SENEPANBHOE ArEHTCTBO

No TEXHUWYECKOMY PEIrYNiIMPOBAHUIO U METPOJIOIMA

HAUMOHANBbHDIN
CTAHOAPT roctp
POCCUNCKOW 54288—
GEOEPALMUMU 2010

yYrmesoaorodbl HE®TAHbIE CBETIIbIE
XUOKUE

KonuuyecTBeHHOe onpeaeneHue cnenoB cepbl METOAOM
OKMCNUTENbHON MUKPOKYJIOHOMETPUMN

U3paHue ocpuumanbHoe

MockBa
CraHpaptuHcpopm
2012



FOCT P 54288—2010

Mpeaucnosune
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oT 27 pekabps 2002 r. Ne 184-®3 «O TexHU4YeckoM perynmpoBaHnny», a npasuna NnpuMeHeHns HauMoHannbHbIX
ctangaptoB Poccuiickon ®epepaunm — FOCT P 1.0—2004 «CrangapTtusaums B Poccuiickon deaepaumn.
OCHOBHbIEe NONOXEHUA»
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3 YTBEPXOEH W BBEOEH B OENCTBME [MMpukasom GeaepanbHOro areHTcTsa No TeXHNHECKOMy
perynupoBaHuio n metponoruun ot 27 aekabps 2010 r. Ne 1129-ct

4 Hactosilwmi ctangapt ungeHtndeH ctaHgapty ACTM [ 3120—08 «OnpepneneHue cnegoBbiX KONMU-
YeCTB Cepbl B CBETIbIX XMUAKUX HEPTSAHBIX YrIieBoA0pPOAaX METOAOM OKUCIUTENBLHON MUKPOKYITOHOMETPUMY»
(ASTM D 3120—08 «Standard test method for trace quantities of sulfur in liquid petroleum hydrocarbons by
oxidative microcoulometry»).

HanmeHoBaHue HacTodllero craHgapTta naMeHeHO OTHOCUTEJIbHO HanMeHOBaHNA YKa3aHHOro ctaHgap-
Ta ACTM ans npusegeHus B cootBeTcTBue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpy NPUMEHEHUN HACTOSILLLErO CTaH4apPTa PEKOMEHAYETCS UCMOMb30BaTh BMECTO CChINOYHbIX CTaHaap-
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5 BBEJ[EH BINEPBbIE
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HAUMWOHANBbHBIU CTAHOAPT POCCUNCKOWN GERJREPALMUMNU

YrneBoaoorPOObl HE®TAHbIE CBETJIIbIE XKUOKUE

KonuyecTtBeHHOe onpegeneHue cnegoB cepbl
MeTO[O0M OKUCNUTESNIbHON MUKPOKYJTOHOMETpUU

Light liquid petroleum hydrocarbons. Determination of trace quantities of sulfur by oxidative microcoulometry

Data BBegeHusa — 2012—07—01

1 O6GnacTb NnpUMeHeHusA

1.1 Hacroswwmit cTaHgapT ycTaHaBNMBaeT MeTOA onpeaeneHnst KOHUeHTpauum cepbl B npegenax ot 3,0
80 1000 mr/kr B CBETNbIX XUOKMX YINEBOAOPOAAX M TONNMBAX, COAEPXKaLLMX OKCUreHaTbl, KUMALWMX Npu Temne-
patype o1 26 °C go 274 °C (ot 80 °F go 525 °F).

MpwumedyaHne—IpegsaputenbHble AaHHbIE MOKa3anu, YTo HACTOALWMIA METOA UCMbITAHNSA TaKKe NPUMEHUM
ONs onpegeneHns cepbl B AeHaTypyMpoBaHHOM TonnmeBHoM aTaHone (ACTM [ 4806), moTopHOM TONnvBe And aBuratenemn
¢ nckposbiM 3axuraHnem (ACTM [1 4814 ), TonnuesHom ataHone (Ed 75-Ed 85) (ACTM [ 5798) nnum TonnueHbIX 6€H3MHOBBIX
cMecsiX, codepXallmx oKcureHaTbl, C KOHLeHTpauuen ataHona 6onee 10 %. OgHako NPEeLM3NOHHOCTb A5 yKasaHHbIX Ma-

TepuanoB He onpegenanack. B HacToswee Bpemst nogkomuteT [ 02.03 paspabaTbiBaeT hopMynnpoBKy NpeLmn3moHHOCTM
ONS yKa3aHHbIX BbllLe MaTepuanos.

1.2 [pyrne matepuanbl, HAXOAsILWMECS B Npeaenax Temnepartypbl otéopa dopakuuin, ykasaHHbix B 1.1,
HO C KOHUeHTpauwmen cepbl Bbiwe 1000 Mr/kr, MOXXHO UCMbITbIBATb, pa3daBnsas ux, YTobbl BBECTM B paMKM yCTa-
HOBIEHHOrO Bbile npeaena. Kpome Toro, HacTosilwumM MeToAoM MOryT ObiTh UcnbiTaHbl 06pasubl TONNB C
npegenamun KUNeHusi, BbIXOAALMMU 32 YCTAHOBMEHHbIE IPaHULLbl, Hanpumep Au3ernbHble U G1Moan3enbHble
TonnMBea.

1.3 3HaueHus, npuBeaeHHble B eanHuLax cuctembl CU, cnegyeT paccmaTpuBaTh Kak CTaHZapTHbIE.
3HayeHus1, NpuBEeAEHHbIE B eaNHMLAX CUCTEMbI ANM-DYHT, NpuBeaeHbI TONbKO Anst MHopmMauuu. Mpegnoy-
TUTENbHBLIMU eAMHULAMUN SBASIKOTCS MUNIIUIPaMMbI Ha Kunorpamm (Mr/kr).

1.4 B HacTosiLlem cTaHgapTe He NPedycMOTPEHO pacCMOTPEHNE BCeEX BOMPOCOB obecneveHnst 6e3o-
MacHOCTM, CBSI3aHHbIX C ero ucnosib3oBaHneM. orb3oBaTernb HACTOSILLEro CTaHAapTa HeceT OTBETCTBEH-
HOCTb 3a MPUHATME COOTBETCTBYHOLLMX Mep 6e30MacHOCTM U 3a COXpaHEHWE 3[40POBbS NepcoHarna, a Takke
onpenensieT LenecoobpasHOCTb NPYMEHEHUS] 3aKOHOAATENbHbIX OrpaHNYeHUA Nepes ero UCNonb3oBaHNEM.
dopMynMpoBKM 0COBbLIX Crly4aeB ONacHOCTU NpuBeaeHbl B pasgenax 7—9.

2 HopmaTuBHbI€ CCbINKU

B HacTosiLeM cTaHgapTe UCNonb30BaHbl HOPMaTUBHbBIE CChINIKM Ha Criegylolne cTangapThbl:

ACTM [ 1193 Cneuudmkaumsa Ha Bogy-peaktus (ASTM D 1193, Specification for reagent water)

ACTM [ 1298 MeTtopq onpegeneHvst NAOTHOCTU, OTHOCUMTENBHOW NNOTHOCTU (YAENbHOro Beca) unu
nnotHocTn no API cbipon HedTK 1 xnakmx HedpTenpoayktoB apeometpom (ASTM D 1298, Test method for
density, relative density (specific gravity), or crude petroleum and liquid petroleum products by hydrometer
method)

ACTM [ 4052 MeTtopg onpegeneHnst NIIOTHOCTU U OTHOCUTENbHOW MAOTHOCTM XUAKOCTEN LU(POBLIM
nnotHomepom (ASTM D 4052, Test method for density and relative density of liquids by digital density meter)

ACTM [ 4057 PykoBogcTBO MO py4yHOMY OTOOpy npob HedpTtn u HedpTtenpoayktoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

UspaHune ocpuumanbHoe
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ACTM [1 4177 PykoBOACTBO MO aBTOMAaTtM4yeckomy OTOopy npob HedpTn M HedTenpoayKToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

ACTM [1 4806 Cneundukaumsa geHaTypupoBaHHOIO TOMMMBHOIO 9TaHOMa AN CMeLLeHns ero ¢ 6eHsu-
HaMu, MPUMEHsSEMbIMX B MOTOPHbLIX TOMMMBaxX ANS ABUratenen ¢ UCkpoBbiM 3axuraHnem (ASTM D 4806,
Specification for denatured fuel ethanol for blending with gasolines for use as automotive spark-ignition engine
fuel)

ACTM [ 4814 Cneuudukaumsi TonnvMBa AN MOTOPHbIX ABUraTenel C MCKPOBbIM 3aXXMUraHUem
(ASTM D 4814, Specification for automotive spark-ignition engine fuel)

