPAXUBAKOT COLAEPXKNMOE BOPOHKM B TeHeHne 1 MuH.

MpumeyaHune — [onyckaeTcs UCNONb30BaTb APYrMe OKUCAUTENN U peareHTbl, paspyliawllme n3bbiToK
okucnutens.

Mocne paccnoeHns XWAKOCTeN TONYOsNbHbIA pacTBOp OTAENAT, 06e3BOXMBAKT €ro ¢ nomouibio 1r
CEPHOKMCOro HaTPUS U M3MEPSAIOT ONTUYECKYHO NIOTHOCTb 3KCTPaKTa Ha (hOTOKO/IOpUMETpeE Npu ANIMHE BOJTHbI OT
610 00 620 HM. MCNONb3YS KIOBETY TONLMHON NoraouLatLwero cBeT cnos, ykasaHHol B Tabnuue 40.

PacTBOpoOM cpaBHEHMS CNY>XUT pacTBOpP KOHTPOJILHOTO OMbITa, NPOBEEeHHbIli Yepe3 Bce CTaAuu aHanm3a.

Maccy cypbMbl B MUAAUTpamMmmMax ycTaHaBnBalT Mo rpagynpoBOYHOMY rpadiuky.

23.7 O6paboTka pe3ynbTaToB aHanusa
23.7.1 MaccoByto 40110 CypbMbl X, %. BbIYUCAAIOT N0 hopmyne
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m, V 100
Lt -m-MOO (57)

rae m, — mMacca CypbMbl, HailjeHHas no rpagynpoBoYHOMY rpadinky, Mr;
T — Macca HaBeCK/ MefHOro KoHueHTpara, T,
V — o06bem MepHoli Konbbl, CM3;
V, — 06beM anukBOTbl pacTBopa, cM3.

23.7.2 3a pe3ynbTaT aHanusa NpuHUMaKT cpefHeapudMeTnyeckoe 3HayeHue AByX napannenbHbiX
onpejeneHunii Npy ycnoBumn, 4To abCoNoTHAsA pa3HOCTb MeXAy HUMMW B YCOBUAX NOBTOPSEMOCTH He NpeBblllaeT
3HauyeHun (Npu gosepuTenbHoli BepoaTHocTM P =0,95) npegena noBTOpAeMOCTU I, NPUBEAEHHbIX B Tab-
nuue 39.

Ecnu pacxoxgeHvne mexay pesynbTataMu napasienbHblX onpefeneHunii npesbiliaeT 3HauYeHne npegena
NOBTOPSAEMOCTHU, BbIMOMHAOT Npoueaypbl, n3noxeHHole B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

23.7.3 PacxoxaeHns mexay pesynbtataMy aHanmsa, NonyvYeHHbIMU B ABYX Nabopatopusx, He AOMKHbI
npesblWaTh Npegena BOCNPOM3BOANMOCTU. B 3TOM cnyyae 3a OKOHYaTe bHbIA pe3ynbTaT MOXeT OblTb MPUHATO UX

cpegHeapumeTnyeckoe 3HayeHune. MNMpu HEBLINOSTHEHUN 3TOFO YC/IOBUSE MOTYT 6bITb MCNOJIb30BaHbI NPOLEAYPbI,
n3noxeHHole B FOCT NCO 5725-6.

23.8 KOHTpO/b KayecTBa pe3ynbTaToB aHanunsa

KoHTposib KayecTBa pe3ynbTaToB aHanmsa — no 4.25.

23.9 OdopmieHne pesynbLTaTos aHanmsa

PesynbTatbl aHannsa ohoOpMANAIT B COOTBETCTBUM C 4.23. 3HAYEHUA NOrPeLIHOCTN pe3ybTaToB aHanm3a
(x A) npuBegeHsbl B Tabnuue 39.

24 MeToAabl onpeAeneHns MaccoBOl 40NN ceneHa n Tennypa

24.1 O6nacTtb NpUMeHEHUS

B HacTosAweMm pasfesie yCTaHOB/IEHO onpeaeneHne MaccoBoli 00NN ceneHa aKCTpakLyMoHHO-thoToMeTpu-

yeckum (B ananasoHe o1 0.001 % fo 0,1 %) u ceneHa (Tennypa) poromeTrpuyeckum (B gnanasoHe ot 0,0005 % o
0,1 %) meTogamu.

24.2 Tpe6oBaHMA K NOrpeWHOCTN aHanmsa

MorpeLwHocTb pe3ynbTaToB aHanm3a MaccoBoii 0NN cefleHa n Tennypa, 3Ha4eHus npegenos NoBTopseMo-
CTU MW BOCNPOM3BOAMMOCTU ANS OBEPUTENLHON BEPOATHOCTM P = 0,95 A0MXHbI COOTBETCTBOBATb 3HAYEHUAM,
npmeefeHHbIM B Tabnuuax41.42 n43.

Ta6nuuya 41 — IKCTPaKUMOHHO-hOTOMETpUUYECKUNI METOA
B npoueHTax

o Mpegen
[lnanasoH MaccoBoii 4onm TMorpewHocTL pesynbTa-
cenexa TOB aHanmsa t A* noBTOPSEMOCTH BOCMPOM3BOAMMOCTY
'<»e 2) R

Ot 0.0010 O 0.0020 Bk.OY. 0.0002 0.0002 0.0003
Cs. 0.0020 » 0.0080 » 0.0007 0.0008 0.0010
» 0.008 » 0.016 » 0.001 0.001 0.002
» 0.016 0 0.030 » 0.002 0.002 0.003
» 0.030 » 0.060 B 0.004 0.004 0.006
» 0.060 » 0.100 » 0.006 0.006 0.008

* COOTBETCTBYIT 3HaAYEHUAM paCLI.IVIpeHHOVI HeonpeneneHHoCTu.
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Tabnuuya 42— doTomMeTpuyeckuii metos
B npoueHTax

o Mpenen
Jnana3oH mMaccoBsoli [0nu MorpelwHocTb pesynbTa-
C«neHa Ton aHa/m3a + A* NoBTOPSEMOCTH BOCMPOM3BOAMMOCTY
r(n «2) R
Or 0.0005 po 0.0010 BkAtOUY. 0.0002 0.0002 0.0003
Cs. 0.0010 B 0.0020 B 0.0003 0.0003 0.0004
» 0.0020 B 0.0040 B 0.0006 0.0006 0.0008
» 0.0040 » 0.0080 B 0.0011 0.0011 0.0016
» 0.0080 B 0.0160 B 0.0014 0.0014 0.0020
» 0.0160 » 0.0300 B 0.0030 0.0030 0.0042
» 0.0300 » 0.0600 B 0.0060 0.0060 0.0085
» 0.0600 B 0.1000 » 0.0085 0.0080 0.0120

* COOTBETCTBYIOT 3HAYEHUAM pacumpeHHon HeonpeneneHHoCTu.

24.3 3KcTpaKuMOHHO-(hOTOMETpUYECKUin metopq

24.3.1 CpepacTBa U3MepeHUii, BcnomoraTesibHble yCTpolicTBa, matepuarsbl, pacTBOpbl
Mpwn BbINONHEHNY aHann3a NPUMEHSIOT cneaylolme cpeacTBa M3MepeHuii, BcnomoraTesibHble YyCTpoicTBa:
-cnekTpodoTomMeTp Nt060oro Tuna.

Ta6nuua 43— ®OTOMETPUYECKMIA MeTOA
B npoueHTax

o Mpegen
Jvranas3oH mMaccoBoi fonu MorpelwHocTb pesynbTa-
Tennypa TOB aHannsa t A* noBTOPAEMOCTH BOCMPOM3BOAMMOCTY
r<ne 2) R
Or 0.0005 pgo 0.0010 Bktou. 0.0002 0.0002 0.0003
Cs. 0.0010 B 0.0020 » 0.0003 0.0003 0.0004
B 0.0020 B 0.0040 B 0.0006 0.0006 0.0008
B 0.0040 B 0.0080 » 0.0011 0.0011 0.0016
B 0.0080 * 0.0160 B 0.0030 0.0030 0.0042
B 0.0160 B 0.0300 B 0.0042 0.0040 0.0060
B 0.0300 * 0.0600 B 0.0059 0.0060 0.0084
B 0.0600 B 0.1000 B 0.0084 0.0080 0.0119

* COOTBETCTBYIOT 3HAYEHNAM paCLWVPEHHO HeonpeeneHHOCTH.

- KON6bl MepHble 2— 50— 2.2-100-2.2— 200- 2.2— 500- 2 no FOCT 1770;

- Kon6bl KH-2— 100— 18 TXC no NOCT 25336;

- BOPOHKY Bl-1—- 100 XC no NOCT 25336:

- npo6upkn M2-10— 90 no OCT 25336;

- MUNeTKN He HWXe 2-ro knacca To4HocTn no FOCT 29169 n FOCT 29227;

- BOPOHKYM ANs omnbTpoBaHuA nabopatopHblie no FTOCT 25336.

Mpw BbINONHEHNM aHaNN3a NPUMEHSAT cnegyloline matepuarbl, pacTBopbl:

- BOA4Y guctunnuposaHHyto no FOCT 6709:

- KUcnoTy a3oTHyt no FOCT 4461;

- KNcnoty confAHyto no FOCT 3118:

- KUCNoTy mypaBbuHyto no FOCT 5848:

- kucnoTy optodpocdopHyto no FOCT 6552;

- KUCNOTY NepxaopHyto no [21]. pa36aBrieHHyto 2:98;

-aMmmuak BoAHbIi no FOCT 3760;

- conb guHatpuesyto 3TuneHgmamud-N, N. N', N'-TeTpayKcycHol KNcnoTbl2-eofHyto {TpunoH B) no FOCT 10652,
pacTBOp MOAPHOI KoHUeHTpauun 0.1 monb/am3
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- Tonyon no FOCT 5789. neperHaHHblii:

- opTO-heHUTIeHANAMUH CONAHOKNCbIV MO [41]. pacTBOP MaccoBOii KOHLeHTpauun 1 r/gm3

- ceneH no [42]:

- pacTBOpbI CesieHa U3BECTHOM KOHLLeHTpaLmu;

- Bymary nHAnKaTopHY yHMBepcanbHyto no [28];

- unbTpbl 0603301€HbIe No [16].

24.3.2 MeTof aHanusa

MeTog 0CHOBaH Ha N3MepeHUV ONTUYECKON NIOTHOCTU KOMM/IEKCHOTO COeAUHEHNA ceneHa c opTo-henunseH-
ANaMUHOM MpU ANIMHE BOJIHbI 335 HM.

24.3.3 MoAroToBKa K BIMOJMIHEHNIO aHanm3a

24.3.3.1 na nOCTPOEHUs rpaAyMpoBOYHOro rpachnka rotoBAT pacTBOPbI CeNlieHa N3BECTHON KOHLEHTpaLmu.

Mpu npuroToBneHUn pactesopa A MaccoBoil KoHLeHTpauunu cenerHa 0.1 mMr/cm3HaBecKy cesieHa maccoi
0.0500 r nomewatoT B KoN6y BMecTumocTbio 100 cm3, npunusatoT 10 cM3CONSHON KNCNOTbI. 5— 7 Kanenb a3oT-
HOW KUCNOTbI M HArpeBalT Ha BOASAHON 6aHe [0 NOTHOro pacTBOpeHus ceneHa. KpacTteopy npn6asnastoT 20 cm3
BOAbl, OXNaXAAT, NepennmBalT B MEPHYIO K016y BMecTuMocTbio 500 cm3, npubasnsoT 15 cmM3CconAHO kucno-
Thbl. ONNBAIOT 40 METKN BOLONM 1 NepemeLLmnBatoT.

Mpu npurotToBneHnn pacteopa b maccoBoli KoHUeHTpayum ceneHa 0.001 mr/cm35,0 cm3pacTBopa A nome-
LwatT B MEPHYI0 KoNby BMecTUMocTbio 500 cM3, npuamBatoT 5 cM3CONAHON KUCNOThI, LONNBAKOT A0 METKW BOLON
1 nepemeLunsatoT.

24.3.3.2 NocTpoeHne rpagympoBOYHOro rpadmka

B psag KoHnyecknx kon6 BMectumocTbio 100 cm3 kaxgas otébupatot O0; 1.0; 2.0; 3.0; 4.0; 5.0; 7.0. 10,0 n
15.0 cm3pacTtBopa b. PacTBopbl pa36asnsAT Bogon A0 35 cM3 npuausatoT 1 cM3MypaBbUHOM KACNOTbI 1 ganee
aHasin3 NpoAo/HKalT, Kak yka3aHo B 24.3.4.3.

PacTBOpOM cpaBHEHUA CNYXUT PAcCTBOP KOHTPOJIbHOrO OMbITa.

Mo HaliileHHbIM 3HaYeHNAM ONTUYECKUX NNOTHOCTEN PACTBOPOB U COOTBETCTBYHOLMM UM MaCcCOBbIM KOH-
LeHTpaLusaM cenieHa CTPOAT rpafynpoBOYHbIl rpacuk.

24.3.4 BeinofiHeHNe aHanunsa

24.3.4.1 O6bwue TpeboBaHNs KMeToAam aHann3a n TpeboBaHns 6€30MacHOCTM NpY BbINMOSIHEHWUW aHa/TM30B
— B COOTBETCTBUM C pa3genamu 4 n 5.

24.3.4.2 Macca HaBeCKu MeHOro KOHLeHTpaTa, BMECTUMOCTb MEPHO KONGbl 1 06beM aflMKBOThLI pacTeBopa
B 3aBMCUMOCTMN OT MaccoBOli 01N ceNeHa B MeJHOM KOHLieHTpaTe yka3aHbl B Tabnuue 44.

Tab6nuya 44

MaccoBas pons Macca BmecTumocTb
conora. % HaBecKu, MEPHOI KoN6bl.cM5 pacTtBopa, cm3
OT 0.001 OO0 0.001 1 50 10- 5
a 001 = 0.05 0.5 100 5
a 0.05 A 0.1 0,25 200 5
24.3.4.3 HaBecky MefHOro KOHLeHTpaTa MaccCoii, yka3aHHOW B Tabnuue 44. nomewarT B KOHUYECKY0

Konby BmecTMmocTbio 100 cm3, cmaunBalT He6GO0MbWNM KOMMYECTBOM BOAbl, NpnbaBnatoT 20 cmM3 a30THOW
KUCIOTbI U OCTaBNAKT (MPU HaNUUUK cynbMuA0B) B TeyeHne oT 1540 20 MuH. 3aTem pacTBop BbinapusaloT A0
o6bema 0T 4 A0 5 cM3, oxnaxaarT, npubasnatoT ot 10 40 20 cM3Nepx/1I0pHOI KUCAOTbI U HAarpeBatoT B Te4eHune ot
7 00 10 MUH [0 BblA€NEHNA NapoB NEePXIOPHON KNCNOTbI. [oCne 3TOro pacTBop oOXIaxAatT, 06MbIBaKOT CTEHKN
K066l 06BEeMOM 0T 540 7 cM3BOAbI U CHOBA HarpeBalT pacTBOpP A0 BblAe/EHNA NapoB NEPXI0PHON KACNOThI.

KocTtatky npubaensoT oT 1540 20 cM3BOAb! U KUNATAT. HepacTBOPUMbI OCTATOK OTUNbTPOBbLIBAIOT Ha
nNbTp cpeaHelt NI0THOCTM U NpoMbIBalOT 3— 4 pa3a pa3baB/ieHHO NepPXN0PHOM KUCNOTOM, a 3aTeM 2— 3 pasa
BOAON. ®PunbTpar cobupaloT B MepPHYK Konby, BMECTUMOCTb KOTOPOW ykasaHa B Tabnuue 44. oxnaxaaorT,
[0NMBaloT BOAON [,0 METKM N NepeMeLLmnBaloT.

ANVKBOTY pacTBopa, ykasaHHyo B Tabnuue 44, nepeHoCAT B KOHUYECKYI0 KONby BMecTumocTbio 100 cm3,
pa36asnatoT BoAoi 4o o6bema oT 30 fo 35 cm3, npubasnaoT 1 cM3MypaBbUHON KUCNOTbI. 5 cm3opTodoctopHoii
kucnotel. 0.5 cm3pacTBopa TpuaoHa b. no kannsm ammunak o pH 1 (KOHTPONMPYIOT NO MHANKATOPHOI Bymare).
3 cm3opTo-heHnneHagnammHa u ocTaBnaloT Ha 20 MUH. 3aTeM pacTBOp NepenvBalT B AeIUTENbHYI0 BOPOHKY,
npunuealoT 5 cM3TONIy0o1a U IKCTPArMpPYOT B TEHEHNE 2 MUH.
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DKCTpakT CNMBAIOT B CYXY0 NPOGUPKY 1 NU3MEPSAIT ONTUYECKYH NNOTHOCTL Ha crnekTpodoTomeTpe npu
AnvHe BoNHbl 335 HM. NCNOb3ys KIOBETY TO/LLMHOM nornowatuwero ceeT cosd 10 Mm.
Maccy ceneHa B MunanrpamMmmMax yctaHasavBatT No rpagynpoBoYHOMY rpacduky.

24.4 ®oTOoMeTpuYECcKuUin meTos

24.4.1 CpepncTBa U3MepeHuii, BcnoMmoraTeibHble YCTpOWCTBa, MaTepuasbl, pacTBopbl

Mpu BbINOMIHEHWUM aHaNn3a NPUMEHSIOT cneayloLine cpeicTBa MU3MepeHUii, BCnomoraTeibHble YyCTpoincTBa:

- boTOoKONIOpUMETpP N106Oro TUNa:

- KoN6bl MepHble 2— 25— 2,2— 200- 2,2— 500- 2no NOCT 1770;

- cTakaHbl B-1— 400 TXC no FOCT 25336;

- NUNETKN He HMXe 2-ro knacca ToyHocTn no FOCT 29169 n NOCT 29227;

- BOPOHKM AN domnbTpoBaHuns nabopatopHblie no FOCT 25336.

Mpwy BbINONTHEHMM aHanNM3a NPUMEHSAIT cnegyoLime MmaTepuansl, pacTBopbI:

- BoAy auctunnmposaHHyto no FOCT 6709;

- KMCNoTy a3oTHyt no FOCT 4461 n pasbaBneHHyo 1:1;

- KucnoTy consHyto no FOCT 3118 u pasbasneHHyto 1:1.1:9:

- KncnoTy cepHyto no FOCT 4204. paszbasneHHyio 1:1;

- ammMunak BogHblli no FOCT 3760, pasbaBneHHblin 1:1;

- rngpasunH cepHokuchblii no FOCT 5841. pacTBop MaccoBoi KoHUeHTpauun 200 r/am3;

- 0/10BO AiBYX/10PUCTOE 2-BOAHOE MO [29], pacTBOp MaccoBoli KoOHUeHTpauum 100 r/gmM3 B CONSIHOI KncnoTe,
pa3b6aBneHHoi 1:9;

- Meflb cepHokucayto 5-soaHyto no FOCT 4165, pacTBOp N0 MeAn MaccoBOW KoHLeHTpauun 20 r/am3,

-XenaTtuH nuweBoit NofOCT 11293. cBEXeNPUToTOB/IEHHbI pacTBOP MaccoBOW KOHUeHTpauun 10 r/gm3;

- cenex no [42]:

-Tennyp;

- pacTBOpbI ceneHa (Tennypa) n3BeCTHON KOHLEHTpauuu,;

- 6ymary chunbTpoBanbHyto no FOCT 12026;

- (hunbTpbl 060330/1€HHBIE MO [16].

24.4.2 MeTop aHanusa

MeTo OCHOBaH Ha M3MepPeHNM ONTUYECKOW NTOTHOCTY 3071 31IEMEHTHOTO ceneHa (Tennypa) B NpucyTcTBumn
3aWmTHOro Konsonaa npu AanHe BonHbl 420 HM. NMpegBapuTeibHO U3 aHanM3upyemMoro pacteopa cHavyana Bbige-
NAT CeNeH CEPHOKUCNBIM TMAPA3UHOM, a 3aTeM Tennyp ABYX/I0PUCTbIM 0/I0BOM.

24.4.3 TNopfrotoBka K BbIMONTHEHMIO aHannsa

24.4.3.1 Ans nOCTPOEHMA rpafynpoBOYHOro rpadpmka roToBAT pacTBoOpbl ceneHa (Tennypa) N3BEeCTHOW KOH-
LeHTpaumn.

Mpu npuroToBNeHUN pacTsopa A MaccoBOl KOHLeHTpaLun ceneHa (Tennypa) 1 mr/cm3HaBecKy ceneHa
(tennypa) maccoii 0.5000 r pacTBOpAT Npu cnabom HarpeBaHuy B 50 cM3CO/siHOM KNCNOThI € f06aB/ieHneM No
Kanasm a3oTHOW K1CNOTbl 40 NOJTHOTO pacTBOPEHUSA HaBeCKW. PacTBop oxnaxaarT, KONMYEeCTBEHHO NEPEHOCAT B
MepPHYI0 KON6Yy BMeCTUMOCTbIo 500 cm3, 40NMBaIOT A0 METKM BOLOM M NepeMeLunsatoT.

Mpu npurotoBneHun pacTtBopa b MaccoBoii KOHUeHTpauun ceneHa (tennypa) 0,025 mr/cm35.0 cm3
pacTBopa A nomewawT B MepHYl KOn6y BmecTumocTbio 200 cm3, fonuBawT A0 METKU BOAOlM u nepe-
MeLmnBatoT.

24.4.3.2 MocTpoeHne rpagynpoBOYHOro rpadumka

B pag mMepHbIX KONb BMecTuMocTbio 25 cm3 Kaxgas otbupatT 0; 0,2; 0.4; 0.5; 1.0; 1.5; 2.0 n 2,5 cm3
pactBopa b. B k0n6bl npuansatoT no 10 cM3conaHOM KucnoTel, pazbaBneHHol 1:1,2— 3 kanav pactBopa CepHo-
Kucnow meam, 2 cm3pacTtBopa XefnatuHa M NOCTENEeHHO NpW MOCTOSAHHOM NepemMelmnBaHumn 2 cm3pactBopa
[BYX/10PUCTOrO 0/10Ba JOBOAAT A0 METKM BOAON M nepemelumnsatoT. Mo ncteuyeHun ot 1540 20 MUH U3MepsoT
ONTMYECKYH NMIOTHOCTb PACTBOPOB NpUW AJ/IMHE BOJHbI 420 HM. UCMO/b3YS KIOBETbI TO/IWMHOWK NoraowamLLero
cBeT cnos 30 MM. M N0 NONYYEHHbIM AaHHbIM CTPOAT rPagynpoOBOYHbINA rpaduk.

24.4.4 BoinonHeHne aHannsa

24.4.4.1 O6wue TpeboBaHUA KMeTo4amM aHanm3a n TpeboBaHnsa 6e30NacHOCTY NPU BbINOJTHEHUY aHaNN30B
— B COOTBETCTBMM C pasgenamu 4 n5.

24.4.4.2 Macca HaBeCKM MefHOro KOHLeHTpaTa 1 06beM aJIMKBOTbl pacTBOpa B 3aBUCMMOCTM OT MaccoBOiA
[0Nn ceneHa (Tennypa) npuBefeHsl B Tabnvue 45.
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Ta6nuya 45

MaccoBas gonsa cenena {Tennypa). % Macca HaBecku. 1 Ob6bem anuksBOTbl pacTeopa, cm!
Ot 0.0005 pgo 0.002 2 Mcnonb3yeTcs Becb pacTBop
n 0.002 » 0.006 1 a
» 0.006 » 0.01 0.5 »

n 0.01 » 0.05 0.5 5

0.05 » 0.1 0.2 1- 5

24.4.4.3 HaBecky Me[HOro KOHLeHTpaTa Maccoii B cooTBeTCTBMMU C Tabnuueli 45 nomelwjaoT B cTakaH
BMecTumocTbio 400 cm3, cmaunsatoT BogoM, npuansaoT 50 cm3a30THOWN KucnoTsl (Mpun HaBecke 2 1) nan 30 cm3
(npn HaBecke 1t 1 MeHee). MNocne npekpalieHns peakuun 4o6asnsoT ot 20 4o 25 cm3cepHOi KUCNOTbI, pa3bas-
NeHHoN 1:1. n HarpeBalT 4,0 BblAeNeHNA NapoB CePHON KNCNOTbl. ECnun 3ameyeHbl KOPO/IbKKU cepbl, TO 06paboTky
a30THOI KMCNOTOI NOBTOPSOT. 3aTeM pacTBOp ox/axaarT, 406aBnatoT oT 30 4o 50 cM3BoAbl M KUMATAT B Teve-
Hue oT 5 40 7 MuH. MNMocne oxnaxgeHns QuUAbLTPYIOT HEPACTBOPUMbII OCTATOK Ha (hUIbTP CpeAHeli MAOTHOCTM 1
npombiBatoT 4— 5 pa3 XxonoAHOW BOAON. PUNLTP C 0CaAKOM OT6pachiBaioT.

K cdnnbTpaty npuavsaloT ammuak, pazbaeneHHblii 1:1, o cnaboro 3anaxa. BusyanbHO KOHTPOAMPYIOT,
4TO6bLlI NPU NepemelInBaHUN 0CaLOK He pacTBopsAica. PacTBop uMNbTPYIOT Yepes3 HENNOTHbIV PUAbLTP U NPOMBbI-
BalTero 4— 5pa3sropsayeil Bogoii. MpoMbITbIii 0cafjoKk CMbIBaKOT CTPyeil BOAbl B CTakaH, B KOTOPOM NPOBOAMIOCH
ocaXaeHue, 1 pacTBOpsAOT B 5 cM3a30THOW KMCNOTbI, pa3basneHHoi 1:1. HarpeBatoT pacTBOP U BHOBb OCaxAaloT
rMApoKCcKA xenesa ammmakom. PunbTPYOT 0CaA0K Ha TOT e chunbTp M NpoMbIBalOT 4— 5 pas ropsauei Bogoit. Mpu
aHanun3e npobbl C MaccoBoil fonei mean MeHee 1 % nepeocaxgeHne rmapoKCUA0B MOXHO HE NPOBOANTD.

Ocafok Ha ¢hunbTpe pacTBopsAloT B 15 cM3a30THOI KUCNoThl, pa3basneHHol 1:1, cobupas unbtpart B
cTakaH, rge npoBOAMIOCH OCaXAeHue, u nNpombiBaloT hunbTp 2— 3 pa3a ropsiveit Bogoin. O6bem unbTpata
BMeCTe C NPOMbIBHbIMY BOAaMU He [O/HKEeH npeBbiwaTs 100 cm3.

24.4.4.4 NonyyeHHbIl no 24.4.4.3 pacTBOp oxNaxaatT, 406aBASIOT B HEF0O HEMHOIO (PUNLTPOBYMaXKHOM
Macchbl v npunmealoT 20 cM3pacTeopa CEPHOKUC/IONO rngpasnHa, nepemMeLlnsaiT v 0CTaBAAIOT HA HOYb. 3aTeM
ocafiok cefieHa (PuNbTPYIOT Ha PUALTP CpeAHel NI0THOCTU, B KOHYC KOTOPOTrO B/IOXEHO HEMHOTO (PUbTPOBYyMax-
HOW Macchbl, 1 NpoMbIBaOT 5— 6 pa3 Tennoi Bogoi. PunbLTpaT COXpaHaT A48 onpeaeneHna Tennypa.

Ocafok Ha hunbTpe pacTBOpSAT B 06beMe OT 540 7 cM3ropsiveil cmecu a30THOW 1 CONSHON KUCnoT
(5— 6 Kanenb KMNAYEHOW a30THOW KNCNOTbl HA 10 cM3CONSAHOW KUCNOTbI), NPUANBas ee HeboNbW UMK NOPLUUAMU.
duUnbTp NPoMbIBalOT 2— 3 pasa ropsyeii Bogoli. O6beM pacTBopa He fo/iXeH npesbiwaTh 20 cM3. Mocne oxnax-
[eHna pacTBOp MeEPeHOCAT B MepHyl Konby BMecTumocTbio 25 cm3. Ecnv npegnonaraemas maccosas fons
cenexa (tennypa) 6onee 0,01 %. To A5 ganbHelWwero aHann3a oTéuparT aNMKBOTY corfiacHo Tabnuue 45. nome-
as ee B MEPHYI0 KONGY BMECTUMOCTbIO 25 cm3.

KpacTBopy npunusaloT 2— 3 Kannau pactBopa CEPHOKUCNOR Meaun, 2 cm3pacTBopakenaTuHa u nocTeneHHo
no kannam 2 cm3pacTBopa ABYX/I0PUCTOro 0/10Ba Npv NepemMeLlBaHun, LOBOAST 40 MeTK/ BOAOM. Mo ucteueHnm
oT 1540 20 MUH NU3MEPSAIT ONTUYECKYI NIOTHOCTL pacTeopa npu A7MHe BOJIHbI 420 HM. UCMOMb3YSA KIOBETY
TONLWWHONM nornouiatoliero ceet caos 30 Mm.

PacTBOpOM CpaBHEHUA CNYXUT pacTBOP KOHTPOJ/IbHOTO OMbITa.

Maccy ceneHa (Tennypa) ycTaHaB/MBaloT MO rpagympoBOYHOMY rpadivky.

24.4.4.5 B counbTpaT, NoNyyYeHHbll no 24.4.4.4, 006aBNSAOT HEMHOTO PUILTPOBYMaXKHOW Macchl 1 Npuan-
BalT 5 cM3CONSHON KMCNOThLI. HarpesaloT pacTBop A0 KMNEHWA 1 06aBASAI0T NOCTENEeHHO Npu NOCTOSAHHOM nepe-
MellMBaHWM pacTBOP ABYX/1I0PUCTOro 0/10Ba 4,0 NO/IHOr0 BOCCTAHOB/IEHNS Xene3a v 3atem ele 5 cm34n5 ocax-
AeHuna Tennypa. PacTBop KUNATAT B TedeHue oT 2 0 3 MUH 1 OCTaB/AalT Ha 20 MUH AN Koarynauum ocajka.
Ocafok punbTpyoT Ha PUALTP cpefHel NIOTHOCTU, B KOHYC KOTOPOro B/IOXEHO HEMHOTO (hn/IbTPOGYMaXKHOM
Macchl, 1 NpoMbIBalOT 3— 4 pa3a ropsyeli CONsAHON KNCOTON, pa3baBneHHoi 1:9. 3atem 2— 3 pasa ropsauen
BOAOI. [lanee pacTBOpeHMe ocajKa u onpejenieHne Tennypa NnpoBoaaT, Kak onucaHo B 24.4.4.4.

24.5 O6paboTka pe3ynbTaTtoB aHanusa

24.5.1 MaccoBylo 40110 cenieHa uau Tennypa X. %. BbIYMCAAT No hopmyne

X=T1'V 100 . (58)
V, T-1000
rae T, — macca cesneHa (Tennypa), HaillgeHHasn no rpagynMpoBOYHOMY rpadhvKy, Mr;
T — MacCa HaBeCku MeOHOro KOHUeHTparta, T,

V — o6bem MepHOI Konbbl, CM3;
V, — o06bem annMkBOThI pacTBopa, cCM3.
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24.5.2 3a pe3ynbTaT aHanusa NnpuUHUMatoT cpefHeapuMeTnyeckoe 3HaueHne AByX napanfefbHbiX onpe-
JeneHnii mMpu ycnoBuu, 4TO ab6COMOTHAA pPas3HOCTb MEXAY HUMU B YCNTOBUSAX MOBTOPSEMOCTU He MpeBblliaeT
3HaueHunin (Npyu goBepuTensHol BepoaTHocT P = 0,95) npeaena NnoBTOPSEMOCTH . NpUBeAEHHbIX B Tabnuuax 41.
42 n 43.

Ecnu pacxoxgeHne Mexay pesynbTatamu napassiesibHbiX onpefenieHunii NnpesblllaeT 3HavYeHne npegena
NOBTOPSEMOCTM, BbIMOHAOT NpoLeaypbl, n3noxeHHole B TOCT NCO 5725-6 (nognyHKT 5.2.2.1).

24.5.3 PacxoxgeHusa mexgay pesynbTatamu aHanusa, nosiyyeHHbIMn B ABYX nabopaTopuax, He JOMKHbI
npeBbllaTh Npefena BOCNPON3BOANMOCTU. B 3TOM cilyyae 3a OKOHYaTe IbHbIV pe3yibTaT MOXeT ObiTb NPUHATO UX
cpegHeapuimeTnyeckoe 3HaveHue. MNpu HeBbINOMHEHUN 3TOTO YCI0BUSA MOTYT 6bITh UCMO/Ib30BaHbI NPOLEAYpPbI,
n3noxeHHole B FOCT NCO 5725-6.

24.6 KoHTpo/b KayecTBa pe3y/nbTaToB aHanusa
KoHTposnb KayecTBa pe3ynbTaToB aHanmsa — no 4.25.
24.7 OcbopmneHue pesynbTaToB aHannsa

Pe3ynbTaTbl aHann3a oOPMAIT B COOTBETCTBUM C 4.23. 3HAUYEHUA NOrPeLIHOCTY pe3y/bTaToB aHanns3a
(=) npusBeeHbl B Tabnuuyax 41,42 n 43.

25 ATOMHO-abcopOLUMOHHLIA MeToA onpeneneHns MaccoBon fonu Tennypa

25.1 O6nacTb NpUMeHeHNs

B HacTosiWem pasgene ycTaHOB/IEHO onpejesieHne MaccoBoOi 4oNun Tennypa B AnanasoHe ot 0.0010 % go
0,10 % aTtoMHO-ab6COPOLUNOHHBLIM METOAOM.

25.2 TpeboBaHWA K NOrPeWHOCTN aHannsa

MorpeLwHocTb pe3ynbTaToB aHannm3a MaccoBoWi 0 Tennypa, 3Ha4eHus npefenos NOBTOPSIEMOCTU 1 BOC-
Npou3BOAMMOCTU AN OBEPUTENLHON BeposaTHOCTU P - 0,95 f0MXHbI COOTBETCTBOBAThL 3HAUYEHUAM, NPUBELEH-
HbIM B Tabnuue 46.

25.3 CpefcTBa M3MepeHunit, BcnoMmoraTebHble yCTPpOCTBa, MaTepuasl, pacTBopbl

Mpwv BbINOJTHEHUY aHaNV3a NPYMEHSIIOT CriefyloLine cpecTBa N3MEPEHNIA, BCTIOMOraTe ibHble YCTpoiicTBa:
- CNeKTPodoTOMETP aTOMHO-a6COP6LMOHHbIN C N1aMEHHbIM aTOMU3aTOPOM U UCTOYHUKOM U3NTyYEHUS HA

Tennyp;

Ta6bnuya 46
B npoueHTax

o Mpenen
[vanasoH maccoBoii fonu MorpelHocTb peaysnbla-
Tennypa TOB aHamsa t [ noBTOPSEMOCTH BOCMPON3BOANMOCTM
r<n-2) R
Ot 0.0010 go 0,0030 BKAtOY. 0.0006 0,0006 0,0008
Cs. 0.003 » 0,010 » 0,002 0,002 0.003
o 0.010 » 0,030 » 0,006 0.006 0,009
» 0.03 » 0,10 » 0,01 0,01 0.02

* COOTBETCTBYIOT 3HAYEHUAM pacumpeHHon HeonpeneneHHoCTu.

- KOMNpeccop BO3AYLIHbIN;

- KoN6bl MepHble 2— 100— 2,2— 250— 2.2— 1000- 2 no FOCT 1770.

- Konbbl KH-2— 100— 34. KH-1- 250— 29/32 TXC no FOCT 25336:
-cTakaHbl H-1— 50 TXC. B-1- 100 TXC, B-1- 250 TXC no NOCT 25336:
- BOpOHkM BA-1— 100 XC. BA-1- 250 XC no FOCT 25336:

- MMNEeTKN He HWXe 2-ro knacca ToyHocTy no FTOCT 29169 n FOCT 29227,
- BOPOHKM AN omnbTpoBaHusa nabopatopHblie no FOCT 25336:
-unnuHapel 2— 5- 1,2— 10— 1nolfOCT 1770.

102



FOCT 32221- 2013

Mpwv BbINONHEHNY aHanM3a NPUMEHSIOT cneaylol e Mmatepuarnbl, pacTBopbl:

-aueTuneH no NOCT 5457;

- nponaH-6ytaH no FOCT 20448;

BOAy AncTunnmposaHHyto no FOCT 6709,

KncnoTy consiHyto no FOCT 3118 n pacTBOpbl MOSAPHbLIX KOHUEHTpaywuii 0.5; 1;4 n6 mons/am3:

- KucnoTy a3oTHyto no FOCT 4461,

MeTunmnsobytunketom (MUBK) no [43]. pacTBop B COMAHON KNCNOTE MOSIAPHOI KOHUEeHTpauumn 4 Mmonb/gm3;
HaTpua rmgpokeug (Hatpus rmapookucsk) no FOCT 4328. pacTBOp MOSIAPHOW KOHLEHTpauun 1 Mmonsb/am3
HaTpunit cepHokucnblii no FTOCT 4166;

Kanuin oByxpomMmoBokucnbliii no FTOCT 4220. pacTBOp MaccoBoi KoHueHTpauuun 10 r/am3;

-Tennyp;

- pacTBOpbl TENYypa U3BECTHON KOHLEHTpaL MK,

- hunbTpbl 06€330/1E€HHBLIE NO [16].

25.4 MeTof aHanusa

MeTo/ OCHOBaH Ha aToMu3aLuun pacTBOPOB B NJaMeHN BO3ayx-aueTuneH (Mnu nponaH-6ytaH-so3ayx) u
M3MepeHun aToMHOM abcopbuny Tennypa npu gnvHe BonHbl 214.3 Hm. OTgeneHue Tennypa (IV) ocywecTsnsaioT
3IKCcTpakumein metnnunaobytnnketona (MUBK).

25.5 oarotoBka K BbIMO/THEHUIO aHannsa

25.5.1 Ecnu TpebyeTcsa ounctka metunmsobytunketoHa (MUBK). To ee ocylecTBNAOT cegyowmm obpa-
30M: 10 06beMHbIX YacTeli peareHTa BCTpAXMBaOT ¢ 1 06beMHOI YacTbio pacTBoOpa rmagpokcuga HaTpus B Tede-
Hue 1 MyuH. OpraHnMyeckunii cnoi cnuBatT B APYTYI0 AeNUTENbHY BOPOHKY M ONepawuuto BCTpAXMBaHUS C pacTBo-
pOM rnapokcmaa HaTpua NoBTopsaloT. 3aTemM NPoMbIBaOT 1 06bEeMHON YacTbio BOAbI ABa pasa u cylart ¢ CEpHO-
KUCNbIM HaTpreM. ®uAbTPYIOT Yepes3 HeNoTHbI (UALTP B CKSIHKY M3 TEMHOTO CTekna.