ACTM [1 5798 Cneuundukauna TonnueHoro ataHona (Ed75-Ed85) onsa MoTopHbIX ABUratenem ¢ NCKpo-
BbIM 3axuraHnem (ASTM D 5798, Specification for fuel ethanol (Ed75-Ed85) for automotive spark-ignition
engines)

ACTM [0 6299 PykoBoACTBO NO NPUMEHEHUIO CTAaTUCTUYECKMX MPUEMOB rapaHTUM KayecTBa ANS OLEHKU
paboTbl cuctem aHanuTudeckoro nameperns (ASTM D 6299, Practice for applying statistical quality assurance
and control charting techniques to evaluate analytical measurement system performance)

Mpaeuna OSHA 29 CFR, naparpadbl 1910.1000 n 1910.1200 (OSHA Regulations 29 CFR, paragraphs
1910.1000 and 1910.1200)

3 CywHocTb meToAaa

3.1 XKngkmn obpasel BBOAAT B TpyOKy AONs nNuponusa, B KOTOPOW MNOALEPXUBAKT TemnepaTtypy
900 °C—1200 °C u 4yepe3 KOTOpPYK MpoTeKaeT MOTOK rasa, cogepxawmn 50 %—80 % kucnopoga wm
20 %—50 % vHepTHOro rasa (HanpuMep, aproHa, renusa n 7. 4.). lNpu okncnNUTENsLHOM NMPONN3e cepa nNpespa-
LaeTcsa B ABYOKUCh CEPbI, KOTOpas 3aTemM nonagaeT B TUTPOBArbHYH A4ENKy, rae OHa pearnpyeT C MOHOM Tpu-
noamaa, NPUCYTCTBYOWMM B anektponute. M3pacxogoBaHHbI NpU 3TOM TpUMoama, KyrIOHOMETPUYECKM
BOCCTaHaBMMBAaETCs, U CyMMapHbIi TOK (7 - f), TpebyeMblii NS ero BOCCTaHOBNEHUS, ABNSIETCS Mepow coaep-
XaHus cepbl, MPUCYTCTBYIOLLEN B UCNbITYyeMOM obpasLie.

3.2 Mo mepe NocTynneHnst ABYOKNCH CePbl B TUTPOBAsIbHYHO AYEKY B HEN MPONCXOANT criegytoLlasi pe-
akuus

I3 + S0, + H,0 - SO, + 31~ + 2H". (1)

MN3pacxogoBaHHbI B NpMBEOEHHOI Bbile peakuun MOH TpuMoamaa reHepupyeTcsl KyNIoHOMeTPUYECKU B
COOTBETCTBUW CO crieaytoLlei peakumen

31~ 15+ 2. )

3.3 OTU MMKPOSKBMBANIEHTLI MOHA TPUMOAMAA PaBHbI YMCITY MUKPOIKBMBANEHTOB MoHa SO, B TUTpye-
MOM o6pasLie, NOCTYNaloLUX B TUTPOBATbHYIO AYENKY.

4 3HayeHue U NpUMEHeHue

4.1 Hacrosawwmn metog ncnbitaHms MCNonb3yroT A4N1A onpeneneHna KOHUeHTpaLnn cepbl B CBETIbIX KN4~
KMX yrnesogopoaax, GeH3nHe 1 An3enbHbIX TONNMBaXx U UX npucagkax, rae Takme KOHUeHTpauum cepbl MOryT
ObITb BpeadHbl Npn Ux Nnpon3BoACTBeE, 3KCn1yaTtaumm n ncnosib3oBaHUN. I/IsmepeHme KOHLIEHTpauUnn cepbl Npu
npon3soacTee OeH3nHa 1 AM3ernbHOro ToNnMBa U B OKOHYaTENbHOM npoayKTe Tpe6yeTc;| KakK and yperynmpo-
BaHMWs, Tak U ans obecneyeHus BEpPOATHOIo MakCcMmalribHOro cpoka Cﬂy)K6bI KaTalmimTn4eCknx KOHBEpPTOpPOB,
MCnoJib3yemMbiX B aBTOMOOUIbHOM NMPOMBbILLUITEHHOCTN.

5 Mewarwume dakropsbl

5.1 HacTosiwumin meToa UCNbITaHNst MOXXHO NMPUMEHSITb NPY OBLLEN KOHLIEHTPALIMKN ranongos, NpeBbILwa-
towien B 10 pa3 ypoBeHb cepbl, M 06LLEN KOHLEHTpaumy a3oTa, npesbiwatoweri B 1000 pas ypoBeHb cepbl.

5.1.1 [Ona BOCTWXEHNs1 KONMMYECTBEHHOrO OnpederieHus cepbl Mo HacTosiLLeMy MeTody Heobxoammo
TOYHO crnefoBaTth YKa3aHusiM, Y BCE BO3MOXHbIE MCTOYHUKM 3arpsi3HEHUS CEPON OOIMKHbI ObITb YCTPaHEHBDI.

5.2 HacTosiwuin meToq NcnbITaHuin HeNpMMEHUM Npun obLem cogepaHumn B obpasLe Tshkenbix MmeTarn-
no. (Hanpumep, Ni, V, Pb n 1. g.) 6onee 500 mr/kr (ppm).
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6 AnnapaTtypa

6.1 MoxxHO ncnonb3oBaTb TPYOKY AN NMponuM3a u neYb nobon popmbl, HO OHM OOMKHBI COOTBETCTBO-
BaTb onpegeneHHbIM napameTpam. Ha pucyHke 1 npeacrasneHa TunnyHas annapaTypa, ucrnonb3yemas B Ha-
cTosiee Bpems.
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1 — neHTouHbIN HarpeBaTenb (100 °C); 2 — Bbixod; 3 — neyb; 4 — UEHTP; 5 — BX0A;
6 — peareHTHbIV ra3 — Kucnopon; 7 — ras-HocuTenb — aproH

PucyHok 1 — TunuyHas Tpybka ans nuponusa

6.2 TuUNU4YHbLIA KOMNEKT KYINTOHOMETPUYECKOro annapara U cxema notoka OKUCITUTENbHOIo rasa 4epes
Hero and onpeaerieHna cnenos cepbl NpeacrtaBlieHbl HA PUCYHKE 2.
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1 — kucnopog; 2 — aproH; 3 — membpaHa ans BBoga obpasua; 4 — BXo4; 5 — nMpornmaHas nevb; 6 — 30Ha NMPonun3a; 7 — BbIXOA;
8 — TUTpaunoHHas a4enka; 9 — MUKPOKYNOHOMETP; 710 — NOTEHLMOMETPUYECKNIA camonmceLl

PucyHok 2 — Cxema TUNM4HOro KyNnOHOMETPUYECKOro annaparta ana onpeneneHnda cnegoB cepbl

6.3 lMeub, obecneumpatoLas Temnepatypy 900 °C—1200 °C, gocTaTouHYH ANs NOSIHOrO TEPMUYECKOrO
pasfoXeHNs OpraHNYeCcKon MaTpuLbl U MOMHOTO OKWUCIIEHUS OpraHnyecku cesisaHHom cepbl 4o SO,. Hannune
He3aBUCKMO perynmpyemMbix TeMnepaTypHbIX 30H Ha BXOAE U BbIXOAE He siBnsieTcs o6s3aTenbHbIM. MoXHO mc-
MonNb30BaTh 3NEKTPUYECKYIO NeYb.

6.4 Tpybka ansi nMponnaa, M3roToBrieHHasi U3 KBapLa U CKOHCTPYMpOBaHHasi Taknum obpasom, 4To obpa-
3eL ucnapsieTcsl B HarpeTon 3oHe nepeg neybto U NePeHOCUTCA NHEPTHLIM ra30M-HOCUTENEM B 30HY OKUCIIe-
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HUS, roe ucnapuBLUMCA oOpasel, CMeluMBaeTCcs C KUCNopoaoM UM TepMUYecku pasnaraetcs. BxogHoe
OTBEpPCTUE LOMKHO BbITb 4OCTATOUYHO BONbLUMM, YTOObI JTOAOYKA C 00pa3L/OM NOSTHOCTLIO MOMeLLanach B 30He
OKUCNEHMS TPYOKM AN NMponm3a Ui MOXXHO ObINTo HENOCPeACTBEHHO BBOAUTL 06pa3el, B HarpeBaeMyo 30Hy
nepea neuybto. Tpybka ans nMponusa goMmkHa MMeTb OOKOBblE KOneHa Afsl BBOAA KMCIOpoAa M MHEPTHOrO
rasa-HocuTens.