25.5.2 na nOCTPOEHNS rpagympoBOYHOro rpacdimka roToBAT pacTBOPbI Tennypa N3BeCTHOW KOHLEHTpauum.

Mpw npurotoBneHun pactesopa A MaccoBoli KOHUeHTpauun Tennypa 0.1 mr/cm3 HaBecKy Tennypa Maccoi
0.1000 r nomew,alT B cTakaH BMeCTUMOCTb 250 cm3, npunueaoT 10 cM3 CONAHON KNCNOTbl U 5— 7 Kanenb
a30THOW KUCNOThI, HAarpeBalT 0 PaCTBOPEHNSA HaBECKN (Nly4lle Ha BOAsIHON 6aHe). 3aTem gob6asnsaT 100 cm3
BO/bl, HArpeBalT pacTBOpP 4,0 KUMEHUA N KUNATAT B TeyeHne 5 MUH (419 yaaneHusa okenaos asota). OxnaxgatorT,
npunusatoT oT 20 g0 30 cM3CONSHOI KUCNOTbI, MEPEHOCAT NOJYYEHHbI PacTBOP B MEPHYIO KONGY BMECTUMOCTbIO
1000 cm3 1 f0BOAAT BOLOW A0 METKM.

Mpwu npuroToBneHnn pacteopa b maccoBoli koHueHTpauun Tennypa 0.005 mr/cm35.0 cm3pacTBopa A nome-
LWaT B MEPHYH K016y BMecTUMOCTbio 100 cmM31 0BOAAT 0 METKM COJIIHON KMCNOTON MONSIPHOI KOHLEHTpaLuum
1 monb/pgm3.

25.5.3 MocTpoeHune rpagympoBOYHOro rpaduka

B psAg ctakaHoB BMecTUMOCTbi0 100 cm3Kaxablii otéupatoT 0; 0.5; 1.0; 2.0; 4.0; 8.0 n 12,0 cm3pacTtBopa b,
4yTo cooTBeTcTBYeT 0; 0,002; 0,005; 0.01; 0.02; 0,04 n 0.06 mr/cm3Tennypa. [o6aBnsaT B cTakaHbl No 25 cm3
CONSAHON KNCOTbl MONAPHOW KOHUEHTpauun 1 monb/am3, 1 cm3 pacTBopa ABYXPOMOBOKMCIOMO Kasiusi U BblepXu-
BaloT B TeyeHne 10 MyH 419 BOCCTaHOBNEHUA Tennypa. Janee npofoskalT, KakonncaHo B 25.6.2. 1o nony4veH-
HbIM l@aHHbIM CTPOAT rpaduK.

25.6 BoinonHeHne aHannsa

25.6.1 O6wue TpeboBaHna KMeToAaM aHannsa n TpebosaHna 6e30NacHOCTY NPU BbINOSIHEHWUW aHaNM30B —
B COOTBETCTBUMU C pa3genamun 4 n 5.

25.6.2 HaBeCKy MeHOro KOHLieHTpaTa mMaccoii 3 r (npu maccosoii fone tennypafo 0.001 %) nam 1t (npu
MaccoBoWi gone tennypacebiwe 0.001 %) nomewatoT BCTakaH (MM KOHUYECKY KONby) BMeCTUMOCTbI0 250 cm3,
npunueakT 0T 15 40 20 cM3CONAHOW KUCIOTbI, 5 CM3 a30THOW KMCNOTbI U BbiNapuBakwT A0 CyXux coneli npu
HarpeBaHun Ha BoAsAHON 6aHe. 3atem f,06aBnat0T 20 cM3CONSAHOM KUCNOTbI MONSIPHOW KOHUEeHTpauun 1 mons/am3
1 HarpesalT Ha BOAAHOW 6aHe 0 pacTBoOpeHus coneli. PUnbTpyT HepacTBOPUMbIA OCTATOK Ha (DUNLTP CPOAHE
NJOTHOCTW, NPOMbIBAIOT €ro 2 pa3a 2.5 cM3CosHOl KACMOTbl MONSIPHOM KOHUEHTpauum 1 monb/am3u cobuparT
hunbTpaT B cTakaH BMecTuMocTbo 100 cm3. OcTaTok oT6pachkiBaloT.

KdunnbTpaTy npunvsaioT 1 cm3pacTsopa ByXPOMOBOKWC/IONO Kanusa v ocTaBnaioT Ha 10 MUH Ans BoccTa-
HOBMeHUsA Tennypa. 3atem A06aBnsAwT 60 CM3COMSHON KUCNOTbI MOMSAPHOW KOHLEeHTpaLmm 6 Monb/gmM3(nnu
4 mMmonb/aM3), NnepeHoCcAT pacTBOp B feNINTENbHYI0 BOPOHKY, npunusatT 10 cM3MUWBK 1 akcTparmpytoT B TeueHmne
1 MUH.
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OpraHuyeckunii cnoi oTaenaloT, NpUAnBaT 5 cM3CONAHON KUCNOTbI MONAPHOW KOHUEeHTpauun 4 mons/am3u
3KcTparupytoTt B TeyeHune 30 c.

BoaHylo a3y u pacTBop nocfie NpoMbIBaHUSA COMSHOW KUCNOTOW noMelatT B KONGY BMECTUMOCTbIO
100 unun 250 cm3, a opraHuyeckyto asy otépachiBatoT.

Konby nomewiaoT Ha BOASAHYI0 6aHI0 U BbiAepXUBalT B TeyeHne 10 MUH ANA BOCCTAHOB/IEHUA Tennypa.
OxnaxpaalT, NepeHoCAT B AeNuTeNbHYI0 BOPOHKY, Ao6aBnsatoT 10 cm3pacTtsopa MUBK n akcTparnpyioT B Teve-
Hue 1 MuH. OpraHunyeckyto a3y oTAEeNA0T B APYTYI0 ennTeNbHYI0 BOPOHKY, a K BOAHONM npununsatoT ewe 10 cm3
MWBK 1 akcTpakumio nosTopsaloT. OpraHnyeckyto a3y 06beMHAIT C NepBO N peaKcTparupyT Tennyp asaxenpbl
10 cm3 Boabl B TeueHue 1 MuH. BogHyw ¢asy nomewarT B cTakaH BMecTuMmocTbio 50 cmM3 1 ynapusakoT
Ha BoAsHoOW 6aHe o 1 cm3.Mocne oxnaxaeHna 4o6aBAsoT 2 CM3CONAHON KACOTbI MOMSIPHOW KOHLEHTpaLumn
0,5 monb/gM3 1 nomewaT pacTBOP B MEPHbIA LWANHAP BMECTUMOCTbIO 5 unm 10 cm3, LOBOAAT A0 METKU
CONSAHOI KNCNOTON MONAPHOI KOHUeHTpaummn 0.5 monb/gm3.

AHanusnpyemblii pacTBOp BBOAAT B M1aMs BO34yX-aLeTuaeH aToMHO-abcop6LMOHHOr0 cnekTpodoTomeTpa
1 n3mepsaT abcopbuunio Tennypa npu AanHe BosiHbI 214.3 HM. A6GCOpOLMI0 KaXKAoro pacTsopa U3MepsIoT He
MeHee [iBYX pa3 1 4Nns pacyeTta 6epyT cpefHeapudmMeTmyeckoe 3HadeHue. Npu cmeHe pacTBOPOB CUCTEMY pac-
NblN€HNA NPOMbIBAIOT BOAOW 4,0 NOMyYEHUS HYNEeBOro nokasaHusa npubopa. PekoMmeHgoBaHHan MakcumanbHas
Be/IMuYnHa n3amepsemoi abcopbunv npumepHo 0.5 egununy,. B cnyyae He06X04MMOCTUN ANA YMEHbLUEHUS ee 3Ha-
YeHua AonyckKaeTca pa3sopaymBaTh ropesky.

Mo HalifeHHOMY 3HauYeHuo abcopbLymM aHann3npyemoro pactsopa 3a BblyeTom abcopbLumm pacTBopa KOHT-
PO/IbHOTO ONbITA HAXOAAT MaCcCOBYI0 KOHLLEHTpaLMio onpeensemMoro KOMNoHeHTa no rpagympoBoYHOMY rpadounky.
Ecnu KoHueHTpauma onpegensaemMoro KOMNoHeHTa B aHaim3npyeMom pacTBope fnpesbiaeT ero KOHLeHTpaLuuio B
pacTBopax Ana nocTPoeHus rpagynpoBoYHOro rpaduka (BennynHa abcopbLmm aHanM3npyemMoro pactsopa Bbille
abcopbuun nocnegHen Toukm rpadiuka), NPOBOAAT pa3basneHne aHannM3Mpyemoro pactsopa. [na aToro annkeoTy
aHanM3npyemoro pactsopa nomewatT B K016y BMecTUMMOCTbio 100 cM3, npuanBatoT CONAHYI0 KUCNOTY AN CO-
3/aHnA ee KNCNoTHOCTU 5 % no o6bemMy, 4oNnBalOT A0 METKM BOAON U NepeMelLmnBaloT.

JlonyckaeTca MCNonb30oBaTh 418 aToMu3aLmMmn npobbl naams nponaH-6yTaH-BO34yX. ECN PACXOXAEHNS Mexay
napannenbHbIMU onpegeneHnsaMy COoTBETCTBYIOT YKa3aHHbIM B Tabnuue 46.

25.7 O6paboTKka pe3ynbTaTtoB aHanusa

25.7.1 Maccosyto gont Tennypa X, %, Bbl4McnA0T no hopmyne

X =% 1000 O (E9)
rae C — MaccoBas KOHUeHTpauusa Tennypa, HaigeHHas no rpagyvpoBOYHOMY rpaduky, ¢ y4eTOM BeNYNHbI
KOHTPOJILHOrO onbiTa, M/CM3;
V — 06bem aHanu3nupyemoro pacteopa, cm3;
T — Macca HaBeCku npobbl, T.

25.7.2 3a pe3ynbTat aHanusa npuHuUMatoT cpefHeapndMeTMyecKoe 3HayeHmne AByX napasnnenbHbiX onpege-
JIEHUI MU YyCIOBKM, YTO abCONIOTHAA Pa3HOCTb MeXy HUMU B YC/TOBUSIX MOBTOPAEMOCTU He NpeBbilaeT 3Have-
HWiA (Npn goBepuTenbHol BeposaTHocTu P = 0.95) npeaena noBTopsemMoCTy I, NpUBeEeHHbIX B TabnuLe 46.

Ecnu pacxoxgeHue mexay pesynbTataMmu napannenbHbix onpeaeneHunin npesbilaeT 3HauYeHne npegena
NOBTOPSAEMOCTU, BbIMOMHAOT Npoueaypbl, n3noxeHHole B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

25.7.3 PacxoxpgeHusa mexay pesysnbTatamu aHannsa, nosiydyeHHbiMun B ABYX nabopaTopusax, He JOSIKHbI
npesbllliaTh Npegena BOCNPON3BOANMOCTU. B 3TOM criyyae 3a OKOHYaTe IbHbIV pe3y/ibTaT MOXeT 6bITb NMPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHne. Mpu HeBbINOMHEHWUM 3TOTO YCN0BUA MOTYT BbITb MCNO/Ib30BaHbI NpoLeaypsbl,
n3noxeHHole B FOCT NCO 5725-6.

25.8 KoHTpo/b KayecTBa pe3y/nbTaToB aHanusa
KoHTposnb KauecTBa pe3ynbTaToB aHanmsa — no 4.25.
25.9 OcbopmneHne pe3ynbTaTtoB aHanunsa

Pe3ynbTathl aHann3a oOPMASAIT B COOTBETCTBUM C€4.23, 3HAYEHUS NOTPELLUHOCTY pe3yibTaToB aHannsa
(x 0) npuBegeHbl B Tabnuue 46.
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26 ATOMHO-a6Ccop6LUMOHHbIA MeToh onpefesieHUss MacCcoBON 40U KaaMUs

26.1 O6nactb NpuMeHeHuns

B HacTosiwem pasaene ycTaHOB/IEHO onpeesieHne MaccoBoil 40N Kaamusa B guanasoHe oT 0.001 % go
0,3 % aToOMHO0-a6COpPOUNOHHBIM METOLOM.

26.2 TpeboBaHMsA K NOrpeLwWwHOCTN aHanusa

MorpewHoCTb pe3ynbTaToB aHanM3a MaccoBOi [0 KaAMKa, 3HaYeHUsi npefenoB NOBTOPSAEMOCTU 1 BOC-
npon3BOAMMOCTUN ANS AOBEPUTENLHOW BEPOATHOCTM P - 0.95 f0/1KHbI COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEH-
HbIM B Tabnuue 47.

Tab6nuya 47
B npoueHTax

0
[uana3oH maccoBoii Aonun MorpelwHocTb pesynbla* peaen
Kagmus ToB aHa/msa 1 [if NOBTOPSEMOCTU BOCMPON3BOANMOCTH
nmn »2) R
0.0010 pgo 0.0020 BkOUY. 0.0006 0.0006 0,0009
0.0020 » 0,0050 » 0.0011 0.0010 0,0015
0,005 * 0010 o 0.002 0.002 0.003
ooi0 » oo oo oo oo
4 1 ! ! :
0,040 > 0100 > 0,02 0,02 0,03

0.10 » 0,30 »

* COOTBETCTBYIOT 3HAYEHUSIM PACLIMPEHHON HEOoNpeaeNneHHOCTH.

26.3 CpepcTBa U3MepeHuii, BcnomoraTeibHble YCTpPOiCcTBa, MaTtepuarsbl, pacTBopbI

Mpu BbINOIHEHWW aHa/IM3a NPUMEHSAIOT CriefyloLLme cpeAcTBa n3MepeHuii, BCnomorarte/bHble ycTpoiicTBa:

- CNeKTPohoTOMETP aTOMHO-abCOPOLUNOHHbIN C N1aMEHHbIM aTOMU3aTOPOM U UCTOYHUKOM U3YyYEHUS Ha
KaaMuii;

- KOMNpeccop BO3AYLUHbI;

- KON6bl MepHble 2— 50— 2,2-100-2,2— 200— 2.2— 250— 2 no FOCT 1770;

- cTakaHbl B-1— 250 TXC no 'OCT 25336;

- MUNETKN He HMXe 2-ro Knacca ToyHocTn no FOCT 29169 nrOCT 29227;

- BOPOHKM ANA hunbTpoBaHus nabopaTtopHble no FOCT 25336.

Mpwn BbINONHEHNW aHanM3a NPUMEHSIOT cneaylol e matepuanbl, pacTBopbl:

-BO34YyX, CXaTblii nog gasnexHnem 2-105— 6-10® Ma;

-auetuneH no FOCT 5457,

- BO4y auctunnnposaHHyto no FOCT 6709;

- KNcnoTy consiHyto no FOCT 3118 n pasbasneHHyto 1:1 n 1:100;

- knucnoty a3oTHyto no FOCT 4461 v pas6aBneHHyto 1:1;

- aMMOHWiA pTopucTbii no FTOCT 4518;

- Kagmuit no TOCT 1467, mapkn KAdOA nnn Kdo;

- pacTBOPbI KagMUS U3BECTHOM KOHLEHTpauuu;

- rpafAyvpoBOYHbIE PACTBOPbLI KagMus.

26.4 MeTop aHanusa

MeToA ocHOBaH Ha aToMU3auuy pacTBOPOB B NJ1aMeHN BO34yX-aleTu/1eH 1 U3MepeHnn aToMHOR abcopouunn
KagMus nNpu gnvHe BonHbl 228.5 HM. MepeBegeHve Npobbl B pacTBOP OCYLLECTBAAIOT KUCNOTHON 06paboTKol
HaBeCKN MeHOro KOHueHTpaTa.

26.5 MNoarotoBKa KBbIMOMTHEHWIO aHannsa

26.5.1 [na nocTpoeHns rpagympoBOYHOro rpadiuka roToBAT pacTBOPbl KaAMUSA N3BECTHOM KOHLEHTpauuu.

Mpu npurotToBNeHnn pactesopa A MaccoBOW KOHLeHTpauun kagMmus 1 mr/cm3 HaBecKy kagMmusi maccoid 0,2 1
pacTtBopsitoT B 10 cmM3a30THOW KucnoTbl, pasbaBneHHoli 1:1. PacTBop BbinapuBarwT 40 06beMa oT 2 403 cm3.
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BbinapvBaHue NOBTOPAIOT elle ABa pa3a ¢ 5 cM3conAaHoN KnucnoTel. Mocne oxnaxaeHnsa npunvsarT 4 cm3cons-
HOI1 KUC/IOThI M HarpeBaloT 4,0 pacTBOpPeHUs coneii. PacTBop nepenmBaloT B MepHYH0 KOn6y BMeCTUMOCTbo 200 cm3,
[OBOAAT A0 METKM BOAOW U NnepeMeLlunsatoT.

Mpw npuroToBneHnn pactesopa b maccosoi koHLueHTpayun kagmusa 0,1 mr/icm3 10,0 cm3pacTtBopa A nome-
LWatT B MEPHYIO KONGY BMeCcTUMOCTbio 100 cM3, 401MBAOT 4,0 METKM CONAHOM KUCNOTON, pa36asneHHol 1:100. n
nepemeLunBatoT.

Mpw npurotoBneHnn pacteopa B maccoBoi KoHueHTpauun kagmns 0,01 mr/cm3 10.0 cm3pacTteopa b nome-
LWatT B MEPHYIO KOGy BMecTUMOCTbio 100 cM3, 4ONMBAKOT 4,0 METKM CONAHOW KUCNOTON, pa36asneHHoi 1:100. n
nepemeLunBatoT.

26.5.2 Mpv NpuroToBNEHUN rPafyNPOBOYHbIX PACTBOPOB KagMUs B MEPHble KONGbl BMecTuMocTbio 100 cm3
Kaxgan nomewatT 0.5; 1,0 n 2.0 cm3pactBopa b kagmus, uto cootBetcTByeT 0,5; 1,0 n 2,0 mr/gm3 kagmus.
JonusaloT 4,0 METKM CONAHON KMCNOTOW, pa3baBneHHoli 1:100, n nepemMelunBatoT. B Apyrne MepHble Konbbl BMe-
cTumocTblo 100 cm3kaxaas nomewatT 1,0 m 2,0 cm3pacTtBopa B kagmus, uto cootBetcTtByeT 0,1 n 0,2 mr/gm3
kagmus. [lonvealoT 40 MeTK1 BOAON 1 NepeMeLLmnBaioT.

[N NOCTPOEHMA rpaynpoBOYHOro rpachmka rpagynpoBOoYHbIe PacTBOPbI PacnbINfOT B BO34YLLIHO-aleTuIe-
HOBOM NjiaMeH, Kak yka3aHo B 26.6.4.

Mo ocu abcumnce oTKNagbIBaldT MacCoOBYO KOHLLEHTPALUIO KagMUs B rpafyMpoBOYHbIX pacTBopax B MU//N-
rpammax Ha geuumeTtp Kybuyeckuid, o ocM opanHaT — COOTBETCTBYHLLME 3HAYEHNS aHAIUTUUYECKUX CUTHA/OB.

26.6 BbinonHeHue aHanusa

26.6.1 O6wue TpeboBaHUs KMeToAaM aHann3a 1 TpebosaHuss 6e30MacHOCTU NPU BbINOTHEHUM aHaIN30B —
B COOTBETCTBUU C pa3genamun 4 n .