6.5 TuTpoBanbHas siderika COCTOUT U3 Napbl 3MEKTPOAO0B: U3MEPUTENBHOIO 3MeKTpoaa M anekTpoaa
CpaBHeHWs ans onpegeneHns n3MeHeHU KOHLEHTPaLUN MoHa TpUnMoanaa; napbl reHepaTopPHbIX 3NEKTPOAOB:
aHOOHOrO M KaTOA4HOTO 3f1EKTPOAOB AN Noaaep)KaHNs MOCTOSAHHOM KOHUEHTpaLUUn MoHa Tpumoauaa; BXo4HOro
oTBepcTusa Ansa rasoobpasHoro obpasua 13 TpyoKM ONA NMpONu3a; BbIXOAHOMO OTBEPCTUS ANS Bbixoda w3
TUTPOBAarnbHOW AYEKN OTpaboTaBLLMX ra3oB..

OneKkTpoa CpaBHEHUSI MOXET ObITb 3NEKTPOAOM, U3rOTOBMEHHBIM U3 ABYX MaTepuanoB — Ag/AgCl, unu
B BuAe NraTMHOBOWM NPOBOJIOKM B 3AMOMHEHHON HAMOJTOBMHY SYENKe C HACbILEHHbIM TPMUOAUOOM.

M3amepuTenbHbIN 3NEKTPOA, a TakKe aHOAHbIN U KaTOAHbIN 3NEKTPOAbl FreHepaTopa M3roTOBMSOT U3 Nna-
TUHbI. A4Yerka ons TUTPoBaHNA OOMMKHA ObITb TakoW, YTOObI NepeMeLlLmMBaHMe MOXHO Oblfo BbIMONHUTL Mar-
HUTHOW MeLUankon, MOTOKOM rasa unu apyrumu nogxoadwimmm cnocobamu. MoxHoO mMcnonb3oBaTtb Apyrue
N3MEPUTENBHBIN ANEKTPOL W 3NEKTPO CPaBHEHUS, ECNM OHM OTBeYalT TpeboBaHNAM HacTosLWero Metoaa
MCNbITaHUS.

MpumevyaHune — Cne,u,yeT cobnogatb aKKYPaTHOCTD, 4YT0ObI HE BbIno Ype3MepHOro nepemMellnBaHna n YTOObI
He NOBpeauTb 3NeKTpoabl MeLlankon. [JocTaTo4HO NErkoro 3aBUXpPEHNS Npu nepemMeLlnBaHmnm.

6.6 MuKkpokynoHoMeTp — annapaT C PeryrnpoBKOM MPOLEeCCOB 3aTyXaHUs U BO3pacTaHus, LOSMKEH
obecneunBaTb n3MepeHve NoTeHuMana napbl KM3MepUTENbHbIN ANEKTPO4 — 3NEKTPOL CPaBHEHNSI» U CpaB-
HeHVe 3TOro NoTeHuuana c NoTeHUManom cMmeLweHus. TUTpaHT BOCCTaHaBNMBAETCS MYTEM YCUMEHNS 3TON
pas3HOCTM MOTEHLMANOB M Nepefayn 3TOW pasHOCTU K nape reHepaTopHbIX 3NEKTPOAOoB «pabouunn anek-
Tpoa — BCMOMOraTesibHbIN 3anekTpoa». MMKpOKyTOHOMETP CyMMUPYET KONMYECTBO MCMOMb30BaHHOMO TOKa,
paccuynTbiBaeT 3KBMBANEHTHYIO Maccy TUTPYEMOM Cepbl Y KOHLEHTpauumio cepbl B 06pasue.

6.7 JleHTOYHbIN camonucel, (NMobon), npegHasHavYeHHbIN 4ns cbopa AaHHbIX U NOCTPOEeHUs rpadmka 3a-
BMCMMOCTM noTeHuymnana (mV) oT obbema BBOOMMOrO B NPOLIeCcCe aHanu3a TUTpaHTa B S4YerKy Anst TUTpoBa-
HUS.

6.8 KoHTponnepbl notoka. AnnapaT fomkeH 6biTb 060pyaoBaH KOHTponnepamu notoka, obecnevmsato-
UMMM NOCTOSIHHYIO MoJavy KMcnopoda U MHEPTHOIO raza-HoCUTENS.

6.9 Tpybka c ocywmntenem. OkucneHve obpasLa conpoBoxgaeTcs obpasoBaHNeEM BOOSHOro napa, Ko-
TOPbIN, €Crn AONYCTUTL €ro KOHAEHCALMIO MEXAY BXOLOM M BbIXOAOM TPYOKM A5is NMponusa n ss4eikon ans
TUTpOoBaHuA, byaeT abcopbuposaTh obpasosasiuninca SO,. B pesynbTarte nonyyaroT HU3KYH CTeneHb npespa-
weHus. [Ins npefoTBpaLleHnst 3TOro noMmeLatoT Tpyoky Ans germapartauum ¢ ocopHOM KUCIOTOW Mexay
AYENKOM ANS TUTPOBAHUS U BbIXOAOM TPYOKu Ans nuponuaa. MoXHO NpuMeHsaTb Apyrne cnocobbl, Hanpumep
Mcnonb3oBaTh JIEHTOYHLIA HarpeBaTenb WNW TPyOKW, OTBOASALIME BRary, ecrnv npyv 3TOM MNoKas3aTenu
NPeLn3nOHHOCTM COOTBETCTBYIOT YCTAHOBMEHHbLIM s AaHHOro MeToaa.

6.10 LWnpuubl ans otéopa npob. Heobxoanm mukpoLunpuu, obecneymnsaroLLmMin TOYHYIO nogady ot 5 oo
80 cm? o6pasua. Beogumbiit 06bem He gomkeH npesbiwatb 80 % BMECTUMOCTU LUNpULA.

6.11 Cwncrtema BBOga obpasua. MoxHoO ncnonb3oBath NOGON TN cUCTEMbI BBOAa obpasua.

6.11.1 Cucrema BBOZA nogoyku. Bxog Tpybkm ansa nuponusa repMeTU4HO coeamHsieTcs (mpunanBaeT-
cs1) ¢ cucTeMon BBoga nogoyku. Cnctema obecrneumBaeT OXNaxageHHyH 30HY nepep neybto Ans JIo404KM ¢ 00-
pasLoM 40 KONMYECTBEHHOrO BBeAeHus obpasua B NOAOYKY M NPOAyBaeTCd MHEPTHbIM ra3oM-HOCUTENEM.
3aTem MexaHn3M, nepeMeLLalLwni NO40YKY, MOMIHOCTLIO BBOAMT JIOO0YKY B 30HY OKUCIIEHMS MEYN.

MexaHn3am nepemelleHns AOMKeH NPoABUraTh M BbIBOAWUTL FNOAOYKY Anst obpasua B 30HY U U3 30HbI
OKWUCINEHMS MEYN C PErynimpyemMomn 1 NOCTOSIHHOW CKOPOCTbIO (CM. MpuMedaHue K 6.11.2).

6.11.1.1 Oxnagutenb BBoAa Nogoyku (nodon). JleTydectb ob6pasLa n o6bem Bnpbicka MOXeT noTpebo-
BaTb MPUMEHEHNE YCTPONCTBA, 06ecneynBatoLLLero oxnaxaeHve nogoykm ans obpasua Ao BBefeHnst obpas-
ua. HactosaTenbHO peKOMeHOYHTCA TEepPMOJNEKTPUYECKME OXIaguTens WnmM YCTPOMCTBa PeLMpKynaumm
OXNaxaeHHoM xuakocTn. OxnaxageHue nogoyek c o0bpasuom Mexay aHanuaamm MoXeT okasaTbes adekTuB-
HbIM NPW YCNOBMK, 4TO 00beM obpasua He CrMLLIKOM GOoMbLLON.

6.11.1.2 Jlogo4kn ansa obpasLa N3roToBreHbl U3 KBapLa UM u3 Apyroro nogxogsLLero matepmana, ko-
TOpbIN He ByaeT BCTynaTtb B peakumio C aHanuanpyemsiM 00pasuom nnm coeanHeHNsIM1 cepbl, Y OIMKHbI Bbl-
JepXuBaTb BbICOKME TeMrepaTypbl B YCNOBUAX HACTOSLLLEr0 MeTOAa UCTMbITaHUS.

4
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6.11.2 Cucrema BBOAA MUKpOLUMNpULIA AOSMKHA NofgaBaTh onpeaeneHHyo Mmaccy obpasua U3 Hero B Ha-
rpeTyto obracTtb nepen 30HOM OKMCIEHUs TPYOKU Ans NMponn3a ¢ perynnpyemMon U MOCTOSHHOW CKOPOCTBIO.
Tam obpaseL, ncnapsieTcsi, U NOTOK MHEPTHOIO ra3a-HOCUTENS, NPOAYBaOLLMIA HAarpeBaemyto 30Hy, NEPEHOCUT
ncnapmBLUMnCs obpasel, B 30HY OKUCINEHUST MMPOSIM3HON nevn. Heobxoamm perynmpyemblii MEXaHU3M nepe-
MeLleHus, obecrnevnBatoLLnii BNpbICKMBaHNE obpasiua M3 MMKpoLLNpuLa nNpy NOCTosiHHOM ckopocTu oT 0,5 Ao
1,0 cm3/c (cm. npumeyaHue).