26.6.2 Macca HaBeCK/W Me[HOro KOHLeHTpaTa B 3aB/CHMMOCTM OT MacCOBOW 40N KaAMNA yKa3aHa B Tab-
nuue 48.

Tab6nuuya 48

MaccoBasi fonsi Kaamus Macca Hasecky, | O6bem pacTsopa, Nonyyaemblii nocne
B aHanM3upyemoii npo6e. % pa3NoXEeHNst HAaBECKM cmj
Ot 0.001 pgo 0,002 1 50
» 0.002 » 0,01 1 100
» 0.01 » 0,1 0.2 100
» 0.1 » 0,3 0,1 250

26.6.3 HaBecky MeHOro KOHLieHTpaTa nomMmeLLalT B CTakaH BMeCTUMOCTbI0 250 cM3, cmaynBatloT BOAOM,
npunusatoT oT 1540 20 cM3cONAHOM KNCNOTbI, 406aBNAT 0.2 TPTOPUCTOro aMMOHUS. PacTBop HarpesatT U. He
npokanueas, BbinapmealT gocyxa. [o6asnatoT oT 15 10 20 cmM3a30THOWM KMCNOTbI, HArpeBaloT 1 ynapusawT A0
BNaXHbIx conein. 3atem npuausatoT 10 cM3CONAHON KUCOTbI, pa3baBneHHon 1:1, n HarpeBalT A0 pacTBOPEHUS
coneii.

PacTBop oxnaxgatlT u NepeHoCAT B MEPHYI0 KO/1Gy COOTBETCTBYHOLL el BMECTMMOCTU COrnacHo Tabnuue 48,
[ONMBaloT [0 METKV BOAOI 1 NepemMelLmnBaloT.

26.6.4 AHanu3npyemblit pacTBOp BBOAAT B N1aMsa BO34yX-aleTuneH atToMHo-abcop6LMOHHOro cnekTpooTo-
MeTpa n n3MepsalT abcopbLmnio kaamusa Npu AAnHeE BONHbI 228.5 HM. AGCOPOLMI0 KaX40ro pacTsopa U3MepsaoT He
MeHee BYX pa3 1 Ans pacyeTa 6epyT cpefHeapudMeThyeckoe 3HaveHune. MNpu cmeHe pacTBOPOB CUCTEMY pac-
Nbl/IEHNSA MPOMbIBAOT BOAON A0 MOMYyYeHNS HyNeBOro nokasaHusa npuéopa. PekoMeHg0BaHHas MakcuMasnbHas
Be/IMYnHa n3mepsemoi abcopbunn npumepHo 0,5 egunuy,. B cnyyae He06X04MMOCTU AN YMEHbLLEHUS ee 3Ha-
YeHUA gonyckKaeTcs pa3BopaymBaTh ropesnky.

Mo HalileHHOMY 3HaveHuno abcopbLmmn aHanu3npyemoro pacTsopa 3a BblyeToM abcop6bLumm pacTBopa KOHT-
PONLHOTO ONbITA HAXOAAT COAEPXKaHNe onpeensiemMoro KOMMNOHeHTa no rpagynpoBoYHOMY rpaduky. Ecnm KoH-
LeHTpauus onpefensiemMoro aleMeHTa B aHaIn3npyemom pacTsope rnpesbillaeT ero KoHueHTpauuio B haaynpo-
BOYHbIX pacTBopax (BenmynHa abcopbLuumn aHann3npyemoro pacteopa Bbillie abcopbunm nocnegHeil Touku rpadm-
Ka), NpoBOAAT pasbaBneHne aHann3npyemoro pacrtsopa. [ 3Toro anMkKBoTy aHanu3npyemoro pactsopa nome-
LwakT B KON6y BMecTMmMOoCcTbio 100 cM3, NpuanBatoT CONAHYI0 KUCNOTY ANSA CO34aHNSA ee KUCNOTHOCTM 5 % no
06bemy, 40NMBAKOT 40 METKM BOAONM 1 NepemMeLlnBatoT.
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[JonyckaeTtcs MCnoib30BaTh A4/ aTOMU3auum Npo6bbl naaMs nposam-6yTaH-Bo34yX. €C/IM PACXOXKAEHNS MeXay
napannefibHbIMU OnpeaeneHnsMyn COOTBETCTBYIOT 3HAYEHUAM, YKa3aHHbIM B Tabnuue 47.

26.7 O6paboTka pe3ynbTaTtoB aHanmsa

26.7.1 MaccoByto fonto kagmua X. %. BbIYNCAAIOT No hopmysie

v CvVv
T-10000 - (6°)
rae C — maccoBasi KOHLUEeHTpaLmsa anemeHTa, HalijeHHas no rpagynpoBoYHOMY rpachuky, Mr/am3:
V — o6beMm pacTBopa B MepHoit Konbe, cM3;
T — Macca HaBeCKu MefHOro KoHueHTpara, I.

26.7.2 3a pesynbTaT aHann3a npUHMMAalOT cpejHeapumMeTUyecKoe 3Ha4eHne AByxX napasefibHbix onpege-
NIeHuii Npu ycnosuu, 4To abCoMoTHAA Pa3HOCTb MEX/Y HYMM B YC/I0BUSIX NOBTOPAEMOCTU He NpeBbilaeT 3Have-
HWiA (Npn goBepuTenbHol BepoaTHoCcTu P = 0.95) npegena noBTOpSAeMOCTH I, NpUBEAEHHbIX B Tabnuue 47.

Ecnu pacxoxgeHune mexay pesynbtaTtaMmu napaniefibHbiX onpeaenieHunii npesbillaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTHU, BbIMOMHAOT Npoueaypbl, n3noxeHHoie B FOCT NCO 5725-6 (nognyHKT 5.2.2.1).

26.7.3 PacxoxfeHusa mexay pesynbTatamu aHannsa, NojyyeHHbIMU B IBYX nabopaTopusix, He [OJSIKHbI
npesbilWaTh NPOAe/ia BOCNPOM3BOANMOCTN. B 3TOM criyyae 3a OKOHYaTe bHbIA pe3ynbTar MOXET 6biTb MPUHATO UX
cpefHeapudmMeTnyeckoe 3HaveHne. MNMpu HEBLINOSIHEHWUY 3TOTO YCI0BUA MOTYT BbITb MCNO/Ib30BaHbI NpoLeaypsl,
n3noxeHHole B FOCT NCO 5725-6.

26.8 KOHTpO/1b KayecTBa pe3y/nbTaToB aHanmsa

KoHTpo/ib KayecTBa pe3ynbLTaTos aHanmsa— no 4.25.

26.9 OpopMneHune pe3ynbLTaToB aHannsa

Pe3ynbTaTbl aHanm3a o@OpMAAIT B COOTBETCTBUU C4.23. 3HAYEHWUSI NOTPELLHOCTU pe3ybTaToB aHannsa

(= 0) npuBefeHbl B Tabnuue 47.

27 MeTog CNeKTpPanbHOro aHanmsa ¢ UCNOb30BAaHMEM CNeKTpomMeTpa
C MHAYKTUBHO CBSA3aHHOW Njas3mMoi

27.1 O6nacTtb NpUMeHeHuns

B HacTosLem pa3jene ycTaHOB/IEHO onpeAesieHe MacCoBOM 0/ MbllbsSKA, CYPbMbl, CBUHLA, HUKENSA 1
KagMusa B MeHOM KOHLEeHTpaTe B juanasoHax, NpuBeAeHHbIX B Tabnmue 49. MeTo[0M CNeKTpanbHOro aHaansa c
1CMnosib30BaHNeM CneKkTpoMeTpa Cc MHAYKTUBHO CBSA3AHHOI NNa3Moii.

Ta6nuya 49
B npoueHTax

OnpefensiemMblii 3n1ebIeHr .D.VIaﬂa39H
MaccoBbIx foNnell anemeHTa

MblWwbsAK Ot 0.010 po0 5.00 Bkstou.
Cypbma » 0.010 a 5.00 »
CBuHey, » 0.010 5.00 »
Hukenb » 0.010 » 5.00 »
Kagmuii a 0.010 » 2.00 »

27.2 TpeboBaHMA KNOrpewHoOCTN aHannsa

MorpeLwwHoCT! pe3ybTaToB aHam3a MacCoBOl 40N MblLUbsiKa, CYPbMbl, CBUHLA, HUKENS N KaAMWUSA, 3HaYe-
HWA NpesienoB NOBTOPSIEMOCTU ¥ BOCNPON3BOANMOCTM ANS AOoBepUTesbHOl BeposaTHocTM P = 0,95 L0/KHbI COOT-
BETCTBOBAaTb 3HAYEHUSAM, NpUBEAEHHbIM B Tabnuue 50.
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Onpese [lnanasoH MaccoBbIx goneii MorpewHocTb Mpeaen
rACMbIN dnemeHTa PEsyNLTATOB aHammsa NoBTOPSEMOCTHU BOCMpPOU3BO
3anemeHT 14*
r(ne2) AKmocTn R
Mblwbsk Or 0.010 A0 0.030 BKAMOuY. 0,009 0.007 0.010
Ce. 0.030 » 0,090 s 0,019 0.019 0.027
» 0.09 » 0.27 » 0.04 0.04 0.06
D 027 » 081 » 0,09 0.09 0.13
» 081 » 2.40 K 0.19 0.19 0.27
D 240 » 5.00 » 0.39 0.38 0.55
Cypbma OTr 0.010 pgo 0,030 BKAMOM. 0.008 0.007 0.010
Ce. 0.030 » 0.090 s 0.017 0.017 0.024
» 0.09 » 0.27 » 0.04 0.04 0.06
» 0.27 » 0,81 » 0.10 0.10 0.14
0 o081 o 2.40 K 0,21 0.21 0.29
» 240 » 5.00 » 0,42 0.41 0.59
CsuHey, Ot 0.010 A0 0.030 BKAMOu. 0.008 0.007 0.010
Ce. 0.030 » 0,090 » 0.018 0.018 0.025
» 0.09 » 0,27 » 0.04 0.04 0.06
b 0.27 » 081 » 0.09 0.09 0.13
» 0.81 » 2,40 » 0.16 0.16 0.23
D 2.40 5.00 » 0.41 0.40 0.58
Hukenb OT 0.010 OO0 0,030 BktoOY. 0.007 0.007 0.010
Cs. 0.030 B 0,090 » 0.018 0.018 0.025
D 0.09 » 0,27 » 0,04 0.04 0.06
» 0.27 » 0,81 » 0.08 0.08 0.11
p 0.81 » 2,40 » 0,17 0.17 0.24
» 2.40 5,00 » 0,41 0.40 0.58
Kagmui Ot 0.010 go 0,030 BKAMOY. 0.007 0.007 0.010
Cs. 0.030 » 0,090 » 0.016 0.016 0.023
» 0.09 » 0,27 » 0.04 0.04 0.06
» 0,27 » 0,81 » 0.08 0.08 0.11
» 0.81 » 2,00 » 0,16 0.16 0.23

* COOTBETCTBYIOT 3HAYEHUAM pacmmpeHHof/’l HeonpeaeneHHoOCTH.

27.3 CpepacTBa M3aMepeHuii, BCnoMoraTe ibHble ycTpolicTBa, MaTepuasbl, pacTBopbl

Mpwn BbINONHEHNM aHaNM3a NPUMEHSAIOT cneaylolme cpecTsa M3MepeHuii, BcnomoraTe/ibHble YCTPOiCTBaA:

- 3MUCCUOHHbIN CNEKTPOMETP C UHAYKTUBHO CBSA3AHHON NNa3Moli B Ka4ecTBe NCTOYHUKA BO3OYXXAEHUS CO
BCEMMU MPUHAANIEXHOCTAMMU:

- NeYyb 3/IEKTPUYECKYHO C 3aKPbITbiIM HarpeBaTes/ibHbIM 3/IEMEHTOM;

- 6aHio NabopaTopHYy HarpeBaTenbHYI 3NeKTpUYeckyto, obecneunsaroLlyto TemnepaTypy Harpesa ot 350 °C
00400 °C;

- KoNn6bl MepHble 2— 100— 2,2— 200- 2.2— 250— 2 no FOCT 1770:

- Konb6bl KH-2— 100— 34 TXC no NOCT 25336:

- MUNETKN He HuXe 2-ro knacca TouyHocTn no FOCT 29169 mn FOCT 29227,

- umnuHApbl 3— 25— 2 no FOCT 1770;

- MeH3ypkn 50 no FOCT 1770;

- BOPOHKM 415 hunibTpoBaHus nabopatopHblie no FTOCT 25336.

Mpw BbINONHEHNM aHanM3a NPUMEHAT cneayloline matepuarnbl, pacTBopbl:

- BoAy guctunauposaHHyto no NOCT 6709;

108



FOCT 32221- 2013

- KNCNOTY a30THYto no FOCT 4461 n pa36aBneHHyto 1:1;
- KMcnoTy conaHyto no FOCT 3118 n pa3z6aBneHHyto 1.1 n 1:6:
- KUCNoTy cepHyto no FOCT 4204:

- CMeCb KUCMOT CONAHON 1 a30THOW B COOTHOLWeHuN 1:3;
- aproH raszoobpasHbii no FOCT 10157;

-cBuHeu no NOCT 3778. mapku CO unn C1;

- pacTBOpbl CBMHLA N3BECTHOW KOHLLEHTpauuu;

- Kagmuii no FOCT 1467, mapkn KAOA nnm Kdo;

- pacTBOpbI KaAMUA N3BECTHON KOHLEHTpaLuu;

- HuKenb no FOCT 849 mapku H-1y nnn HO;

- pacTBOpbl HUKENS N3BECTHON KOHLLEHTpaLuK;

- cypbmy no FOCT 1089;

- pacTBOpbI CypbMbl U3BECTHOI KOHLEHTpaLmu;

- MbIWbAK N0 [44];

- pacTBOpbI MbilbsKa N3BECTHOW KOHLEHTpaunu:

- bunbTpbl 06€330/€eHHble No [16].

27.4 MeTop aHanusa

MeToA 0CHOBaH Ha BO36yXXAeHUW aTOMOB pacTBopa Npobbl B MHAYKTUBHO CBA3aHHOW Nna3me n usmepeHum
MHTEHCUBHOCTN 3MUCCUM WU3/yYEeHWUs OnpenefiieMoro afieMeHTa npu pacnbl/ieHny pacTBopa aHanm3npyemoi
npo6bl B niasmy.

27.5 NopArotoBKa K BbIMOJTHEHUIO aHanusa

27.5.1 MoarotoBka npnbéopa KBbINOMHEHUIO aHannsa

MoAroToBKY CeKTpoMeTpa K BbINMOJTHEHWNIO aHanM3a NPoBOAAT B COOTBETCTBUU C UHCTPYKLME No akcnya-
Tauuu.

27.5.2 Ans nOCTPOEHNA rpagynpoBOYHOro rpadouka roToBAT pacTBOPbl CYPbMbl M3BECTHOM KOHLLEHTpaLuK.

Mpu NpuroToBaeHNM pacTBopa A MaccoBOi KOHUEHTpauumn cypbMbl 1 Mr/cM3 HaBeCKY CypbMbl Maccoii
0.1000 r nomewialdT B KOHWYECKYIO KOOy BMecTUMOCTbi0 100 cM3 ¥ pacTBOpAoT Npu HarpesaHun B 20 cm3
CMecu a30THOI M CONAHOM KNCnoT. PacTBop BbinapmnealoT 40 o6bema oT 240 3 cm3,a06aBnsAw0T 20 cm3pacteopa
CONIIHOI KNCNOTbI, pa3baBsieHHol 1:6. nepeHoCAT B MEPHYIO KONBY BMecTMMOocCTbio 100 cm3, 40BOAAT 40 METKM
3TWM € pacTBOPOM CONAHOW KUCNOTbI 1 NepeMeLLnBaloT.

Mpu npuroToBneHun pactBopa b MaccoBoli koHUueHTpauun cypbMbl 0.1 mr/cm3 10.0 cm3 pactBopa A
fnoMeLLalT B MepHYIo Konby BMecTUMOCTbio 100 cm3, ,0N1MBalOT 0 METKVM PACTBOPOM COJISIHOW KMCNOThbI, pa36as-
neHHon 1:6. n nepemMeLlUnBaloT.

27.5.3 419 NOCTPOEHMSA rpaflyvpoBOYHOrO rpadhmka roToBAT pacTBOPbI CBUHLLA M3BECTHOW KOHLEHTpaLuK.

Mpv NpUroToB/IeHNM pacTBOpa A MacCcoBO KOHLeHTpauun cBnHLUa 1 Mr/cm3 HaBecky CBMHL,a Maccoii 0,1000 r
nomMeLyarT B KOHAYECKY KON6Yy BMecTUMOCTbi0 100 cm3 1 pacTBopAtoT B 10 cM3a30THOW KMCNOThI, pa3baBneH-
HOW 1:1, npu HarpeBaHMU. PacTBop KMNATAT 40 yAaneHns oKCMA0B a3oTa. ocne oxnaxaeHns pacTBop nepeHo-
CSAT B MEPHYI KON6y BMecTMMOCTb0 100 cM3, 4onnBaloT 40 METKM CONSAHOI KMCNOTOM, pa3dbaBneHHoin 1:6. n
nepemeLunBaoT.

Mpw NnpuroToBieHnn pacteopa b maccoBoii koHUeHTpaunuu ceuHua 0.1 mr/cm310.0 cm3pacTeopa A nome-
LaT B MEPHYI KON6Y BMecTUMocTbio 100 cM3,4011MBaKOT 40 METKU CONSIHON KACNOTOW, pa36aBnieHHol 1:6. u
nepemeLunsatoT.

27.5.4 1na NOCTPOEHWA rpafyvpoBOYHOrO rpadmka roToBAT pacTBOPbl HUKENSA N3BECTHOMN KOHLLeHTpauuu.

Mpn npuroToBneHMn pacTeopa A MaccoBoli KOHLEeHTpaLun Hukens 1 Mmr/cmM3HaBecKy Hukens maccoii 0.1000 r
nomelLLarT B KOHMYECKYI0 KOOy BMecTUMOocCTbio 100 cm3u pacTBopstoT B o6bome 0T 5 Ao 10 cm3a30THOI Kucno-
Tbl. pa36aBneHHoli 1:1, Nnpn HarpeBaHun. PacTBop BbinapueawT A0 o6bemMa oT 2 o 3 cm3, gob6asnstoT 20 cm3
pacTBopa CO/IIHON KUCMOTbI, pa36aBiieHHol 1:6. oxnaxjatoT, nepenMBaioT B MEPHYIO K06y BMecTumocTbio 100 cm3,
[O0NMBAIOT 3TUM XK€ PAaCTBOPOM KUC/OTbI Y NepeMeLlmnBaloT.

Mpw npurotToBneHun pacteopa b maccoBoii koHueHTpauun Hukens 0.1 mr/cm310.0 cm3pacTBopa A nome-
WaT B MepHY0 kon6y BMecTumMocTblo 100 cM3 40N1MBAIOT 40 METKM PACTBOPOM COJISTHON KACNOThI, pa36aB/ieH-
HoW 1:6. 1 nepemeLnBaoT.
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27.5.5 4nA nOCTPOEHUA rpafympoBOYHOro rpadmnka roToBAT pacTBOPbl KaAMUSA U3BECTHOM KOHLeHTpaLuu.

Mpu NpUroToBNEHMM pacTBOpa A MacCoBOI KOHLUEHTpauun kagmusi 1 Mmr/cm3HaBecky kagMusi Maccoli 0.1000 r
nomMeLLarT B KOHUYECKYH KON6y BMecTUMOCTbi 100 cm3u pacTBopsatoT B 10 cM3CONAHON KUCIOThI, pa36as-
neHHol 1:1, npn HarpeBaHUKU. PacTBop oxnaxaalT, nepennsarT B MEPHYIO K016y BMecTuMocTbio 100 cm3, g0nu-
BalOT 10 METKN PacTBOPOM COJISHON KUCNOThI, pa3baBieHHo 1:6. 1 nepemelunsatoT.

Mpw npuroToBneHnn pacteopa b maccoBoit koHLeHTpayun kagmusa 0,1 mr/icm3 10,0 cm3pacTBopa A nome-
LatoT B MEPHYI KONby BMecTUMOCTbio 100 cm3 gonvBatT A0 METKM PACTBOPOM COIAHON KMCNOThI, pa3baBneH-
HOW 1:6. M NnepemelLnBatoT.

27.5.6 N5 NOCTPOEHUA rpagympoBOYHOro rpadhrka rotToBSIT pacTBOPbI MbllbAKa M3BECTHOM KOHLEHTpaLuu.

Mpu NpUroToBNEHUN pacTBopa A MaccoBO KOHUEHTPaLUy Mbllwbaka 1 Mr/cM3HaBecKy Mbilibska Maccol
0,1000 r nomeLw,alT B KOHUYECKYIO KONIO6Y BMecTUMocTbio 100 cm3u pacTBOpSAOT Npu HarpeBaHun B 20 cm3cme-
CW a30THOM 1 CONAHOW KucnoT. PacTBop BbinapusaloT 40 ob6bemMa oT 2 Ao 3 cm3, gobaBnatoT 20 cm3 pacTBopa
COJIAHOI KMCNOTbI, pa36aBneHHo 1:6, NnepeHoCsAT B MEPHYIO KOG6Y BMeCTUMOCTbi0 100 cM3, 40BOAAT [0 METKU
3TWM K€ pacTBOPOM COJISHOW KUCAOTbI U NepeMeLLnBaloT.

Mpu npurotoBneHun pacteopa b maccoBoii KoHLeHTpauuu meiwbsaka 0,1 mr/cm310,0 cm3pacTeopa A no-
MelalT B MEPHYI0 KON6Yy BMecTuMocTbio 100 cm3, 40NMBaOT 40 METKM PACTBOPOM CONSAHOMN KUCNOTbI, pa3bas-
neHHon 1:6. n nepemMeLUnBaloT.

NMpumeyaHune — [onyckaercs MCMNOMb30BaHUE APYTUX METOAMK NMPUrOTOBEHNUSI PACTBOPOB 3/IEMEHTOB
M3BECTHO KOHLEHTpauun, a TakKe UCNob30BaHNe roToBbIX CTAHAAPTHLIX 06Pa3L0B PACTBOPOB M aTTECTOBAHHbIX CMe-
ceii Npu ycnoBuUmn NonyyeHns nokasarteneil TOUHOCTH, He YCTynawwWwmnx ykasaHHbiM B Tabnuue 50.

27.5.7 MocTpoeHne rpaflyupoBOYHbIX rpach nkoB

[Ans nocTpoeHus rpagyvMpoBOYHbIX rpaduKoB rOTOBAT CEPUI0 rpajynpoBOYHbLIX PACTBOPOB CYypPbMbl,
CBUHLA, HUKeNA, KagMusa, Mblllbsika. [118 3TOro B MepHble Kon6bl BMECTUMOCTbIO 100 cM3 Kaxas noMmeLanT
aNnKBOTbI PacTBOPOB b onpejensemMbix 3/1eMeHTOB cornacHo tTabnuue 51. 40BOAAT 4,0 METKM pacTBOPOM COJIAHOM
KUCNOTbI, pa3dbassieHHol 1:6, n nepemeLunBaloT.

Ta6nuya 51

Onpegensemblii MopsaKoBbIi HoMep O6bemM anunKBOTbI MaccoBasi KOHLUeHTpauus
3nemMeHT rpasympoBOYHOrO pacTeopa pactBopa b. cm3 3NeMeHTa B pacTBope.
(C,. « 0.1 mr/cm3) mr/cm/)
MbiWbSK, cypbma, 1 0.5 0.5
CBUHeL, HWKenb,
KagMmuii 2 1.0 1.0
3 2.5 2.5
4 5.0 5.0
5 10,0 10,0
NMpumeuvuaHune — [aHHble CBEAEHUSs HOCAT PeKOMEHAATENbHbI Xapaktep U MOryT 6biTb U3MEHEHbl B

3aBUCMMOCTM OT 4YyBCTBUTE/bLHOCTU 3MWUCCUOHHOTO CrMeKTpomMeTpa ¢ MHAYKTUBHO CBSI3aHHOW nnasmoii, oqHopoa-
HOCTU aHanM3MpyeMoro matepuana u T. 4.

27.5.8 B COOTBETCTBUM C MHCTPYKL Ml Mo aKCnyaTaymmu cnekTpoMeTpa, 3anyckaioT pabodyio nporpaMmy v
BbINO/IHAIOT HE MeHee ABYX U3MepeHuii aHaIMTUYEeCKOro curHana HyeBoro pacTeopa, 3aTemM COOTBETCTBYIOLLEro
rpagyvMpoBOYHOro pacTeopa.

PaccunTbiBalOT rpaynpoBOYHbIE XapaKTEPUCTUKU.

NMpumeuvaHune — OnpefeneHne rpajynpoBOUYHbIX XapaKTepUcTuK, 06paboTKy U XpaHeHne pe3ynbTaTtoB
rpajynpoBKn MNpoBOAAT C WCNOMb30BaHWe»/ CTaHAAPTHOrO MPOrpaMMHOro o6ecneyeHus, BXOASLWEro B KOMMNNEKT
cnekTpomeTpa.
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27.6 BbinonHeHue aHanusa

27.6.1 O6wue TpeboBaHna KMeToAaM aHanunsa n TpebosaHns 6e30NacHOCTY NPU BbIMO/THEHUW aHa/IM30B —
B COOTBETCTBUU C pasgenamn 4 ns.

27.6.2 HaBecky MeiHOro KOHLeHTpaTa Maccoii 0.5 rnomeLatoT B KOHUYECKYO KONGY BMeCcTUMOCTbo 100 cm3,
npunmealoT 15 cmM3cMecu a30THON U CONMSHON KUCNOT, BblAEpXUBaT 6e3 HarpeBaHnsa 40 NpekpaleHns 6ypHoii
peakuuu n 3aTem BbiNnapusalT PpacTBOpP A0 BNaXHbIX coneit. MpunvsaloT 5 cM3CepHOl KUCNOTbI U BblAepXusarT
Ha ropsiyeil 6aHe B TeyeHue oT 1540 20 MyH. PacTBop oxaxgatoT, NepeBoAAT B MEPHYIO KO/16Y BMECTUMOCTbIO
oT 100 go 250 cmM3 B 3aBMCMMOCTM OT MaccCOBO [0ONU onpegensieMblX 3/IEMEHTOB, A0BOAAT A0 ob6bema
pacTBOPOM COMAHON KUCNOTbl, pa3baBneHHoi 1:6, nepemelinBaloT M (UALTPYIOT Ha (UALTP cpefHeit
NAOTHOCTMW.

B 3aBMCMMOCTUN OT MacCOBOW 0NN ONpeensieMblX 3/IeMEHTOB 06BbEM aMKBOTbI pacTBOpa M BMECTUMOCTb
MepHOoIi Konbbl NpuBefeHsbl B Tabnuue 52.

Ta6nunya 52

WHTepBan onpegensiembix

o O6bem annkBOTbl PacTBopa, cms BMeCTUMOCTb meproii KOMGbIL cms
KOHLUeHTpauuin. %
Ot 0.5 pgo 2.5 Bknwu. 10 50
CB. 25 » 50 » 5 50
27.6.3 HacTpoliky cnekTpomMeTpa, MOLWHOCTbL reHepaTopa, pacxof aproHa, BbICOTY pPerucTpupyemoit 30HbI

nnasmbl, Bpems ctabunnsaunm nnasmsl 1 Apyrue napameTpsl 3a4alT COrNacHo MHCTPYKL MM NO aKCnyaTaumum
npuéopa. 15 LOCTUKEHUS ONTUMASbHBIX 3HAYEHWIA N0 YYBCTBUTEILHOCTI Y TOUHOCTY ONpeaeneHns 31eMeHToB
M3MepeHne MHTEHCUBHOCTM aHANTMTUYECKNX CNEKTPA/IbHBLIX INHWNI OnpeAensieMblX 3/1eMEeHTOB NPOBOAAT Mpu 4/11-
Hax BOJH, yKa3aHHbIX B Tabnuue 53.

Ta6bnuya 53

OnpepensiemMblii anemMeHT [nvHa BONMHbLI, HM
Mblwbak 189.042
Cypbma 206.833
CBuHel 168.215
Hukenb 305.080
Kagmwii 228,802
MpumevyaHune — J[onyckaetrcs NpUMeHEHWe APYIUX AINH BOMH Npu

ycnosun obecnevyeHus TpeﬁyeMle MeTpPOo/I0TU4YEeCKUX XapakKTepuctmk

27.6.4 AHanu3 cnegyeTt HauMHaTh No ncteveHumn ot 20 o 30 MUH NOCNe 3axuraHusa nnasmbl 4ns ctabunu-
3auun ycnoBuii aHanusa.

27.6.5 MNpwn BbINONIHEHUN aHaNM3a nocsefoBaTelbHO BBOAAT B N1a3My pacTBOPbl KOHTPO/IbHOrO ONbITa, rpa-
AYVPOBOYHbIE PACTBOPbI, aHannM3npyemMblie pacTBOpbl Npo6. [115 KaX[40ro pactsopa BbINOAHAKT N0 TpU ndmepe-
HUS MTHTEHCUBHOCTU @HAIMTUYECKON IMHNN KaXKO0r0 3/1IEMEHTA U BbIYUCNSAT CPpeAHEE 3HAYEHME.

C NoMmoLLblo TPaAyMpPoOBOYHOI 3aBUCMOCTN HAXOAAT 3HAYEHE MacCOBOI KOHLeHTpauuy onpeaensiemoro
3/eMeHTa B pacTBope.

Pe3ynbTaTbl M3MEpPEHNA MacCOBOW KOHLEHTpaL M onpeaensiemMoro afieMeHTa B npobe aBToMaTuyeckn Bbl-
BOAATCH Ha 3KpaH MOHMUTOpPA.
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27.7 O6paboTKa pe3ynbTaTtoB aHanusa
27.7.1 MaccoBylo 40110 onpegenseMoro asfiemeHTa X, %. BbIYMCAAT No hopmyne

X - Ccyy2 (61)
“ m Y, 10000
rape C — mMaccoBas KOHUEHTpaLus aneMeHTa B npobe, MKr/cm3:
Y, — 06bem anukBoTbl pacTsopa, cM3;
V — o06bem MepHoli Konbbl, CM3;
V2 — o6bem MepHOIi Konbbl A5 aNKBOThLI pacTeopa, cmM3
T — Macca HaBeCK/W MefHOro KoHueHTpara, I.

27.7.2 3a pe3ynbTat aHanusa npuHMMaloT cpefHeapndMeTMyecKoe 3HaueHne AByX napasnnenbHbiX onpege-
NIeHNIi NP YCNOBUW, 4TO abCONOTHASA PA3HOCTb MeXy HAMU B YC/I0BMAX NOBTOPAEMOCTU He NpeBbillaeT 3Have-
HUI (Npu goBepuTenbHoOl BepoaTHocTM P = 0,95) npeaena noBTopsaeMoCTu I, NpuBeAeHHbIX B Tabnuue 50.

Ecnu pacxoxgeHne Mexay pesynbTatamu napasnsenbHblX onpefeneHuii npesbiliaeT 3Ha4YeHne npegena
NOBTOPSAEMOCTHU, BbIMOMHAOT Npoueaypbl, n3noxeHHole B FOCT NCO 5726-6 (nognyHKT 5.2.2.1).

27.7.3 PacxoxgeHna mexay pesynbTatamMu aHanu3a, nofyyeHHbIMU B ABYX nabopaTopusax, He AOMXKHbI
npesbllWaTh Npefena BOCNPON3BOANMOCTU. B 3TOM criyyae 3a OKOHYaTE bHbIA pe3ybTaT MOXeT ObITb NMPUHSATO UX
cpegHeapuimeTnyeckoe 3HaveHve. MNpn HeBLINOMHEHUN 3TOT0 YCAI0BUSE MOTYT 6bITb NCMO/Ib30BaHbI NPOLLEAYpbI,
n3noxeHHole B FOCT MCO 5726-6.

27.8 KoHTpoO/b KayecTBa pe3ynbTaTtoB aHanu3a
KoHTposb KauecTBa pe3ynbTaToB aHanmsa — no 4.25.
27.9 OcbopmneHune pe3ynbTaTtoB aHanunsa

Pe3ynbTatbl aHanm3a oOPMSAIOT B COOTBETCTBUM C 4.23, 3HAYEHUA NOTrPELLHOCTN pe3yibTaToB aHannsa
(x 0) npusepeHsl B Tabnuue 50.
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Buénuorpadus

PykosoactBso EBPAXVM/CUTAK «KonunyecTBeHHOe onucaHne HeonpeaeneHHOCTU B aHANUTUYECKUX U3MEPEHUAX»!
Mep. c aHrn. 2-e ns3g. BHUUM nm. MeHpeneesa. ClM6.. 2002.

PekomeHaaumm no
MEXrocyapCTBEHHOM
cTaHgapTusayum

PMIC 76— 2004

NCO 8256— 91*
PekomeHgauun no
MEeXrocyaapCcTBEHHOM
cTaHgapTusayum
PMI" 60— 2003
Fnrnennyeckune
HOpMaTuBbI

MH 2.2.5.1313- 03**
CaHuTapHble npasuna
1.1.1058- 01

nne6 01- 032>

N6 03-576— 032

FOCT P 51350— 392
(M3K 61010-1— 90)

FocypapcTBeHHas cuctema o6ecneyeHns eAUHCTBA U3MEPEHMIT. BHYTPEHHWIT KOH-
TPO/ib KA4yecTBa pPe3y/ibTaToB KOJIMYECTBEHHOr0 XMMMUUYECKOTO aHannsa

KapTbl KOHTpONbHble LWyxapTa
FocypapcTBeHHas cuctemMa obecneyeHus egquHCTBa n3mepeHuii. Cmecu atrecTo-
BaHHble. O6wWwKe TpeboBaHMA K paspaboTke

MpepenbHo gonycTuMble KoHueHTpauun (MAK) BpeaHbIX BewecTs B BO3Ayxe pa-
60ueli 30HbI

OpraHusauus 1 npoBejeHne NPOU3BOACTBEHHOTO KOHTPONA 3a COG/OAEHUEM
CaHWTapHbIX NPaBWA U BbIMOSIHEHWEM CAHWTAPHO-NPOTUBO3NUAEMUNYECKUX MPO-
PUnNakTUYEeCKUX MeponpusaTuis

MpaBuna noxapHoii 6e3onacHocTn B Poccuiickoit ®epepauunu

MpaBuna ycTpoiictBa U 6Ge3onacHoil akcnayaTauum cocyaoB, pa6GoTalowmux nog
[aBneHneM, yTBEpXAeHHble nocTaHoBneHuem [ocroptexHagsopa Poccunm oT
11 nioHsa 2003 1. Ne 91

BEe30nacHOCTb 31eKTPUYECKUX KOHTPO/IbHO-U3MepuTenbHbiXx npu6opos n nabo-
paTopHoro o6opypoBaHusa. Yactb 1. O6wune tpe6oBaHus

MpaBuna ycTpoiicTBa 3N1€KTPOYCTAHOBOK, yTBEPXAEHHble MUHUCTEPCTBOM aHepreTukn P® npukas ot 20 noHa 2003

Ne 242¢
P[-03-19— 2007*

MonoxeHne 06 opraHn3sauum pa6oTbl MO NOArOTOBKe M aTTecTtayum cneyuanuc-
TOB oOpraHusauuii, noAHaA30pHbIX DepepanbHoii cnyxb6e no 3KONOTMYECKOMY,
TEXHOMIOTMYECKOMY ¥ aTOMHOMY HajA3opy, YTBEpXAeHHoe npukaszom PocTtex-
Hag3opa ot 29 auBapsa 2007 r. Ne 37

MpaBuna o6ecneyeHns paboTHNKOB cneLuunanbHO 04eXA0N, cneunanbHOn 06yBbi0 MU APYTMMU CpeAcTBaAMU UHAN-
BUAYyanbHOW 3aWuTbl, yTBEPXAEHHbIe NMOCTaHOBNEHMEM MuHUCTepcTBa TpyAa M couuManbHoro passutusi PP ot
18 pekabpa 1998 r Ne 51“

TunoBbie HOPMbI 6ecniaTHON BbifAaYn CEPTUMULMPOBAHHbBIX CNELNanbHOW ofeMibl. cneunanbHOn 06YBU U ApYyTux
CpeACTB NHAMBMAYaNbHOW 3alnTbl pA60THUKAM FOPHOW U MeTanypruyeckoil MpoMbILWIEHHOCTN U MeTannypruyec-
KUX NPOM3BOACTB APYrnX oTpacneil NPOMbIWNEHHOCTH, 3aHATBIM Ha paboTax ¢ BPeAHbIMU U (MN11) ONacHbIMK yCo-
BUAMMN TpyAa, a Takxke Ha paboTax, BbINOMHAEMbIX B 0CO6bIX TEMNEPATYPHbIX YCIOBUAX UK CBA3aHHbIX C 3arps3He-
HUEM, YTBEPXEHHble NpukasoMm MuHuUCTepcTBa 34paBOOXpaHeHnsa U coymanbHoro passutua PP ot 25.12.2006 .
Ne 873
CTpouTeNbHbIE HOPMbI
n npasuna

CHwuM 2.09.04- 87
TexHuyeckue ycnosusa
TY 6-09-5171- 84

ALMWHNCTPATUBHbIE U GbITOBbIE 34aHUSA

MeTunoBblii opaHXeBblii, MHAUKATOP (Napa-AWMBTUIAMUHOA306eH30/1CyNbdOo-
KUCAbIA HaTpuii), YNCTbIN fNa aHanusa

DunbTpbl 06e3BONEHHbIE (6enas, KpacHas, CUHAA NeHTbl)

TY 6-9-1678— 95*
TexHuyeckue ycnosusa
TY 6-09-1509- 78
TexHuyeckue ycnosusa
TY 6-09-2448— 91
TexHuyeckue ycnosusa
TY 6-09-2878— 84
dapmakoneiiHas
cratba ®C 42-2668— 95

KcuneHonoBbli opaHXeBblil MHAMKATOP, YWCTbIA ANS aHanusa
2.2; 2'-HuTpunoTtpuaraHon (TpUaTaHONAMUH) YNCTbIN
PeakTtuebl. Kucnota nepxaopHas

AckopbuHoBas kucnoTta hapmakoneiHas

PeakTnBbl HaTpusa. MNepekuch
TY 6-09-2706— 79

* Ha Tepputopumu Poccuiickoii depepauun peiicteyetr TOCT P 50779.42— 99 «CTaTUCTUYECKNE METOAbI.

KoHTponbHble KapThbl WyxapTa».