MpwnmeyaHune— CnegyeT cobnogatb OCTOPOXKHOCTb, YTOOBI HE BBOAUTL 0OpaseLl CrmLKOM BbICTPO B 30HY
OKMCMEHNS MEYN U He YCKOPUTL ero cxuraHve B Tpybke ana nuponuaa. MNporpammupytoT cucteMmy Beoga obpasua Ans no-
Jaun obpasua npy 4OCTaTOMHO KOHTPONMPYEMON U onpeaeneHHon ckopocTu, YTobbl NpeaoTBpaTUTh Ntoboe HenosHoe
CXKUraHve NoGoYHbIX NPOAYKTOB (KOKC UK caxa), obpasytowmnxcst Ha Bbixode U3 Tpyoku Ans nuponuaa.

6.12 Becbl ¢ ToYHOCTbLIO B3BeLwmBaHus + 0,01 wmr.

7 PeakTtuBbl u MaTepuanbl

7.1 YUnuctoTa peaktuBoB. Bo Bcex ncnbiTaHMAX OOMKHbI ObiTb MCMONb30BaHbl peakTuBbl X. Y. Ecnn He
yKasaHO MHOe, TO BCe peaKTUBbl AOIKHbI COOTBETCTBOBATL crneundukaumam KomuteTa no peareHtam Ans
aHanuUTMYeckon XMMuM AMeprKaHCKOro XMMMYECKOro o6LLecTBa, ecrnu cneuudukaumm 4ocTynHbl ). PeakTusbl
APYrov CTeneHn YNCTOTbl MOXHO UCNOSb30BaTh, ECMW NOATBEPXKAEHA rapaHTus, YTO peakTMB UMEET CTeneHb
YNCTOThI, MO3BOMSIOLLYIO €ro UCNofb30BaHNe 6e3 CHUXKEHNS TOYHOCTY onpeaeneHust.

7.2 YnctoTa Boapbl. ECnv HET MHbIX yKa3aHUi, CCbINKN Ha BOAY criedyeT MOHMMAaTb KaK CCbINKM Ha peak-
TUBHYIO Boay, cooTBeTcTBYytoWwyto ACTM 1 1193, tuns! Il v 11l

7.3 KsapueBas BaTa BbICOKOro Krnacca kavyecTsa.

7.4 YkcycHas kucnota (CH,COOH). lleasiHas ykcycHas kucnoTa ¢ yaesibHbIM BeCoM, paBHbiM 1,05 r/icm3
(MpeaynpexaeHne — An. KoppoaunoHHo-arpeccusHa. optodas. Mpu npueme BHYTPb MOXET MpMBECTM K
cMepTenbHoOMy ucxogy. BoamoxHbl cunbHble oxoru. BpegHa npu BabixaHunm).

7.5 ®ocopHas kucnota (85 % macc.). OptodocdopHas kucnota (H;PO,) (MpeaynpexaeHne — Aa.
KopposunoHHo-arpeccusHa. Mpu npueme BHYTPb MOXET NPUBECTU K CMepTenbHOMY ucxody. BeisbiBaeT cunb-
Hble OXOrK).

7.6 VIHepTHbIN ras. AproH unu renvmn Belcokoro knacca unctotbl (HP) (He meHee 99,995 %), ncnonbaye-
Mble B KavecTBe raszos-Hocutenen (MpegynpexaeHne — CxaTblil ra3 nof BbICOKMM AaBfeHneM. YMeHbLIaeT
B aTMOccepe cofepkaHune KACopoaa Ans AbIXxaHus).

7.7 Kucnopop. a3 Bblcokoro knacca unctoTtbl (HP) (He MmeHee 99,995 %), ncnonbsyemslin B KayecTse
rasa-peaktusa (MpenynpexaeHne — Kncnopopa cyLecTBEHHO YCKOPSIET CKUTaHNe).

7.8 [asoBble perynsaTtopbl. [ns KMcnopoga U MHEPTHOO rasda-HoCUTeNs OOMKHbI BbiTb NCMONb30BaHbI
OBYXCTyMNeH4aTble ra3oBble perynaropsbl.

7.9 PactBopbl anekTponuta Ans ayevikn. PactesopsioT B mepHon konbe 0,5 r nognaa kanus (KI) n 0,6 r
asupa Hatpusi (NaN,) npumepHo B 500 cM? BoAb! BbICOKOI YMCTOTbI, 06aBNAOT 6 cM3 neasiHoi YKCYCHO K1c-
notel (CH,COOH) n gosoasT no meTkn — 1000 cm3 unu cneaytoT cneundmukaLmnam M3roToBUTENs.

MpwunmeyaHune—Cneayer cobnogatb OCTOPOXHOCTb U XPaHWUTb GomMbLUME KONUYeCTBa SMeKTponuTa B Tem-
HOM MecTe. PekoMmeHayeTcs kaxable TpU Mecsiia roTOBUTb CBEXWUIA 3MEKTPONUT.

7.10 Asupg HaTpusa (NaN,), menkve rpaHynsl (MpeaynpexaeHne — TokcnueH. BbidbiBaeT pasapaxe-
HWe rnas u Koxu. BapbiBoonaceH).

7.11 WMoaup kanus (KI), Menko rpaHynMpoBaHHbIN.

7.12 Xnopug kanusa (KCl), menko rpaHynmpoBaHHbIN. ICnonb3yoT Ansa anekTpoga cpaBHEHUs U3 ABYX
maTepuanos, 1M Ag/AgCl.

7.13 Hurpart kanusa (KNO,), Menko rpaHynmpoBaHHbIn. Icnons3yoT Ans aNekTpoaa CpaBHEHNs U3 AByX
maTepuanos, 1M Ag/AgCl.

7.14 Wog (1) pasmepom yacTtvu, 20 MeLl Unv MEHee NS HAaCbILLEHHOTO 3MeKTPoAa CPaBHEHMUS.

Y Xumuueckue peaktusbl, CreumudukaLmm AMepuKaHCKoro XuMuyeckoro obliiectea, American Chemical Society,
Washington DC. [Ona oueHkn BO3MOXHOCTW WCMOMb30BaHWS peareHToB, He MepeyvucrnieHHbIX B crneumdunkauum
AmMepukaHCcKoro xmumuyeckoro obuiecTsa, cnegyet obpallaTtecsa k Annual Standards for Laboratory Chemicals, BDH Ltd.,
Poole, Dorset, U.K., n k United States Pharmacopeia and National Formulary, U.S Pharmaceutical Convention, Inc.
(USPC), Rockville, MD.
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7.15 Tonyon, KCUIonbl, M300KTaH, X. 4. (MOXXHO NMPUMEHSTb OpYyrue pacTBOPUTENN, aHarIorMYHbIe TEM,
KOTOpble BCTpeYaloTcs B aHannsmpyembix obpasuax). TpebyeTcs KoppekTUpOBKa XONOCTOro OnbiTa No pacTBo-
puTternto, obycnoBrneHHasi cepou, NPUCYTCTBYIOLLEA B pacTBOPUTENSIX, NPUMEHSEMbIX AMS MPUroTOBIEHMS
cTaHgapTa u pasbaBneHus obpasua (MpeaynpexageHne — BocnnameHsowmecs pacTBopuTenu. BpegHbl
npv BAbIxaHuW. [apbl MOryT SBUTLCHA NPUYUHON NOXapa).

MpumedyaHune—TlpumeHeHne pacTBOpuTENEN C HeAeTeKTUpyembiM (HeonpeaensaeMbiM) YPOBHEM Cepbl
OTHOCUTENBHO CoAepXaHnsA cepbl B obpasue MoxXeT caenatb HEHY)XHON KOPPEKTUPOBKY pacTBOPUTENS NO XONIOCTOMY
onbITY.

7.16 OubensotnodeH — FW (monekynsapHbin Bec) 184,26; 17,399 % macc. no S.

MpumedyaHune—TlpumeHeHne pacTBoOpuTENEN C HeAeTeKTUpyeMbiM (HeonpeaenseMbiM) YPOBHEM cCepbl
OTHOCUTENBHO CoAepXaHnsA cepbl B obpasue MoXeT caenatb HEHY)XHON KOPPEKTUPOBKY pacTBOPUTENS NO XONIOCTOMY
onbITY.

717 H-Bytuncynecong — FW 146,29; 21,92 % macc. no S.

MpumedyaHue—puMeHeHne pacTBopUTENel ¢ HEQETEKTUPYEMbIM (HeonpeaensieMbiM) YPOBHEM Cepbl
OTHOCUTENbHO COoflepXaHusi cepbl B 06pasLie MOXeT cenaTbh HEHY)XHOW KOPPEKTUPOBKY pacTBOPUTENS MO XONOCTOMY
OnbITY.

7.18 TwoHadTeH (6eH3oTnodeH) — FW 134,20; 23,90 % macc. no S.

MpumedyaHus

1 lMpumeHeHne pacTBOpUTENEN C HEAETEKTUPYEMBIM (HEONPEAENSEeMbIM) YPOBHEM CEPbl OTHOCUTENBHO COAEpXKa-
HUs1 cepbl B 0bpasLie MOXeT caenatb HEHY)XXHOW KOPPEKTUPOBKY paCTBOPUTESS MO XONOCTOMY ONbITY.

2 Ecnu Heo6xoaMMo, TO MOXHO NMPUMEHSITb KOPPEKTUPOBKY Ha XMMUYECKME MPUMECH.

7.19 Cepa, cTaHaapTHbI pacTeop (NpubnuanTtensHo 1000 Mr S/cm3); roTOBAT UCXOAHI PAacTBOP, aKKy-
paTHo B3BelmBas npubnuautensHo 0,5748 r gubensotnodeHa unm 0,4652 r H-6ytuncynsduga nv 0,4184 r
ToHadyTeHa B MepHyto konby Tuna A o6bemom 100 cm3. [JonueatoT 40 MeTku BbiGpaHHbIM pacTBOPUTENEM.
OTOT UCXOAHBIV PacTBOP MOTOM MOXHO pa30aBnaTb ANs NPUroTOBMNEHNst pabounx 1 KannbpoBOYHbIX CTaHOAPT-
HbIX 06pa3LoB (CTaHOApPTOB) Cepbl, Kak ykazaHo B Tabnuuax 1—3 (CM. npumeyaHus)

6
MKr S/cm3 = m (3)

100 cm*

roe A — KONMYecTBO cTaHgapTHoro obpasua, T;
B — maccoBas gons cepbl S B cTaHAapTHOM 00pasLe;
C — maccoBas gons YMCToro craHgapTHoro obpasua B peakTuBe (CTeNeHb ero YNCcToThl), % Macc.

MpumedyaHus

1 Pabouve n kanubpoBo4YHbIE CTaHAapTHbIE 06pasLbl, NPUrOTOBMNEHHbIE HA PErYNSAPHON OCHOBE, PEKOMEHAYIOTCS B
3aBMCUMOCTM OT YaCTOTbl NPUMEHEHUS N Cpoka rogHOCTU. OBbIYHO Y UCXOAHBIX paCTBOPOB CPOK FOAHOCTM COCTaBMNAET OKO-
no 3 mec.

2 KanubpoBouHble cTaHAapTHble 06pasLbl MOXHO NPUrOTOBUTL U pa3baBuTb No «Macca/macca, eCnu pesynbTaThbl
pacyeTa TOYHO YCTaHOBIEHbI, YTOObI UX cornacoBaThb.

3 MoxHO ncnonb3oBaTb NCXOAHbIE, paboymne 1 KanMbpPOBOYHbIE CTaHAAPTHbIE 06Pa3Lbl U3 KOMMEPYECKNX MCTOYHU-
KOB, €CNW NOCMe NPOBEPKM HA TOYHOCTb OHM COOTBETCTBYIOT XapakTepUCTUKaM HACTOSILLErO MeToAa UCMbITaHMS.

Ta6nuuya 1— PekoMmeHayemoe NpurotoeneHne paboymx ctaHgapTos

O6bem UcxoaHoro O6wuit o6bem paboyero

KoHueHTpauusi paboyero
cTaHgapTa, MKr Slem®

KoHLeHTpaumsa ncxoaHoro
pacTsopa, Mkr S/cm®

cTaHpapTa, cm®

cTaHpapTa, cm®

500 1000 25 50
50 1000 5 100
10 500" 2 100

A PaBouuin cTaHaapT.
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Tabnunua 2— Pekomenayemble kannbpoBOYHbIE CTaHAAPTHbIE 0Opa3sLbl B 3aBUCUMOCTU OT XKeJlaemMoro kannbpo-
BOYHOrO Anana3oHa

KoHLeHTpaums kannbpoBOYHbIX CTaHA4apPTHbLIX 06pasLoB, Mr Slem®
KannbpoBo4HbIn AnanasoH,
Mmr S/kr
KoHueHTpaums 1 KoHueHTpauusa 2 KoHueHTpauusa 3

Cnegbl — 2,5 0,2 1,0 2,5

0,5—50 0,2 5 50

1,0 — 250 0,5 10 250

2,5—500 1,0 25 500

5,0 — 1000 2,5 50 1000

Tabnuuya 3— PekoMeHayemoe NpUroToBreHne KanmbpoBOYHbIX CTaHAAPTHLIX 06pa3LoB

KoHueHTpauus paboyero O6bem paboyero Obumit obvem KonueHTpaus
P p 3 p KanubpoBOYHOro cTaHaapTa, KanubpoBOYHOro cTaHaapTa,
cTaHgapTa, MKr S/cm cTaHgapTa, CM omd MKF S/om®
10 2 100 0,2
10 5 100 0,5
50 2 100 1,0
50 5 100 2,5
50 10 100 5,0
500 5 100 25
500 10 100 50
1000" 25 100 250
500 — — 500
1000* — — 1000"

A CTanpapTHbIN (MCXOAHbI) pacTBOp.

7.20 Cepa, cTaHOapTHbIN pabouunn pacTBop; rOTOBAT paboune cTaHgapThl, kKak ykazaHo B Tabnuue 1, uc-
nonb3ysi CTaHAApPTHYO MEepHYIo NMNeTKy Tuna A.

7.21 OO6pasubl rapaHTuu kadecTsa (QA). Obpasupl, sensowmnecs HedTHbIMY MaTepuanamm Unm cTaH-
OapTHBIMY NPOAYKTaMU C M3BECTHBIM COAEPXXaHNEM Cepbl, KOTOPbIE HE NCMOMb30BanMch NPY NOy4YeHUN Ka-
NMOpPOBOYHOM KpuBOM annapaTypbl. 3TM obpasubl (QA) OOMKHbI  MCMNONb30BaTbCA AN NPOBEPKU
OOCTOBEPHOCTU NMpoLiecca UCMbITaHus, Kak yka3aHo B pasgerne 11. B Hanuumm gomkHo 6biTb 4OCTAaTOYHOE KO-
nun4yectBo obpasua QA ansa npeanonaraeMoro nepuoga npuMeHeHusi, obpasel, 4OMKeH ObiTb FOMOreHHbIM U
CTabUNBHBIM MPU XPaHEHUN U B OXXMAAEMbIX YCITOBUSAX.

8 Bonpocbl 6e3onacHoCcTH

8.1 VcnbiTaHue no HacTodAeMy MeTody NPOBOAAT NMpu BbiCOKOW TemnepaType. Heobxoaumo cobnto-
OaTb KpamHIO OCTOPOXHOCTL B Crlyvae NpUMeHeHMs BOCTINTaMEHSIIOLLMXCS MaTepmarnos B6Nn3m neyu.

8.2 CnepyeT cobntogaTtb AeNCTBYOLLME B HACTOsILLEE BPEMS NpaBuiia 1 NPOTOKOSbl NOCTaBLLMKa AaH-
HbIX No 6e30MacHOCTU MaTepuarsnos, UCMOMb3YEMbIX B HACTOSLLEM METOAE UCMbITAHUS.
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9 OT60p Npob

9.1 Mpoby ansa ucnbitTaHmsa nony4vatoT B cootBeTcTBUM ¢ ACTM [, 4057 n ACTM [1 4177. Yto0ObI coxpa-
HUTb NeTy4ne KOMMOHEHThI, UMEIOLLIMECS B HEKOTOPbIX MPO6ax, X He XPaHAT OTKPbITLIMW JOMbLUE, YEM 3TO He-
obxogumo. Mocne otbopa npobbl cregyeT NPOBOANTL aHaNM3 Kak MOXHO ObicTpee, YTOObl NpeaoTBpaTUTh
3arpsi3HeHMe 1N NOTEpPHo Cepbl B pe3yrbTaTe He3alMLLEHHOCT UM KOHTaKTa C KOHTEMHEPOM.

9.1.1 (NpepynpexaeHne — [Npobkl, 0TOOpaHHbLIE NpU TEMNEpPaType HMXE KOMHaTHOW, MOryT yBEMNW-
4nTbCs B 0ObeMeE 1 pa3opBaTb KOHTENHeP. [103TOMy KOHTEWHEP He criegQyeT 3anonHaTb Npobon JoBepxy, He-
obxogmmo Hag npobor ocTaBMTb 4OCTAaTOMHOE BO34YLIHOE NPOCTPAHCTBO).

9.2 Ecnu npoby He Ucnonb3yloT cpasy, To nepeq oTopom obpasua AN UCTbITaHNSi COAEPXKNMOE KOH-
TelHepa TwaTenbHO NepeMeLLnBaloT.