[eiicTBYOT Ha Tepputopun Poccuiickoih depgepayuu.
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[22]
[23]
[24]

[25]

[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]

[35]

[36]

[37]

TexHunyeckue ycnosus
TY 6-09-5360— 88
TexHunyeckue ycnosus
TY 6-09-1368- 78
TexHunyeckue ycnosus
TY 48-4-523- 90
TexHunyeckue ycnosus
TY 6-09-4773- 84

TexHnyeckue ycnosus
TY 6-09-4770- 79
TexHunyeckue ycnosus
TY 48-19-69- 80
TexHunyeckue ycnosus
TY 6-09-1181- 89
TexHunyeckue ycnosumsa
TY 6-09-5393- 88
TexHuuyeckue ycnosus
TY 6-09-01-798- 91
TexHnyeckue ycnosus
TY 6-09-3024- 78
TexHuuyeckve ycnosusa

TY 6-09-05808009-262— 92*

TexHnyeckue ycnosus
TY 6-09-5320- 86
TexHnyeckue ycnosus
TY 6-09-4711- 81
TexHunyeckue ycnosus
TY 6-09-5169- 84

TexHunyeckue ycnosus
TY 6-09-29- 79
TexHnyeckue ycnosus
TY 6-09-4119- 75

[38] TexHnueckne ycnosus

[39]

[40]

TY 6-09-945- 86
TexHunyeckue ycnosus
TY 07510508-87— 94
TexHnyeckue ycnosus
TY 6-09-1646- 77

[41] TexHnuyeckne ycnosus

[42]
[43

[44]
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TY 6-09-0512- 91
TexHunyeckue ycnosus
TY 6-09-5013- 82
TexHunyeckue ycnosus
TY 6-02-920- 78
TexHunyeckue ycnosus
TY 113-12-112- 89

deHondTanenH

KanbuenH guHatpuesas COMb, MHAUKATOP, YUCTbIA ANA aHanusa

OKncn peaKo3eMeslbHbIX MeTa/lloB: flaHTaHa, uepus, npaseojuma, HeoAuma,
camapusa, eBponus

Xnopuabl UTTpUA U pejKo3eMeslbHbIX 3/1IEMEHTOB (NnaHTaHa, npaseoguma,
eBponuAa, rafonnHusa, Tepbus, AUCNPO3uUsA, ronbMua, apbus, Tynus, nttepbus,
noTeyns, Heoguma, camapus)

Kap6oHaT uTTpua u peAKO3eMesibHbIX 3/IeMEHTOB (CONM YyrneKucnbie nTTpua un
peAKo3eMeslbHbIX 3/IEMEHTOB) XUMUUYECKU YNCTbIA, YUCTbIN

Monn6geH meTaninyecknii BbICOKOW YNCTOTbI

Bymara nHavkatopHas yHuBepcanbHas Ansa onpegenenuna pH 1- 10 n 7- 14
Onoso (Il)xnopug 2-BofHoe (010BO ABYX/TIOPUCTOE), YACTbIV NS aHann3a, YNCThli
HaTpuii metacunukat 9-BoAHbIA Ans Mukpopo6aBok (HaTpuit KpeMHeKuUcnblii
meTa) Mmapkn A n b

Xeneso (1) okenag ans cneueppmuToB NOBbLIWEHHOW YACTOTbI XUMUYECKN YNCTbIN
Xeneso kap6oHunbHoe OCHY 13-2. OCY 6-2

HwuTtpo3o-P-conb

Kanbuuii xnopug 06€3BOXEHHbIN (KanbUUil XNOPUCTbIA)

MeTunoBblii  KpacHbli, UWHAMKATOP (METUNpoT; (N-gMMeTunamMumHoasobeH30/-
2-kapboHoBas Kucnota), YNCTbI ANA aHanusa

MeTuneHoBblIi rony60i, NHAWKATOP, YACTLIN ANS aHanu3a

Kpuctannuyecknin  duonetoBbli  fN.N.N.N.N.N'-rekcamBTunnapapo3aHuiunH
XNOPUCTBIR) KBanumnkaumm YucTolii ons aHanusa

MeTunoBblit hnoneToBblt MHAMKATOP (METUABMONET) YNCTbIA ANS aHanunsa
Xeneso (Ill) a3oTHOKMCNoe 9-BoAHOE

Llepuit (IV) cynbgat 4-soaHblin (Lepuid (IV) cepHOKNUCAbIA) YNCTbI
OpTo-theHnNeHANAMUH CONAHOKNCbIN

CefneH AN 3N1E€KTPOHHOW MPOMbIWAEHHOCTN 0C060 YNCTbIN 16-3. 0CO60 YUCTbIN
15-2. oco60 uncTbliit 15-3

MeTnnn306yTUNKETOH

MblWbAK MeTannmyeckuii gns nonynpoBOAHUKOBbLIX COEANHEHUN 0COBO YNCThI
19-4, 0co60 4nCTbI 17-4. 0c060 UncThIli 10-4

* [leicTBYOT Ha TeppuTopumn Poccuiickoin depepaymu.
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MKC 73.060.99
M3meHeHne Ne 1 TOCT 32221— 2013 KoHueHTpaTbl MmeAHble. MeToabl aHanuM3a

MpunHATO MexrocysapcTBEHHbLIM COBETOM MO CTaHfapTu3auuu, MeTponorum u ceptudukaumm (npo-
Tokon Ne 51 ot 01.06.2017)

3aperncrtpuposaHo bopo no ctaHgaptam MIC Ne 13273

3a NPUHSATUE U3MEHEHUS MPOrosioCOBaNM HalMOHa/NbHble OpraHbl MO cTaHAapTu3auuun cnepyromnx
rocygapcts: AZ. AM. BY, KZ. KG. RU, TJ, UZ, [koabl anbda-2 no MK (MCO 3166) 004]

[aTy BBefieHns B feiCTBME HACTOSILLETO MU3BMEHEHMUS YCTAaHABNNBAIOT YKa3aHHble HaunoHa bHble
opraHbl No cTaHgapTusayunil

Mo BCceMy TeKCTy cTaHAapTa 3aMeHNTb C/I0BO: «KOHTPOJIbHbIN» Ha «XONOCTOW».

Pas3pen 2.

3aMeHUTb CCbIIKU:

FOCT 12.0.004— 90 Ha FOCT 12.0.004— 2015. FOCT 859— 2001 Ha FOCT 859— 2014. FOCT 4212—- 76
Ha FOCT 4212- 2016. FOCT 4517- 87 Ha OCT 4517— 2016, FOCT 10157— 79 Ha F'OCT 10157- 2016,
FOCT 1063—- 76 Ha TOCT 10163- 76.

«OCT 8.010-— 90 locyaapcTBeHHas cuctema obecneyeHUs eguHCTBA U3mepeHuii. MeTognkn BbINo-
HeHUs n3mepeHnii*» Ha «FOCT 8.010— 2013 NocyfapcTBeHHas cuctema obecnevyeHns eANHCTBA U3MEPEHUIA.
MeToauKN BbINOSIHEHUS U3MepeHnii. OCHOBHbIE MOMOXEHNA*»:

FOCT 1770- 74 pononHutb o603HavyeHnem: (MCO 1042—- 83. MICO 4788— 80);

ans TOCT 5839— 77 B HaMMeHOBaHWUM 3aMEHUTb C/I0BO: «LaBe1€BOKUC/bIN» Ha «LaBeneBo-KUC/bI»;

ons TOCT 4462— 78 B HAMMEHOBAHUM 3aMEHUTb C/IOBO: «CEPHOKUC/IbIN» Ha «CEPHO-KNUCAbIW»;

FOCT 8.315— 97 AONONHUTbL 3HAKOM CHOCKU: **, AONO/THUTb CHOCKOIA:

«*' B yacTu npunoxeHunii I n [ Ha Tepputopun Poccuiickoii ®epepauunmn geiicteyetr FOCT P 8.753— 2011 «locy-
fapcTBeHHas cucTema obecnevyeHns eauHcTBa nsmepeHuii. CTaHgapTHble o6pasLbl Mmatepuanos (BewecTs). OCHOBHbIE
NONOXEHUA»:

FOCT 18300— 87 f0ONOMHUTb 3HAKOM CHOCKW: *, LONOMIHUTb CHOCKOIA.

«* Ha Tepputopuun Poccuiickoit depepauumn geiicteyer FTOCT P 55878— 2013 «CnupT 3TUNOBbIA TEXHUYECKUIA TU-
[APONN3HBbIA PeKTU(UKOBAHHbIA. TEXHUYECKNE YCTOBUS»;

FOCT 19790— 74 gONOMIHUTL 3HAKOM CHOCKW: *5. 4ONO/IHUTb CHOCKOIA:

«*5Ha Tepputopuun Poccuiickoit ®epgepauunn geiicteyer FTOCT P 53949— 2010 «Cenutpa KanueBasi TexHnyeckas.
TexHnyeckne ycnosusa»:

FOCT 29329- 92 fONONMHUTbL 3HAKOM CHOCKK — *B;
L,0NOMIHUTL CHOCKOIA:

«,6 Ha Tepputopun Poccuiickoii ®epepauunn geiicteyetr TOCT P 53228— 2008 «Becbl HeaBTOMaTU4YeCcKoro fei-
cTBua. Yactb 1. MeTponornyeckne n TexHuyeckme tpebosanna. cnbiTaHna»;

[0NOIHUTL CCbI/IKAMMU:
«FOCT 5962— 2013 CnupT 3TUNOBbI PEKTU(UKOBAHHbIA U3 NULLEBOrO CbipbS. TEXHUYECKNE YCOBUSA
FOCT 27025— 86 PeakTuBbl. O6LWME yKA3aHMSA N0 NPOBELEHUNIO UCMbITAHU».

MyHKT 4.8 N310XNTb B HOBOW pefaKkuuu:

«4.8 flonyckaeTca NpUMeEHeHNe APYrMx CpefcTB U3MepeHUid yTBepPXAEHHbIX TUNOB, BCOMOraTesibHbIX
YCTPOWCTB U MaTepuanoB, TEXHNYECKME N METPOMOrNYeckne xapakTepucTuKn KOTOPbIX He yCTynawT npuse-
OEHHbIM B HacTosWem cTaHgapTe.

JlonyckaeTcs nUcnonb3oBaHne peakTUBOB, U3rOTOB/IEHHbLIX MO APYITMM HOPMAaTUBHbLIM AOKYMeHTaMm, npu
yCnoBun o6ecrneyeHns MMM MeTPOJIOrMYecknx XapakTepucTuK pesynbTaToB U3MepeHuit, NpUBEAEHHbIX B Ha-
cTosWeM cTaHgapTe».

1>[laTta BBeAeHuUA B AelicTBue Ha Tepputopun Poccuiickoih ®egepaunn — 2018— 05— 01.



(MpopgomkeHne N3meHeHnma Ne 1k FTOCT 32221— 2013)

MyHKT 6.3.1. MepBblii ab3al, Noc/ie NepeyncneHna «- BOPOHKW ANA PuAbTpoBaHMA nabopaTtopHbie Mo
FOCT 25336;» oN0AHUTL NepeyncneHmemM:*- kpbiwka apdgoposas no FOCT 9147»;

BTOpOii ab3ay nocne mnepeyvYncneHnss «- CNMUPT 3TUIOBbIA PEKTU(UKOBAHHbLI TEXHUYECKUin no
FOCT 18300;» A0MNOMHUTb NEPEYNCNTIEHUAMN:

«- CAMPT 3TUNOBbIV PEKTUMUKOBAHHBIA U3 NULLEBOrO Cbipbsa N0 FOCT 5962;

- HaTpuii pTopucTbii no FTOCT 4463».

MoanyHKT 6.3.4.2. MepBblii ab3al. 3ameHnUTb 3HadYeHne: «250 cm3» Ha «250 (400) cm3»;

ABeHaguatblli ab3al. 3ameHuTb 3HadeHne: «100 cm3» Ha «100 (250) cm3»;

TpMHaguaTbli 1 YeTblpHaALaTblli ab3albl U310XUTb B HOBOW peAakuuu:

«[lonyckaeTcsi pacTBOPATb MPOKaNeHHbI 0CafoK crefyowmm obpa3om: NepeHocsaT ocafoK U3 TUrs B
cTakaH (konby), B KOTOPOM NPOBOAWUIOCH pacTBOpeHue npobbl, B TUresb npuameatT oT 3 40 5 cM3 a30THOM
KUCNOTbl, pasdbaBneHHoi 1:1. HarpeBalT 40 pacTBOPeHWs CnefoB ocafjka. PacTBop M3 TUINA NepeHocAT B
TOT e cTakaH (Konby), 06MbIBast Tureflb He6ONbLWINM KOIMYECTBOM BOAbl. PacTsBop BbiNnapusawT 40 CUPONO-
o6pasHoro coctosHus. MpunusaloT 20 cM3 a30THOI KMCNoThl, pa3baBneHHoi 1:100, pacTBOPAT COMMN Npun
cnabom HarpeBaHWK U OXNaxpgatT.

MpokKaneHHbI 0cafgoK oKcuaa Meamn nNepeHocsaT B cTakaH (Konby) BMecTumocTbio 100 (250) cm3, B KOTO-
pOM MPOBOAMIOCHL pacTBOpPeHne Npobbl, cnefbl ocajka B TUr1e pacTBOPAIOT NPU HarpeBaHWW B HECKObKUX
Kannasx a3oTHOW KUCNOTbl, pacTBOP NepenuBalT B TOT Xe cTakaH (konby), npunmsatT oT 5 g0 6 cm3 cmecu
kncnot Ne 1 mnm No 2 u BbinapusaloT NOYTH focyxa (J0/1KHbI OCTaTbCA OfHa — fABe Kanau Kucnotbl). OctaTok
oxnaxaawT, 06MbIBalOT CTEHKN KONObI NN CTakaHa BOAOW U BbinapuBaloT pacTBOp A0 06UNLHOTO BblgeneHns
napoB CEepPHOI KUCNOTbI».

Moppasaen 7.1. Nocne cnoB «LUHKa B AnanasoHe» 3aMeHUTb 3HaueHne: «oT 3 %» Ha «oT 1.00 %».

Moapaspen 7.2. Tabnuua 3. Npada «nanazoH MaccoBOW 40NN LUHKa». 3aMeHUTb 3HavyeHusa: «OT 3.00
00 4,00 BkntoYy.» Ha «OT 1.00 go 4.00 BKAOY.»

MoanyHKT 9.3.4.2. lWecToii a63ay nocfe cC/A0B «MarHus M ajaloMWHUSI» OONOJIHUTbL CCbIIKAMU: «MO
10.6.2.3 n 11.3.4.5».

MopnyHkT 9.4.3.2. MepBblit ab3ay nocne cnoB «pactBopa b okcnga kpemHusa (1V)» 4ONONHUTL CIOBaMu:
«, 4yTo cooTBeTcTByeT 0: 0.02: 0.04; 0.08; 0,12; 0,16 mr okcmaa kpemHus (IV),»:

[0NONHUTL ab3auem:

«[lonyckaetcsa NOCTpOeHMe rpafyMpoBOYHOro rpaduka no crtaHfapTHbIM obpa3uaM MefHOro KOHLeH-
TpaTa c aTTecToBaHHbIM 3Ha4YeHMeM MaccoBOli AON OKCMAA KPEMHWA U MPOBEAEHHbIM Yepe3 X0 aHanu3a no
9.4.4. CofepxaHue okcuaa KpeMHus B rpajynpoBoYHOM pacTeope C. Mr. BbIYUCASAOT NO opmyne

/HoH,ntO00

° V,100 (13a)

rae f7co — mMacca HaBecCku ctaHgapTHoro obpasua, r;
A — aTTecToBaHHOe 3HayeHuWe MaccoBOW A0V OKCUAa KpeMHUsI B CTaHAAapTHOM ob6pasue. %;
VK — BMECTMMOCTb MEPHOI Konbbl, cM3;
— 06bem anunkKBOTbl pacTBoOpa, B3ATbIl 418 NPUrOTOBAEHUSA TPagyMPOBOYHOr0 pacTesopa, CM3;
100 — ko3adhduuMeHT NnepecyeTa MaccoBOl [0IN OKCUAa KPEMHUSA Ha Maccy KpeMHus, T;
1000 — kKo3a(huMUMEHT NepecyeTa rpaMmmMoB Ha MUIIUTPAMMbI».

MoanyHKT 9.4.4.3. BTopoii ab3al,. VIckNo4nTb CNOBO: «OTPUNbTPOBAHHOIO.

Moppaspen 10.3. MepBbili ab3al nocne nepevyncneHns «- ctakawol B-1— 100 TXC, B-1- 250 TXC,
B-1- 400 TXC no FOCT 25336;» A0ONOAHWUTbL NepeuucneHvem: «- biopeTkm 1- 1- 2— 25- 0.1, 1- 1- 2—
50-0.1 no FOCT 29251»,

BTOpoli ab3ay. MNepeuncneHune «-conb AnHatpueByi atuneHgmamumH-N, N. N', N-TeTpayKCcycHOI Kuc-
noTbl 2-BoAHYl0 (TpuaoH B. komnnekcoH ) no FTOCT 10652. pacTBOpbl MOASPHbIX KOHUeHTpauuii 0,025 n
0,05 monb/gm3.». 3aMeHuUTb 3HaueHue: «n 0.05 monb/gmM3» Ha «, 0,05 1 0,1 mMonb/AM3».

MyHkT 10.5.2. BTOpoli ab3al U310XUTb B pedakuunu:

«1 cM3 pacTBopa LMHKa MOMAPHON KOHUeHTpauum 0.025 (0,05) monb/gM3 cOOTBETCTBYET MPUMEPHO
0,001274 (0,002548) r okcuaa antoMUHUA.

MyHKT 10.5.3. 3aMeHunTb 3HaueHuns: «(0.05)» Ha «(0,05; 0.1)»; «(18.62)» Ha «(18,62: 37,34)».

MyHkT 10.5.7. HaumeHoBaHUe. VICKIOYNTb CNOBA, «MOJIAPHON KOHUeHTpayuun 0,025 monb/gm3»;

nepsblli ab3al,. 3aMeHUTb 3HaYeHna: «25» Ha «50»: «0,025» Ha «(0,025; 0,05)».

MopnyHkTbl 10.6.2.1 n 10.6.2.2. MepBblli ab3ay. 3aMeHUTb 3HA4YEHUA: «OT 1 40 2 r» Ha «OoT 0.5 40 2 r».



(MpogomkeHne N3meHeHnsa Ne 1k FOCT 32221—- 2013)

MyHKT 10.6.4. MepBblii ab3ay. 3aMeHnTb cnoBa: «O6bEM pacTBopa He J0/KeH npeBblwaTs oT 200 go
250 cm3» Ha «PacTBop nepenuBalT B MEPHY KON6y BMeCcTUMOCTbi0 200 cM3, f0NMBalOT BOAOW A0 METKM U
nepemewmnsalT. Ecnm Heo6xo4Mmo, pacTBop OTPUNLTPOBbLIBAIOT Yepes Cyxoil dunbTp cpefHen NAOTHOCTU B
CyXoii cTakaH BMecTuMocTbio 100 cM3, oT6packiBas nepsyt nopuuto unbTpara. OTémpatT 50 cm3 pacteopa
B CTakaH BMeCTUMOCTbIo 250 cm3»;

BTOpO ab63al. 3aMeHUTb 3HavyeHune: «0.05 monb/amM3» Ha «0,1 Monb/AM3»;

nocnefHunii absay. 3ameHnTb 3HaveHune: «0,025 monb/amM3» Ha «0.025 nnun

0.05 monb/gm3».