10 MNoaroTtoBka annapaTypbl

10.1 AkkypaTHO BCTaBnsoT KBapLEBYO TPYOKY ANs NMPonM3a B NeYvb U NPUCOeANHSAIT NIMHUN KUCIOPO-
Aa U MHepPTHOro rasa-HocuTens.

10.2 TNpucoeanHsaOT CMCTEMY NepeMeLLeHns NOLOYKN U CUCTEMY, NPUBOAALLYIO B ABWXKEHME LWNPUL, K
TpybKe Ans nuponuaa.

10.3 BbINOMHAT NPOBEPKY Ha YyTEYKY B COOTBETCTBMU C MHCTPYKLMAMU U3TOTOBUTENS.

10.4 B coOTBETCTBUM C UHCTPYKLMAMM N3rOTOBUTENS COOMPAIOT SSYENKy A4S TMTpoBaHus 1 gobasnsoT
BCe TpebyeMble pacTBOpbI, BKITHOYASA SMEKTPONUT AN AYENKN.

10.5 TMpucoeamnHsIIOT S4enKy Ans TUTPOBaHWS K annapaTy B COOTBETCTBUM C UHCTPYKUMAMU 3rOTOBUTENS.

10.6 PerynupyloT NOTOK ra3oB U yCTaHaBNMBaOT TeMNepaTypy NeYn n MHCTPYMeEHTanbHbIe napameTpbl
(TexHu4yeckne) B COOTBETCTBMU C UHCTPYKLMAMU U3rOTOBUTENS.

10.7 TMpn ncnonb3oBaHMM CUCTEMbI BBOAA NOSOYKN JIOAOYKY ANS aHanu3a npeaBapuTenbHO npokanu-
BalOT COMMacHO MHCTPYKLMAM N3roToBuUTEnNS.

11 KanubpoBka u cTaHgapTusauus

11.1 Cnepys npouedypam, peKoMeHOyeMbIM U3roTOBUTENEM, YCTaHaBnvBaloT paboyne napameTpbl
annapaTypbl Ans BHYTPEeHHel kanubpoBku. Ecnv annapaTypa He cHaGXeHa BHYTpeHHel KannbGpoBKoW, TO
aHanNM3NpylT XONOCTOM PacTBOp U KanMBpoBOYHbIe CTaHAapTHble 06pas3Lbl, PEMMCTPUPYIOT UX 3HAYEHUS B
MUKpOrpaMmMax Ui HaHorpaMMax Cepbl U BPYYHYHO CTPOSIT KanMbpOBOYHYH KPUBYHO.

11.2 KannbpoBoyHble cTaHAapTHbIE 06pasLbl

BbiGupatoT no Tabnuue 2 HeobxoauMmbI AnanasoH Kanubposku. [na BeIGpaHHOro AnanasoHa rotoBaT
COOTBETCTBYHOLLUNE KaNMBGPOBOYHbIE CTaHOAPTHbIE 06pasLbl, yKka3aHHble B Tabnuue 3. KoHueHTpaumm kanmo-
POBOYHbIX CTaHAAPTHLIX 06pa3LIoB, MKr S/CM3 , paccUuTLIBAIOT MO crieayoLlein dopmyne

AB
KoHueHTpaumst kanubpoBOYHOro cTaHA4apTHOro obpasua = 100 (4)

roe A — KoHueHTpauusa paboyero Unm NCXoaHoro pacteopa, MKr S/cms;
B — KonuuecTBo paboyero Unm NCXoOHOro pacreopa, cm3,

MpumedyaHuns

1 PekomeHpayeTcsi kannbpoBoYHasi KpuBasi C Tpemsi cTaH4apTHeIMU ob6pasuamn. PekomeHayeTcs NpUMEHSATL CTaH-
OapTHble 06pasLbl, OXBaTbIBAKOLLME Npearnonaraemblii Ananas3oH KOHLEHTpaLUui cepbl B aHanmanpyembix obpasuax. Mox-
HO UCMNonb30BaThb KanMBPOBOYHbIE KPMBbIE C OAHMM UNW ABYMS CTaHO4APTHbIMKU 06pasLuamMu, a Takke 60nbLUnMe KOMMNMEeKTbI
CTaH4apTHbIX 06pa3sLIoB, eCMNY MOHSTHO, YTO KanNMBpPoOBOYHAs KpMBas ABMSETCSA NTMHENHON N0 BCEMY M3MepsieMoMy Anana-
30HY KOHLIEHTpauun n ctaHaapTHble 06pasubl COOTBETCTBYHOT 3HAYEHMAM XapakTepUCTMK HACTOSALLEro MeToaa ucnbiTa-
HUS.

2 Vcnonb3oBaHue KanmbpoBOYHbLIX CTaHAAPTHBIX 06pa3sLOB ¢ pa3HbIMU KOHLEHTPALUAMN BO3MOXHO MPU YCITOBUM,
4YTO OHUM OXBATbIBAKOT NpeanonaraemMbi AnanasoH KOHLEHTpaLMn aHanM3npyemblix 06pasLoB U COOTBETCTBYIOT 3HAYEHU-
SIM XapaKTePUCTUK HACTOSILLErO MeToAA MUCMbITaHUS.

11.3 BbIOupaoT COOTBETCTBYIOLLMA MUKPOLUMPUL, Y4nTbiBas o6beMbl 00pasLa KOHLEHTpaUmMiA cepbl B
CTaHAapTHbIX o0pas3suax, Mcnonb3yeMbixX NS KanMOpPOBKM annapaTtyphbl, B COOTBETCTBMM C Tabnuuen 4.

8



FOCT P 54288—2010

11.4 Tlepen aHanNM3oM MUKPOLLINPUL, MPOMbIBAKOT HECKONLKO pa3 obpasuom. Ecniv B XXKMAKOCTM eCcTb ny-
3bIpbKW, TO MUKPOLLINPUWL, CHOBa NPOMBbIBAOT U OTOMPaloT HOBLIV 0bpaseL.

11.5 KonnyecTtBo 06pasua MOXHO onpefenuTb C UCMOMb30BaHMEM MUKPOLLNpULA No o6bemy unu no
macce. Konnuectso obpasua JomkHO cocTaensaTb He 6onee 80 % BMECTMMOCTU MUKpOLLINPULA.

Ta6nuuya 4— PekomeHayemble 06beMbl 06pasLa aAna npeanonaraembiX KOHLEHTpaLWi cepbl

KoHueHTpauwms cepbl B obpasue, Mr S/kr BBegeHHbIi 06bem 06pasua, MK Macca cepbl, MKr S
Cnegbl — 5,0 80 Cneobl — 0,25
0,5—50 60 0,03—1,5
1,0 — 250 30 0,03—5,0
2,5—500 20 0,056 —5,0
5,0 — 1000 10 0,06 —10

11.5.1 U3mepeHue o6pasua no o6bLemy

O6bem BBOAMMOro obpasLia nony4atoT, 3anonHAst MUMKpOLUNpUL, A0 BblIOpaHHOro obbema, 0TBOAA Nop-
LLEeHb Tak, YTOObI HMXHUI MeHUCK o6pa3sua Haxoanncsa Ha 10%-Hon OTMeTKe LKanbl Wnpuua, u permcTpupyoT
obbem xungkocTu B WwWnpuue. Nocne BBegeHUs obpasua 0TBOAAT NOPLUEHb CHOBA, YTOObI HUXKHUA MEHUCK XUA-
KocTn Haxoawuncs Ha 10%-Ho OTMEeTKe LUKarnbl, 1 CHOBa PErMCTPUPYIOT 00beM XUAKOCTU B wnpuue. PasHuua
Mexay ABYMS 3TMMU NOoKa3aHUsIMK cocTaBnsieT 06bem BBeAeHHOro obpasLia.

MpumeyaHune— MoOXHO MCMONb30BaTb YCTPOWCTBO aBTOMAaTMYECKOro oTbopa npob 1 Bnpbicka BMECTO MpoLie-
Aypbl, ONCaHHOM A5 PYYHOro BBOAA LUMPULIEM.

11.5.2 U3mepeHue obpasua no macce

Wnpwvu onsa obpasua B3BeLLMBAOT 4O M NOCHEe BBOAA ANS TOro, YTobbl onpeaennTb KoNM4YecTBO BBEOEH-
Horo obpasua. AToT npuem obecneunsaeT GOMbLIYI0 NPELM3NOHHOCTb, YEM METOA M3MepeHns obbema, npu
YCIOBWUM, YTO UCMNOSb3YIOT BEChI C NPELN3NOHHOCTLIO + 0,01 mr.