MyHKT 10.7.1. ®opmyny (16) 1 IKCNANKALUIO K HE U3N0XUTb B HOBOW peaakuuu;

CaZ0BV.100
mv2

roe CAI20;j — maccoBasi KOHLEeHTpayumsa pacTeopa LnHKa no oKcuay antomMuHns, ricm3;

«X (16)

V- o06bem pacTBopa LMHKa, N3pacXxo[0BaHHOro Ha TUTpoBaHWe TpuaoHa b. BbITeCHEHHOro To-
PUAOM 1 3KBMBANEHTHOrO OKCUAY antoMuHns, cm3;
Vy — o06bemM MepHOW Konbbl, cM3;
T — Macca HaBeCcKM MeJHOro KoHueHTpaTta, T,
V2 - o06bem anukBoTbl pacTeopa, cM3;
100 — koadphuuMeHT nepecyeTar.

Moppaspgen 13.3. BTopoli a63au. MNepeuncneHne «- HaTpua ruapokcup (HaTpus rugpookuch) no
FOCT 4328. pacTBOp MaccoBoi KoHueHTpauum 10 r/gm3». 3aMeHnTb 3HaveHmne: «10 r/gm3» Ha «100 r/am3»;

nepeyncneHme «- ackopbuHoBYyH KMcnoTy no [20]. pacTBOp MaccoBOli KOHLEeHTpauun 50 r/gm3» — WUCKIHYNTb.

MyHkT 13.5.3. MepBblit ab3al nocne cnos «pacteopa b» AoN0NHUTL cnoBamMu; «, 4To cooTBeTCcTBYeT 0,
0.01; 0.03; 0.06 1 0.09 mr monubaeHa».

MyHkT 13.6.5. TpeTunit ab3al — UCKNOUYUTH.

Moppasgen 14.3. MepBblii ab3al, nocsie NnepevyncneHns «- pH-MeTp co CTEKNAHHbIM 3/1eKTPOLOM» [0-
NONTHUTb NepeyvncieHnem:

«- aBTOMaTU4YeCKnii TMTpaTop ¢ (POTOMETPUYECKON UAN MOTEHLUMOMETPUYECKON MHAUKALNE KOHeYHOM
TOYKON TUTPOBAHMUA»;

nepeyncneHne «- crtakaHbol B-1--100 TC, B-1- 250 TXC no FOCT 25336» mnocse 0603HavyeHus
«B-1— 250 TXC» fononHuTb 0603HaveHneM; «, B(H)-1— 400»;

nepeuncneHve «- 6topetkn 1- 1- 2— 25— 0,1 no TOCT 25336» p[0ON0ONHUTL 0603HAYEeHUEM;
«.1- 1- 2— 50- 0,1»;

BTOpoOli ab3au. MepeuncneHne «- 0/10BO ABYyxJ0pucToe no [29]. pacTBOp» AOMNOMHUTHL C/IOBAMU: «Mac-
COBOIi KoHUeHTpauun 400 r/gm3»,

nepeyncneHne «- KNCNoTy cepHyt no NOCT 4204, pa3baBrieHHy 1:1». 3aMeHUTb 3HayeHne: «1:1» Ha
«1:1,1:9»;

nepeyncneHne «- Kanuin oByxpomosokucnblit no FTOCT 4220, nepekpucTanin3oBaHHbIN U BbICYLLIEHHbI
npu Temnepatype ot 150 °C go 160 °C. pacTBop MOMISIPHON KOHLEeHTpauumn akeusaneHTa 0,05 mons/am3». 3a-
MeHUTb 3HayeHune: «0.05 monb/amM3» Ha «0,025 1 0.05 mons/gm3;

nepeyncneHne «- conb gumartpuesyto aTuneHgnamuH-N. N. N'. N'-TeTpayKCyCHOW KMUCNOTbl 2-BOAHYIO
(TpunoH B) no TOCT 10652, pacTBOp MONSIPHON KoHueHTpauun 0.05 monb/gm3;». 3aMeHUTb 3HauveHue:
«0.05 monb/gm3» Ha «0.025 (0,05) monb/gm3»;

nepeuuncneHue «- 6ycepHslii pacTBop» AONOAHUTL COBaMu: «C ypoBHeM pH oT 5.6 4o 5,8»;

nocfie nepeyncieHns «- KUCnoTy propuctosogopogHyto no FOCT 10484» fONONHUTL NEPEYNCIEHUSAMN:

«- KucnoTty optodpocgopHyto no OCT 6552;

- CMecb CepHoii un dpocopHoii (opTodhocthopHoit) KucnoT: K 450 cM3 BOAbI OCTOPOXHO Npu nepeme-
lwmBaHum npunusatoT 150 cM3 cepHOI KMCNOTbI, CMEChb OXNaXAaloT, 3aTemM f06aBNAIT Npy NepemMeLllnBaHum
150 cm3 opTochocthopHOt KUCNOThl. PacTBop nocne oxnaxaeHnsa AonmeBalwT BOAOW A0 1 4M3;

- AndpeHnnamunH-4-cynboKMCNOThl HaTpueBas cofb (AedHUNaMUHCyNb@oHaT HaTpuUs), MHAUKATOpP Mo
TeXHUYeCKnM ycnosuam [45]. BOAHbI pacTBOP C MacCoBOW KoHueHTpauueii 0,2 r/gm3;

- pTyTh (II) X1OPUCTYI0 NO TEXHUYECKUM YyCNOBUAM [46]. pacTBOpP MaccoBOW KOHUeHTpauun 20 r/gm3».

MyHKT 14.5.3 gononHuTb ab3auem (nepeg nepebiM).

«[pu NpUroToBNeHUN pacteopa guxpomMarta Kanua (Kanma 4BYXPOMOBOKUC/IOr0) NPUMEHAIT Nepekpu-
CTaN/IN30BaHHY cOMb. PeakTuB KBaNMUKaunm «x.4.» Uan «4.4.a.» NepekpucTanin3oBbiBaT cefyouum

3
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o6pasom: 100 r ABYXPOMOBOKMUCAOrO Kanma pactBopstoT B 100 cM3 BoAbl, HarpeBas A0 KUNEeHWUs. DHepPruyHo
nepemMeluBas, pacTBOp Bbl/IMBAIOT TOHKON cTpyeli B hapopoByl0 YallKy A8 NONyYeHUs MenKux Kpuctan-
nos. OxnaxajarmT X0N0AHON BOAOW, YallKy ¢ pacTBOPOM U BbiNaBLiMe KpucTannbl 0OTOUAbTPOBbLIBAKOT C OTCaA-
CblBAHWEM Ha BOPOHKE C MOPUCTOl NAacTUHKOW, cywaT 2 — 3 4 npu Temnepatype oT 100 *C go 105 ®C, pac-
TUpaKT B NOPOLIOK 1 OKOHYaTe IbHO BbiCylInBalT npu Temnepatype ot 180 °C go 200 °C B TeyeHune 10— 12 y.
PeakTns kBanudukaummn «4.4.a.» nepekpuctanin3osbiBaloT 2 pasa»;

nepsbllii ab3ay. 3ameHnTb 3HauveHus: «0.05 monb/gmM3» Ha «0,25 (0.05) mMonb/gM3». «2.4516 r» Ha
«1.2258 (2.4516) r»;

[0NoNHUTL ab3auamu:

«MaccoBas KOHLEeHTpauusa pacteopa AByXPOMOBOKNCOr0 Kannusa MONAPHON KOHLEHTPaLUn aKBMBaneH-
Ta 0.025 monb/gMm3. BbipaXeHHas B rpaMmax xenesa Ha cm3, pasHa 0.001396 r/ cm3.

CpoK xpaHeHua pactBopa OAuH rog,.

JlonyckaeTcs roToBMTb PacTBOp AMXpomara Kanausa U3 HencpekpucTanin3oBaHHoOW conu keanudukauymm
«X.4.» UAN «Y.4.a.» C Noc/eyloWmnM yCTaHOB/IEHMEM MacCOBOI KOHLEHTpauuy pactsopa no oKcuay xxenesa
A cTaHAapTHbIM obpasuam MefHOro KoHLeHTpaTa, aTTeCTOBaHHbIM Ha MacCoBYIO A0/t0.

CTaHpapTHble 06pa3ubl NPOBOAAT Yepe3 xo4 aHanunsa 14.6.

[ns aToro HaBecKy conu maccoi 1.23 (2.45) r pacteopsitoT B 1000 cm3 BOAbI».

MyHkT 14.5.8. HanmeHoBaHWe U3N0XNTb B HOBOI peAakumu:

«14.5.8 YcTaHOBKA MacCOBOI KOHUEHTpaLuumn TutpaHTa»;

[ONONHUTL nognyHkTamn — 14.5.8.4 n 14.5.8.5:

«14.5.8.4 HaBecky okcuga xenesa pactsopatot no 14.5.8.1. ganee npogosnkaloT aHanns no 14.6.3.

14.5.8.5 MaccoByl KOHLEHTpaLul pacTBopa Kanua ABYXPOMOBOKMUCNOro C. BbipaXeHHY B rpammax
xenesa Ha 1 cM3, BbIYMCNAT No hopmynam:

70.6994

C=— \F~ (32a)

roe T — Macca HaBeCKM okcupa xkenesa, T;
0.6994 — «koadhhuuMeHT NnepecyeTa okCuaa xxenesa Ha xeneso;
V — o06bem pacTtBopa Kanusa ABYyXpPOMOBOKMNCNOr0, M3pacxof0BaHHbIi Ha TUTPOBaHWe pacTBopa okcuaa
xenesa, cm3;

A

- AT (326)
v100'
roe A — aTTecToBaHHOE cofiepXXaHue enesa B cTaHfapTHOM o6pasue, %;
T ca— Macca HaBeCKu cTaH4apTHOro o6pasua MeaHoro KoHueHTpara, T;
V — o06bem pacTsBopa ABYXPOMOBOKWC/OTO Kanus, M3pacxofoBaHHbIli Ha TUTpOBaHWe pacTBopa CTaH-
papTHoro obpasua, cm3;
100 — koadhhMUMEHT NepecyeTa MacCcoBOM A0 XKefesa Ha ».

MyHKT 14.6.2. YeTBepThlil ab3al. 3amMeHnTb CNoBO: «PUNbTP» Ha «ECAN HepacTBOPUMbI OCTATOK UMe-
eT TEMHbIN UBeT, To hunbTp»;

wecToii ab3al, 4ONONHUTL cnoBaMu: «OcaxaeHne rmapokcnaos xenesa (llI) NOBTOPAIOT, Kak onucaHo
BblLLE».

Moppaspen 14.6 pononHUTb NyHKTamm — 14.6.3a n 14.6.36 (nepep nyHktom 14.6.3):

«14.6.3a OnpegeneHne KOHEYHO TOUKN TUTPOBAHUSA C ACHUHUNAMUHCYNb(OHATOM HaTpuUs

K aHanusupyemomy pacTtsopy, nonyyeHHomy no 14.6.2, npunusatT oT 80 go 100 cm3 ropsiyeil Boabl,
nepemMeLlMBaloT, HarpesalwT A0 TemnepaTtypbl oT 80 °C go 90 °C. B ropsiuunii pactsop npuavBatT 1cm3 dTo-
pUCTOro aMMOHWSA, pacTBOP MapraHLUeBOKWUC/IOTO0 Kainsa [0 YCTOWYMBOW XEeNTON OKpacku, 3aTeM OCTOPOXHO
no Kanasam NpuavMBaloT NpU NepeMellnBaHumn pacTBop ABYX/10PUCTOro 0/10Ba 0 obeclBeynBaHns pacteopa n
1- 2 kannu B n36bITOK. PacTBop oxnaxaawT, 06MbIBalOT CTEHKN KONGbI BOAOW, NnpunnsatoT oT 3 4o 5 cm3 pac-
TBOpPa X/I0PHOI PTYTU U CHOBa nepeMelunBaloT. [aloT OTCTOSATLCA B Te4eHre 5 MyUH 0 06pa3oBaHus He6O/b-
woro 6en0ro ocagka X/J0pucToii pTytu. Ecnm ocafok He o6pasyeTcsa nam ero o6pasyetcs C/IUWKOM MHOTO 1
€C/IN OH OKpalleH B TEMHbIN LBeT MeTanIn4yeckon pTyTblo, TO aHann3 cnefyeT NOBTOPUTb.

3atem pacTBop pa36aBnsatT Bogoi 4o 250 — 300 cm3, npunusatoT 30 cM3 cMecK cCepHoii 1 pocopHOiA
kucnot, 10 cm3 pacTteopa fgeduHunaMuHcynboHaTa HaTpua U TUTPYIOT PacTBOPOM [ABYXPOMOBOKMNC/IOIO Ka-
nus A0 nepexofa 3e/IeHo oKpacku pacTBopa B TEMHO-(MOMETOBYIO.
4



(MpogomkeHne N3meHeHnsa Ne 1k FOCT 32221—- 2013)

MpumeyaHuns

1 [lonyckaeTcs NOTEHLMOMETPUYECKUIA CNOCO6 OnpefesieHns KOHEUHOM TOUYKM TUTPOBaHWs (6e3 WUCroNb30BaHKs
MHAMKaTopa feMHUNamMMHCybdhoHara HaTpus) Ha NOTEHLIMOMETPUYECKO yCTaHOBKE C Mapoii 3/1eKTPoAoB: naaTnHa-Ha-
CbILLEHHbI KaUslOMesbHbIN, NnaTuHa-xnopcepebpsiHbIi 40 cKavka noTeHumana.

2 [lonyckaeTcsl UCNO/b30BaHVe aBTOMAaTUHECKNX TUrpaTopoB C hOTOMETPUYECKON U (Mn) MOTEHLMOMETPUYECKO
MHAMKauMeli KOHEUHON TOUKN TUTPOBaHUS.

14.6.36 NMopAfOK BbIMOMTHEHNA XOMOCTOrO ONbiTa

[Ana BHECEHMA NONpaBKy Ha Maccy Xenesa B peakTuax Yepes BCe CTaAMM aHanmsa NpoBOASAT X0N10CTOW
ONbIT, UCNOJIb3YA Takue Xe KoimyecTsa BCeX peakTMBOB, pe3y/ibTaTbl BblUMTaOT U3 pe3ybTaTtos onpejeneHus
MaccoBOl f0NN Xene3an».

MoanyHkT 18.3.4.3 pononHnTh ab3auem:

«KncnoTHoe pasnoxeHue gonyckaeTcs NPoBOAUTL Creayowmm 06pa3omM: HaBeCcKy MejHOro KOHLUeHTpa-
Ta mMaccoii ot 0.2 go 0,5 r nomewaT B cTakaH (konby) BMecTuMocTbio 250 cM3, npubasnsoT 3 r 6poMUCTOro
Kanusa, npunvealT 15 cmM3 cMecK KUCNOT, HaKpbIBalOT cTakaH (Konby) 4acoBbIM CTEK/IOM W OCTaBNAwT 6e3
HarpesaHusa B TeyeHune oT 15 g0 20 muH. Mocne npekpalweHns 6ypHOM peakuuu pacTBop HarpesalT 1 ynapu-
BaloT. VI ganee npofosnKalT aHan3 Kak ykasaHo B 18.3.4.2».

Moppasgen 20.1. 3aMeHnTb cnoBa: «(NpM MaccoBoi Aone 30no0Ta oT 1 r/T u Bbiwe M cepebpa cBbilwe
10 r/T)» Ha «(nNpn maccoBoii gone 3onota ot 0.5 r/T 1 Bbiwe u cepebpa cebiwe 10 r/T)»; «(Npyu maccoBoii gone
30/10T7a OoT 1 1/T 1 BbiWwe)» Ha «(Npu MaccoBoii gosne 30n0T1a oT 0.1 r/T U BbIWwe)».

MyHKT 20.3.1. BTOpoii ab3ay. MNMepBoe nepeyncneHne 4ONONHUTL NPUMeEYaHneMm:

«MpumeyaHune — J[lonyckaeTcs M3rOTOB/IEHWE Kaneneii A4pyroro cocTasa, 06ecneumBatoLLyx NpoBeaeHNe -
MepeHuii C YCTAaHOB/IEHHOW MOrPELLHOCTbIO:

nepeyncneHune «- KUcnoty cepHyto no FOCT 4204 n pasbaBneHHy 1:1». 3aMeHUTb 3HauveHue: «1:1»
Ha «1:1 n 1:7».

MyHKT 20.3.2. BTOpoi1 a63ay,. 3ameHnTb 3HayYeHne: «40 950 X » Ha «fo 980 X ».

MoanyHKT 20.3.4.2. MNAaTbIi ab3al. 3aMeHNTb 3HaYeHuns: «npu Temnepatype 100 X » Ha «npu Temne-
patype o1 100 °C go 200 X »; «npu Temnepatype 450 'C» Ha «npu Temnepatype ot 450 X po 550 X »; «npu
Temnepatype oT 1000 °C go 1100 °C» Ha «npu TemnepaType oT 900 °C go 1050 °C»;

NCKIOYNTb CN0Ba: «. MPUCOEANHAT PUNLTP C OCTATKOM U»;

wecToi ab3al. 3ameHnTb 3HauveHune: «a0 950 X » Ha «a0 980 ®C».

MoanyHKT 20.3.4.3. MepBblii a63al. 3aMeEHUTb CnoBa: «pacTBopa a30THON KWUCNOTbl, pa3baBfieHHOl
1:4» Ha «pacTBOpa Ten/oi a3oTHOW KUCNOTbl, padbaBneHHoi 1:4 (1:7)»; «pacTBOpa a30THOW KUCNOTbI, pas-
6aBneHHOoi 1:1» Ha «pacTBOpa Tenol a3oTHOW KMCNOTbl, pa3dbaBneHHoi 1:1»; «npu Temnepatype oT 500 X
00 600 X » Ha «npu Temnepatype oT 450 X g0 550 X».

MoanyHKT 20.3.4.6. Tabnuuy 34 N3N0XUTb B HOBOI peaakuuu:

«Tabnuua 34

CocTaB WKXTbl NpYU MaccoBoii fone mean. %, o

HanmveHoBaHve

KOMIMOHEHTa 10 15 20 25 30 35 40 Bonee 40
Hasecka KoHUeHTpaTa 25 25 20 20 20 15 15 10
['net okncb cBMHLA 40 40 40 160 185 185 185 100
Coga 80 80 80 50 25 25 25 30
MpokaneHHas bypa 30 30 30 20 10 10 10 20
Crekno - - 4 10 15 15 15 5
>KenesHas npoBonoka 2 um. 2 um. 2 wm. - - — - -
Yronb - - 2r — — — _ —

MpumeyaHune — [onyckaeTca yTOUHATL MAccy HaBecku U COCTaB LUMXTbl MO pacyeTam npeasaputenb-

HOVi N/1aBKM C y4eTOM MosyyeHus Bepkbnes maccoii ot 30 o 35 1.

nocnegHuii abzauy. 3ameHnTb cnosa: «oT 950 X go 1050 X B TeueHue ot 30 0 45 MUH» Ha «OT 950 X
[0 1150 X He meHee 30 MWUH A0 NOJTyYEHUSA CNOKOINHOM NOBEPXHOCTMW NiaBax.

MyHKT 20.7.10. 3aMeHUTb C/I0BO: «[BYX» Ha «Tpex».

Moapasnen 27.3 Meps.blii ab3al Nnocne nepevyncneHuns. «- neyvb 3NeKTPUUYECKY0 C 3aKpbiTbiM Harpesa-
Te/IbHbIM 3/IEMEHTOM;» AOMONIHUTb NePEeYNCNEeHNAMN:
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«- BeCbl NabopaTopHble crneymanbHOro knacca ToyHocty no N'OCT 24104 ¢ aguckpeTHocTbio 0,0001 T;

- cucTemMy Ansa pasnoxeHusa npo6 Tuna HotBlock nnn aHanornyxyio;

- WKad cywunnbHbIn, ob6ecneynBalowmini TemnepaTypy Harpesa He 6onee 105 °C;

- cTakaHbl B-1- 100 TC no F'OCT 25336»;

BTOpPOI ab3al nocne nepeyncneHns <- aproH raszoobpasHelit no FOCT 10157;» AONONHUTL Nepeyuncne-
HUAMY;

«- KNCNoTy dhTtopnctosogopoaHyto no FOCT 10484;

- cTaHJapTHble o6pasubl cocTaBa pacTBOpa MOHOB; CypbMbl, CBMHLA, HUKENS W KagMWs C MaccoBOW
KOHueHTpauuen 1 mr/icm3 n (unn) 0.1 mMr/cm3, ¢ OTHOCUTENbHON MOrPeWHOCTbI0 aTTECTOBAHHOIO 3HaYeHUs
(P = 0.95) He 6onee 1 %»;

- KNCNOTY BOPHYI0 MO TEXHUYECKUM YCoBUSAM (47). pacTBOp MaccoBoil KoHueHTpaLuumn 40 r/cm3».

Moppasgen 27.5 oononHUTbL NyHKTOM 27.5.6a (nocne nyHkra 27.5.6):

«27.5.6a MNpurotoBaeHne pacTBOpPOB M3 cTaHA4apTHbIX 06pa3L,0B cOCTaBa pacTBopa MOHOB: Cypb*
Mbl, CBUHLA, HAKENA N KagMNA C MaccoBOW KoHUeHTpauwueld 1 mr/cm3

Mpw NpUroToBneHNN pacTBOPOB MOHOB CypPbMbl, CBMHLA, HUKENS U KagMWUSa C MacCcoBOl KOHLeHTpauuei
0.1 mr/cm3 B MepHble Konbbl BMecTuMocTbio 100 (50) cm3 kaxgas nomewatot no 10 (5) cm3 pacTBOpOB MOHOB
CypbMbl, CBUHLA, HAKENS U KaAMUA MaccoBol KoHueHTpauunein 1.0 mr/cm3. lonvBaloT 4O METKN CONSAHON KnC-
noToii. paszbasneHHol 1:6. 1 nepemelLnBatoT.

MpumeyaHune — [onyckaercs NPUroToBneHne 06beAMHEHHOro pacTBopa b. Ansa yero B MepHyto Konby BMecTu-
MocTbto 100 cM3 nomeLuaroT a/ikBoTbl N0 10 cM3 pacTBOPOB A MOHOB CYPbMbl, CBUHLIA, HUKENS U Kagmust. Mocne Kaxaoh
a/IMKBOTbI PACTBOP NepemMeLLnBatoT. 3aTem J0MBAtOT 40 METKM CONSHOM KACNOTOW, pa3basneHHol 1:6. 1 nepemMeLuvBatoT.

O6beANHEHHBI pacTBOp B cogepXuT no 0.1 Mr Kaxaoro afiemeHTa B 1 cm3».

MyHKT 27.5.7 n310XUTb B HOBOW pefakunm:

«27.5.7 NMocTpoeHne rpagympoBoYHOro rpacumka

AN NocTpoeHnsa rpagynpoBOYHbIX rpadMKoB roTOBAT CEPUIO TPafynpPOBOYHbIX PACTBOPOB B 3aBUCUMO-
CTN 0T cnocoba pas3noXKeHns HaBeCkun Npobbl.

27.5.7.1 T'pagynpoBOYHbIE pacTBOPbLI NPU pa3ioXXeHnn Npob B cTakaHax

B MepHble K0N6bl BMeCTUMOCTbI0O 100 cm3 Kaxaas nocsefoBaTe/ibHO NOMeLWalT aMKBoTbl PacTBOPOB
MOHOB MbilWbAKa, CypbMbl, CBUHLA, HUKENA U KagMua uam nx obbefnHeHHble pacTBOpbl COrnacHo tabnuue 51.
npunuealoT 10 cM3 conaHol KUCNOThl, pa3basneHHon 1:1, nonnsatoT BOAOW A0 METKM U NepemeLLmBatoT.

27.5.7.2 TpagyvpoBOYHbIe pacTBOpbl Npu pasnoxeHun npob B cucteme HotBlock

B psfg nonnaTuneHoBbiX WM hTOPonIacToBbix NPobupok npunmeaoT ot 0.5 4o 1 cmM3 BOAbI U KACMOThI
B COOTBETCTBUM C 27.6.2.2. NpOBOAAT NEPBYI CTaAulo HarpeBaHus, npunmatT 10 cm3 pacTBopa 60pHOW
KWUC/IOTbI, NPOBOAAT BTOPYIO CTaANI0 HarpesaHusa. PacTBopbl U3 Npobupok nepennsalT B pAf MEpPHbIX KON6
BMecTUMOCTbio 100 cm3. 3aTeM B 3TV KO/IGbl NPUANBAIOT aIMKBOTbl PACTBOPOB KOMMOHEHTOB B COOTBETCTBUM
c Tabnuuein 51. ponusaloT BOAON A0 METKM U NepeMeLllnsatoT.

Ta6nuya 51

Onpepensembii rMopsiAKoBbIii HOMEP O6bem amKBOTLI pacTeopa b. cmj Maccosasi KoHLEeHTpaLyA
31IeMeHT rpagyvpoBoYHOro pacTeopa (C™m0 - 0.1 mr/emd) a/lemMeHTa B pacTBope, MKI/cM3
1 0.5 0.5
MbILWbAK. 2 1.0 10
cypbMa.
camriell, 3 25 25
HUKeNb, Kagmuii 4 5.0 50
5 10.0 10,0

MpumevaHunsna

1 laHHble CBeAeHNS HOCAT peKoMeHAaTe bHbIl XapakTep U MOryT 6bITb M3MEHEHb! B 3aBUCMMOCTY OT YyBCTBU-
TENbHOCTN 3MVICCUOHHOTO CMEeKTPOMETpa C MHAYKTUBHO CBA3AHHOI NMi1a3Moii, 0AHOPOAHOCTY aHa/IM31pyemMoro mMare-
prana u T. 4.

2 [onyckaeTca BblpakaTb KOHLEHTPALIMIO B rpafyMpoBOYHbIX PACTBOPax B MACCOBbIX [0/1AX HA ONpPeAe/IEHHY0
HaBeCKy 1 pa3BefieHue.
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27.5.7.3 TlocTpoeHune rpagynpoBOYHbIX rpadMKoB

a) BknwoyvaloT, HacTpamBalT CNEKTPOMETP ¥ yNpaBAALWYl0 NporpaMMy ¥ BbINMOSHAKT npoueaypy us-
MepeHNss BEIMYNHbI aHaUTUYECKOro CUrHana B COOTBETCTBUM C MHCTPYKLUMEN No akcnayataunn. MowHoOCTb
naasmbl, pacxof aproHa, BbICOTY PerucTpupyemoil 30Hbl Naasmbl U gpyrne napameTpbl ycTaHaB/IMBaKOT Tak,
4TOG6bI 4OCTUTHYTb ONTUMAa/bHbIX 3HAYEHWUI NO YYBCTBUTE/IbHOCTN U TOYHOCTU ONpeAeneHns 3/1eMEHTOB.

6) BbINONHAIT HE MeHee ABYX U3MEPEHUN aHaNIUTUYEeCKUX CUTHANO0B 3/1EMEHTOB B KaXKA0OM rpajyupo-
BOYHOM pacTtsope. [115 NOCTPOeHUA rpafyupoBoyHOro rpadmka 6epyT cpegHeapuMeTUYeckoe 3HayeHue.

PekomeHAyeMble ANWHBI BOSH ANA U3MEPEHUA 3MUCCUN YKa3aHbl B Tabnuue 52.

Ta6nunuya 52

Onpejensiemblil KOMIMOHEHT PeKOMEHZyEMbIE f/IMHbI BOMH HM
CauHel, 216.999 168.215
Kagmwii 214.438 228.802
Hukens 305.080 231.604
MbiLLbAK 189.042 193.759
CypbMa 206.833 217.581

MpumevyaHne — [onyckaeTcs NpYMeHeHUe APYTvX ANWH BOMH NPY YCNOBWUU 06ecrneveHuns TpeGyemMblx Me-
TPOMOMMYECKNX XapaKTEPUCTVK.

B) MocTpoeHne rpagynpoBOYHbIX TpadnkoB, 06paboTKy 1 XpaHeHWe pe3ynbTaToB rpasyMpoBKM NPOBO-
OAT € MCNONb30BaHNEM CTaHAapTHOro NPorpaMmMHOro obecneyeHns, BXOAALLEro B KOMNAEKT CNeKTpoMeTpa.

r) PaccunTbiBaloT rpagyupoBoyHble rpadpukm namepsemMbiX KOMMNOHEHTOB C MOMOLLLIO MPOrpaMmHoOro
obecneyeHusa B KoopauHaTax: «CcpefHee 3Ha4YeHWe MHTEHCUBHOCTM U3NYYEeHUs — KOHLeHTpauusa onpenens-
emMoro anemeHTa (MKr/cm3 nnum %)». MNMonyyeHHble rpajynpoBOYHbIe XapakTeEPUCTUKN NS KaxX[0ro nusmepse-
MOTO 3/1eMeHTa COXPaHSAT B NamMATV ynpaBAsiolweidi NnporpaMmbl M UCMOMAb3YIOT NpKU pacyeTe KOHLeHTpauui
3/1EMEHTOB B aHaNM3npyeMbix Npodax».

Moppa3sgen 27.6 N310XWUTb B HOBOW peaakuuu:

«27.6 BbinoNHeHNe namepeHni

27.6.1 O6wue TpeboBaHNs K MeTOAAM aHann3a n TpeboBaHUA 6€30MacHOCTM NPU BbINO/HEHUW aHann-
30B — B COOTBETCTBMM C pa3genamu 4 n 5.

27.6.2 Pa3noxeHne HaBeCKn Me[HOro KOHLeHTpara

PekomeHayeMble macca HaBeckn 1 06bem pa3baBneHns ykasaHbl B Tabnuue 53.

Ta6nuya 53

Maccosas AOT Macca O6bem pasbasneHns, cM3  O6bEM anvkBOThbl, CM2  O6beM pasbasneHns cm3
KomnoHeHTa. % HaBecku, T
O7 0.01 go 0.2 Bxntou. 0.5 100 Be3 pa3basneHns -
Cs.0.02» 0.5 » 0.2 100 Bes pa3basneHus -
» 0.05» 10 * 0.1 100 Bes pa36aBneHus -
» 0.2 »5.0 » 0.1 100 10.0 50

MpumevaHnsa

1 [laHHble cBeeHVs1 HOCAT peKOMeHAaTe/IbHbI XapakTep U MOryT 6biTb U3MEHEHbI B 3aBUCMMOCTH OT YyBCTBU-
TeNbHOCTW Npubopa, 0AHOPOAHOCTN aHAIM3NPYEMOro MaTeprana u T.4.

2 Macca HaBeCku aHa/I3VpyemMoro MaTtepriaia onpefensieTcs KoHUeHTpaLmeli KOMMNOHeHTa C HaMeHbLUei mac-
COBOWi fonei.

27.6.2.1 Pa3noxeHune B cTakaHax
HaBecky MeAHOro KoHueHTpata maccoii ot 0.1 go 0.5 r (Ta6nmuya 53) noMew,aT B cTakaH Uan KoOHU4Ye-
CKyt0 konby BMecTumocTblo 250 cm3, cmauusatoT ot 0.5 go 1 cm3 BoAbl, NnpuansatoT oT 10 go 15 cm3 a30THOW
7
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Kucnotbl, 3aTeM oT 10 o 15 cm3 CONSIHON KUCMOTbI, BbIAEPXMBAIOT «Ha X0N04y» A0 NpekpalieHns 6ypHoii
peakumun. NMocne npekpalieHns 6ypHO peakumm ctakaH (Konby) CTaBAT Ha NAWUTY, HarpeBatT A0 PacTBOPeHUs
HaBecku. 3aTeM BblinapuBalT pacTBOp NP YMEPEHHOM HarpeBaHuu A0 BAaXHbIX coneil. MpunusaloT 5 cM3
CONAAHOW KUCNOTbl M BHOBb BbiMapuBalT pacTBOp 40 B/aXHbIX coneil. CTakaH oxnaxgatT, npuamveaoT 10 cm3
CONAHOW KncnoTel, pazbaeneHHoin 1:1. ot 10 go 15 cm3 BOAbI U HarpeBalT J0 PacTBOPEHUs COoNeil.

MonyyeHHblli pacTBOp NepeBOASIT B MEPHYK KONGy BMecTMMOCTbio 100 cm3, oxnaxgaloT, fovMBaloT
BOZOI A0 06beMa M nepemeLLnBaloT.

MpumeyaHne — Tpu HEOBXOAMMOCTY PacTBOpP (PUNLTPYIOT B CYXOM CTakaH, oTopachiBas nepsble nopLuu
unbTparta.

27.6.2.2 Pa3noxeHue B cucteme HotBlock

B nonnaTtuneHoByto nam TedIOHOBYI0 NPo6UPKY cuctembl HotBlock momewaloT HaBecky Npobbl Maccoii
ot 0.1 o 0,5 r (tabnuua 53). CmaunsatoT oT 0.5 o 1 cm3BOAbI, NPUNNBAIOT KACNOTbI. 2 CM3a30THOW KMCNOTbI.
8 cM3 conaHol Kucnotbl 1 1 cM3 TOPUCTOBOAOPOLHOW KUCNOTLI. BbigepXnsatwT «Ha X0noay» A0 npekpatie-
HWUA GYpPHOI peakuun.

3aTteM 3aKpblBaloT KPbILKON U BbIMOMHAIOT NEPBYI0 CTAAUI0 Pa3/IOXEHWUS: ycTaHaBNMBaT NPobUpKy B
aueliky HotBlock. 3agatT Temnepatypy 95 °C un BbigepXunBatT Npu aToil TemnepaTtype oT 45 o 60 MuH go
pacTBOPEHUSA HABECKM.

Mo oKoOHYaHMM NepBoOi cTagMM NPOBUPKY C PACTBOPOM BbIHMMAKT U3 AYEWKN CUCTEMbI Pa3/IoXKeHUsA 1
oxflaxawT 40 KOMHATHON TemnepaTypbl. CHUMAIOT KpbIWKY U npuameaoT 10 cm3 pactBopa 60pPHON KUCAOTbI.
Mpo6upKy HakpbIBAIOT KPbILWKO/ 1 BblgepXusaloT pacTBop B siveiike HotBlock ot 20 go 30 mMuH. 3aTem npo-
6UpPKY BbIHUMAIOT U3 AYElKW, OXNaX4alT 40 KOMHATHON TemnepaTypbl, npuausatT oT 15 4o 20 cm3 BoAbl 1
nepesoAsAT B MEPHY Konby BMmecTuMocTbio 100 cm3, fonnBalT BOAON A0 METKM U NepemMellnBatoT.

MpumevyaHne — T[pu HEOGXOAMMOCTY PAcTBOP (PUNLTPYIOT B CyXOl CTakaH, oTOpachbiBasi nepsble NopLuvu
dmnbTpaTa.

27.6.3 [nA BHeceHMs NonpaBKM Ha MacCOBYIO [0/110 MbllibsiKa, CypbMbl, CBUHLA, HUKENS W KagMusa B
peakTuBax yepes BCe CTaAuN aHann3a NPoBOASAT XO0CTON OMbIT.

27.6.4 NamepeHune BbINOMHAKT B COOTBETCTBUM € 27.5.7.3 (a.6)

BbINONHAIT HE MeHee [BYX U3MepeHuli aHaniMTUYeCKUX CUTHAN0B 3/IEMEHTOB B KaXK40M aHanusupye-
MOM pacTsope. [nsa pacueTa 6epyT cpegHeapudMeTMyeckoe 3HaYeHne aHanMTUYeCcKoro curHana.

PekomeHayeMble AVHbI BOMH AN U3MEPEHNS aIMUCCUM yKa3aHbl B Tabnuue 52».

Moppaspen 27.7 AONONHUTbL NyHKTamMun — 27.7.4 n 27.7.5:

«27.7.4 O6paboTKy M XpaHeHuWe pe3ynbTaTOB U3MepeHWUii MaccoBOi KOHLEeHTpauuu onpegensiemoro
afemMeHTa B Npobe MefHOro KOHLeHTpaTa NpoBOAAT C UCMO/Ib30BaHMEM MPOrpamMMHOro obecneyeHusi, Bxo-
Asllero B KOMMEKT cnekTpoMeTtpa. PesynbTaTbl U3MepeHWit MaccoBoi A0NN onpefensieMblX 3/IEMEHTOB C
y4eTOM Macchbl HaBECKU U pa3BefieHnsa coxpaHawTca B paboyeit nporpamme VCI-cnekTpomeTpa. BbIBOAATCA
Ha aKpaH MOHUTOpPA, MOryT 6bITb pacnevyaraHbl Ha 6GyMaXHbIi HOCUTESb MU COXPaHeHbl B A4pyrom chaiine.

27.7.5 Ecnu pe3ynbTaT n3amepeHuii aHanM3npyeMoro pacteopa BblgaeTcs nporpaMmMHbiM obecneyveHu-
eM B BMAEe MaccOBOI KOHLEeHTpaLum onpefensieMoro afeMeHTa (MKr/cM3), TO MaccoByo 40110 onpegensemo-
ro afemeHTa B npobe. X. %. BbIYNCASAIOT, KakK yKa3zaHo B 27.7.1».

onemMeHT «bubnuorpadua». Mo3unymna (3]. 3ameHnTb ccbinky: PMI 76— 2004 Ha PMT 76— 2014;

nosunyun [3]. [7] v [14] N3N0XNTb B HOBOW pegakumu:

«[3] TOCT P UCO 7870-2— 2015'*  Crartuctuyeckne MeToabl. KOHTpOsibHble KapTbl. HacTb 2. KOHTpO/bHbIE KapTbl

LyxapTta
[71 PepepanbHbiii 3akoH OT 22 uona 2008 r. Ne 123-®3 «TexHWYECKUid periaMeHT O TpeboBaHUAX MOXapHOi
6e3onacHocTn”
[14] Csog npasun CHwuMM 2.09.04— 87 AOMUHMCTPATVBHbIE 1 ObITOBbLIE 34aHNKS.
CI44.13330.2011* AKTyanmanpoBaHHaa peaakLms»:

L0NONMHUTL no3uuuamu [45], [46]. [47]:

«[45] TexHuuyeckue ycnosms Hatpusa N-ceHuncynbhaHmnar. HAMKaTop, YACTbI ANS aHam3a
TY 6-09-07-1637— 87
[46] TexHuueckve ycnosus P1yTb () XNnopucTas

TY 2624-001-48438881— 98
C n3meHeHviem Ne 1
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[47] TexHnueckue ycnosus Kucnota 6opHasi. Ocob60oii UNCTOTbI»;
TY KOMIM 3-091— 09
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