11.5.3 Kak Tonbko mukpoLunpuuem byaeTt nsmepeHo COOTBETCTBYHOLLee KONMYecTBo obpasua, obpasey,
Haanexalmm obpas3omM KOnM4YeCTBEHHO NepeHocAT B annapart. CyLecTBYIOT ABa anbTepPHATMBHBLIX TEXHUYEC-
KX npuema.

11.5.4 Cwncrtema BBOAA NOAOYKM: KONMMYECTBEHHO BBOAAT 0bpa3el, MeanieHHO Bbinyckasi CoaepXumMoe
Lnpuvua B NofdoydKy ansd obpasua, cogep)kallyto KBapLeByHo BaTy, YTOObI y4eCTb NOCNEAHIO Kanmo C KOHYMKa
UMbl Wnpuya. YaanswoT Wnpyy 1 HEMELANEHHO HauMHalT aHanua. bazoBasi NMHMA annapaTta goSkHa ocTa-
BaTbCs CTAbUNbHOM OO0 Tex Mop, Moka fogoyka He OOCTUrHET MevnM M He HadyHeTcs mucnapeHve obpasua
(cm. npumevaHwue).

MpwumMeyaHne— PekomeHayeTcs, npy HEO6XOAUMOCTH, YMEHBLUNTL CKOPOCTb ABWKEHWUSI NTOAOYKM UMK OocTa-
HOBUTb J1004KY Ha KOPOTKOE BpeMmsi, 4ToObl 06ecneymnTb cropaHne Bcero obpasua u n3bexaTb neperpyskm CUCTEMbI CKU-
raHus.

MNporpamma cucTeMbl BBOAA OOMKHA COXPaHATL NOAOYKY MOMHOCTLIO B 30HE OKUCIIEHUsI NeYn B TeueHne
BpeMeHu (BpeMeHU npebbiBaHms), 4OCTaTOYHOrO, YTO6LI MOMHOCTLI0 OKUCIUTL 06paseL, Npexae Yem yaanutb
noAoYKy ¢ o6pasuom u3 neuun. Cneayrowwmii BBog o6pasia OCyLecTBSIOT He MEHee YeM Yepes 2 MUH nocre
OXMaXOEeHUSA NOA0YKM M [IOCTKEHUS 10 NO3ULMK «MOSHOTO OTBEeAEeHUs Hazaay» (CM. npuMedaHns).

MpnmevyaHuns

1 Bpewms npebbiBaHusA B neun, TpebytoLeecs Ans NOSHOro OKUCIeHMs Mioboro ocTasLLEerocs B oAo4yke octaTka, 3a-
BUCUT OT MaTpuubl o6pasua. O6blibHO gocTaTouHoe Bpems npebbiBaHna coctasndeT 120 c. YUTtobbl obecneynTs nonHoe
cropaHune obpasua, yBenuumsaioT BpeMs npebbiBaHUs IOAOYKM B MEYN.

2 CrteneHb TpebyeMoro oxnaxaeHusi NoAoYKM OO Brpbicka obpaslia 3aBUCUT HEMOCPEeACTBEHHO OT NMeTy4YecTu u
pasmepa obpasua. YCTPOMCTBO AN OXNaxaeHNs NOAOYKN, YBENMYEHNE BPEMEHN OXITaXAEeHUs NOAO0YKN UIn 1 TO, 1 ApY-
roe MOXHO MCNOMb30BaTh AJ151 KOHTPONS ucnapsseMocT obpasua Ao Tex Nop, Noka Nnogoyka He AOCTUTHET Meyun.

11.5.4.1 YMeHbLUAOT CKOPOCTb ABWXEHMS NOJ0YKM, pa3Mep obpasua unm 1 To, 1 Apyroe, ecnv Ha Bbl-
XOOHOM KOHLIe TPYGKM ANa NUponvaa HabnoaaT Harap Unu caxy.
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YBenununeatoT Bpems npebbiBaHMS NOO0YKM B 30HE OKUCIIEHUS MEYM, ECITM Ha NOA0YKe HabnogaeTcs Ha-
rap unm caxa nocrie Toro, Kak aHanm3 3aKOHYEH.

11.5.5 Cucrtema BBOAa wnpuya

[nsa HenocpeACTBEHHOIO BMpbICKA akKypaTHO BCTaBMSIIOT UMMy LWNpuLia BO BXOOHOE OTBEPCTUE TPYOKM
0N CKUraHns U NpUCOEANHSIOT LLNPUL, K NepemMeLlaroLeMy MexaHnsmy. [laioT BpemMs Ans ucnapeHus ¢ urnbl
ocTaTkoB o6pasLa (xonocTton onbIT urnbl). Kak Tonbko 6asoBas nuHus 6yaeT ycTaHOBIEHA, TOTYAC HAYMHAKT
aHanua. Kak Tonbko obpasel 6yaeTt HabpaH B LUNPUL, M MOMTHOCTLIO BBEAEH, LUMNPUL, Cpa3dy yaansioT, a aHanma
CUUTAIOT 3aKOHYEHHbLIM.

MpumeyaHune— YTobbl n3bexaTtb nepesarpyskn CUCTEMbI CKUTAHUS, PEKOMEHAYeMble CKOPOCTM BrpbICKMBa-
Hus obpasua HaxoasaTes B AnanasoHe ot 0,5 go 1,0 mkn/c.

11.5.5.1 YmMeHbLiaoT pa3mep obpasua, CKOPOCTb BMPbLICKMBAHWS UITK U TO, N ApYyroe BMeCTe Npu Henoc-
peaCTBEHHOM BMPbICKMBaHUM UCNbITYyeMOoro obpasLa B neyb, eCrv Ha BbIXOOHOM KOHLe TpyOKku Ansa nuponuaa
HabngaT Harap Unn caxy.

11.6 OagHuM 13 AByX CneayrLWmnx TEXHUYECKMX NPMEMOB KannbpytoT npmnbop.

11.6.1 ABTOMaTuyeckass BHyTPEHHASA KanubpoBKa

NamepsoT kannbpoBoYHble CTaHA4apTHbIE 06pasLbl M XONOCTON pacTBOpP MO OAHOM M3 npoueayp, onu-
caHHbIX B 11.3—11.5.5. AHann3MpyoT XONOCTON pacTBOP U KaxAbl CTaHOApPTHLIN 0bpaseL, He MeHee Tpex
pas. Npnbop KannbpyoT CornacHoO MHCTPYKUMUSM N3roToBUTENS. UYTOObI onpeaenuTb KONMYeCcTBO CEepPbl B HEN3-
BECTHOM obpa3sue, MCMOoNb3YT NIMHENHYIO PErPECCU0 NEPBOrO UM BTOPOro nopsigka unu KanubpoBOYHYHO
KpuByto. PaboTy cuctembl cnegyeT NpoBepAThb Npy NPUMEHEHUW KaxXabln AeHb (pasgen 12).

11.6.2 KannbpoBo4Has KpuBasi, Nony4YeHHas BPYUYHYHO

N3mepstoT XonocTon pacTBOp M KanmbpoBoYHble CTaHAapTHLIE 0Opas3Lbl N0 OOHOW U3 Npouenyp, yka-
3aHHbIX B 11.3—11.5.5.

He meHee Tpex pa3 aHanua3npyoT XONOCTON pacTBOp U KanMbpoBOYHbIE CTaHOAAapPTHbIE 0OpasLbl U pernc-
TPUPYIOT X abCOMOTHBIE 3HAYEHNSI B MUKPOrpaMMax U HaHorpammax cepbl. BelumTaloT cpegHee 3HavyeHne
XOMOCTOro pacTBopa M3 KaOoro KarnmbpoBOYHOrO CTaHAapTHOro obpasua v CTPoST KPUBYK 3aBUCUMOCTU
Macchbl cepbl, UBMEPEHHOW ANs KaXAoro KanMbpoBOYHOro cTaHgapTHOro obpasua (ocb y), OT TEOPETUYECKON
Maccbl BBEAEHHOW cepbl (0Cb X). IcNonb3ytoT NMHENHY pErpeccuto NepBoro Unm BTOPOro Nopsifika v CTPOsiT
KanmbpoBOYHYIO KpMBYIO, YTOObLI ONpeaenvTb KONMMYECTBO Cepbl B HEM3BECTHOM obpa3ue. PaboTy cuctemsl
cnegyeT NpoBeEPATh KaXabl AeHb MPUMEHEHUS.

MpwumeyaHune—He Bcs cepa obpasLa, HaxoOsLerocs B 30He OKMUCIEHUSI MeYUn, MOXeT ObITb OTTUTPOBaHa B
Buae SO,. Kpome Toro, B yCNoBMAX CUMbHOTO OKUCTEHNSA B TPYBKE ANA NMPonnaa Kakoe-To KONM4YeCcTBOo cepbl NpespalliaeT-
ca B SO, 1 He pearnpyet ¢ TMTpaHToM. COOTBETCTBEHHO CTaHAApThI Cepbl, COOTBETCTBYIOLIME AMaNa3oHy KuneHus obpas-
ua u TUMy cepbl, PEKOMEHOYIOTCA ANA rapaHTuM afekBaTHou kanubposku. BocctaHoBneHue meHee 75 % [OOMKHO
paccmaTprBaTbCs Kak CoMHUTeNnbHoe. Ecnu HabnogaeTcst BocctaHoBneHne meHee 75 %, To onepaTopy pekoMeHayeTcs
NMPOBEPUTL KYTTOHOMETPUYECKYIO CUCTEMY, NapaMeTpbl UsMepeHnst n paboTy annapaTypbl, KOTOPble AOMKHbI ObITb B HAA-
nexatem nopsiake. Mpu npaBunbHo paboTe annapaTtypbl BOCCTAHOBMNEHWE JOMKHO 6bITb 0T 75 % 10 90 % (pucyHok 3).

11.7 Ecnu gons cepsl, npespatiaemoit B SO, (koadduumMeHT npespaLleHns), Huke 75 % ctaHaapTHbIX
pacTBOPOB, CeAYET NPUrOTOBUTL CBEXME CTaHAaPTHbIE 06pa3ubl, YHTOOLI NPOBEPUTL, UBMEHUITUCH N Npeabl-
Jyline ctaHaapTHbIe opasubl. ECnun coxpaHaoTes HU3kme koadpduLmMeHTsl NpeBpaLleHns, To cnegyeT npose-
puTb AeTanu npouenypbl UCMbITAHUS.

11.8 OumucTKa U NOBTOpPHasi KANMGpoBKa

HDOBOD,HT OYUCTKY nobbIX YacTten ot Harapa u caxwu cornacHo MHCTPYKLUUAM U3roTOBUTENA. Mocne ounc-
TKU N PpErynmpoBKM COrnacHO MHCTPYKUNAM U3rotoBuUTena annapart co6|/|pa|0T N NpoBepAroT. Kanvl6p0|3|<y npu-
6opa NOBTOPAKOT Nepen NOBTOPHbIM aHANM30M UCMbITYyEeMbIX O6p83LI,OB.

12 lapaHTUA KavyecTBa (QA)

12.1 TogTBepxaaoT paboumne xapakTepucTukM Nnpudopa Ans NpoBeAeHUs UCTIbITAHWS, aHanmMaupys 06-
pasey, KoHTpons kadecTtBa (QC) nocne kaxgow kanubpoBKM 1 Janee nNpu NPUMMEHEHWN HE PeXe YeM Kaxabln
O€EHb.

12.2 Ecnu npoToKonbl KOHTpOns kavyecTBa/rapaHTum kadectBa (QC/QA) yxe yCcTaHOBMEHbI B YCMNOBUAX
NCnbiTaHnA, X MOXXHO NMPUMEHATb ONA noATBepXAeHNA HaQeXXHOCTU pe3ynbTaToB UCMbITaHNUA.

12.3 Tlpwn oTCyTCTBUM NPOTOKONAa KOHTPONA kayecTBa/rapaHTum kadyectsa (QC/QA), ycTaHOBNEHHOrO B
YCINOBUSX UCTbITAHMS, KOHTPOIb KA4YeCTBa MOXHO MPOBOAMTL MO NPUINOXEHUIO X1.

10
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13 lMpoBeaeHue ncnbiTaHUA

13.1 CornacHo npoueaype, NpMBeaeHHON B pa3aerne 9, nonyyaT UcnbiTyembli o6pasey,. KoHueHTpa-
Lus cepbl B HEM A0SMKHA ObITb MEHbLLIE KOHLEHTPaLMUN CTaH4apPTHOro obpasLa ¢ caMbiM BbICOKMM COAEPXKaHU-
eM cepbl U Gonblle KOHUEHTpauun cTaHgapTHoro obpasua € camMbiM HU3KUM COAEPXaHMEM Cepbl,
ncnonb3yembix B kanmbposke. Mpn HeoOxoanMocCTu crieqyeT NpoBoauTb pa3baBrieHune B epecyeTe Ha Maccy
unu oobvem.

13.1.1 NpaBumeTpuUyeckoe paszdbasneHue (macca/macca)

PernctpupytoT maccy ucnbeityemoro obpasua n obLyto Maccy ncnbityemoro obpasua n pactsopuTens.

13.1.2 O6bLemHoe pa3baBneHue (macca/oobem)

PernctpupytoT maccy ucnelityemoro obpasia n obwun o6bem ncnbiTyemoro obpasia n pactBopuTens.

13.2 TNpombIBatoT WNpuL, 4ns otoopa Npob HECKONbKO pa3 HEM3BECTHbIM 06pasuom. o ogHom 13 Npo-
uenyp no 11.3—11.5.5 onpenensaoT KOHLUEHTPALMIO CepbI.

13.3 [Ans npoBepku NONHOTbLI OKUCIEHUS UCMbITYEMOro obpasua ocMaTpuBatoT TPYOKM AN CKUFraHUS 1
Apyrue coctaBnsioLLmne YyacTu.

13.3.1 Cucrtembl BBOAA JIOQO0YKH

YMeHbLIAaT CKOPOCTb BBEAEHUS NTOAOYKM, pa3mep obpasua unu 1 1o, U Apyroe, €Cnun Harap Unm caxa
OTMeYaloTCsl Ha BbIXO4HOM KOHUe Tpybku Ans nMponusa. YBenuumearoT BpeMsi NpedbiBaHNs NTO40YKN B 30HE
OKUCNEHMWS NeYn, ecnm rnocre OKOH4YaHMs aHanmsa Ha NoA0YKe OTMEYaKTCA Harap 1 caxa.

13.3.2 Cucrtembl BBOAA WNpuua

YMeHbLuatoT pa3mep obpasua, CKopocTb BBOAA UK U TO, U ApYyroe nNpu HeNocpeacTBEHHOM BBee-
HUM UCNbITyemoro obpasua B neyb, ECNU Ha BbIXOQHOM KOHUE TPy6OKM Anst nuponusa HabntgatTcs Harap
n caxa.

13.3.3 OuucTtka u NOBTOpPHasa KanMbpoBKa

Yactn ¢ niobbiMK HarapooTIIOXKEHUSIMN UM CaXKeW OYULLIAKT COMMAacHO MHCTPYKUUSIM M3roToBUTENS.
lMocne o4MCTKM U perynmpoBKM COrMacHO MHCTPYKUMSIM M3rOTOBUTENS anmnapaTt coOMpaloT 1 NpoBepsioT Ha
yTeuky. Nepea NOBTOPHLIMM aHanM3amm UCMbITyeMbIX 00pa3LoB MOBTOPSOT KannubpoBKy npubopa.

13.4 YT06bI NONYYUTL OOUH pe3ynbTaT, PacTBOP KaXKAOro UCMbITyeMoro obpasua u3aMepstoT Tpu pasa u
3aTeM pacCcuMTbIBalOT cpeaHee 3HavYeHue.

13.5 Ecnu paamep obpasua paccynMTbiBalOT Mo 00bEMY, TO 3HAYEHMS MIOTHOCTU, HeOOXoaMMble Ans
pacyeToB, AOMKHbI ObITb M3MepeHbl (o meTogam ACTM [ 1298, ACTM [1 4052 unu aHanormyHelM meTogam)
npv TemnepaTtype, Npy KoTopon Obin ucneitaH obpaseL.

Ecnu pasmep obpasua onpeaeneH no Mmacce, 3HayeHust NIIOTHOCTU He TpebytoTcs.

14 PacueTbl

14.1 KoHuUeHTpauuto cepbl B UCMbITyeMoM o6pasue, Mr/kr (ppm), paccuMTbIBaloOT MO crieayowmm dop-
Mynam:

C 1000
Cepa= ——— 5
P K (5)
C1000
Cepa=———, 6
P ) (6)

raoe C — macca cepbl, 0OHapyxeHHasi B UCMbITyeMoM obpasLe (HenocpeACTBEHHO Ha Npubope unu paccyum-
TaHHas BPYYHYO MO KPMBOWM KarnmOpoBKK), MKT;
M — macca BBefeHHOro pactesopa McnbITyemoro obpasua, n3aMepeHHas HEMOCpPeACTBEHHO UMK paccyu-
TaHHas No M3MepeHHOMY BBeAEHHOMY 06beMy v nnoTHocTw, V- D, mr;
K — koadduumeHT rpaBumeTpuyeckoro pasbaesneHmsi. Macca ucnoityemoro obpasua/macca ncnbityemo-
ro obpasua n pacteoputens, rir;
V — ob6bem BBEAEHHOro pacTBopa UCMbITYyeMOro obpasLa, U3MEepPEHHbIN HEMOCPEACTBEHHO UMW paccyn-
TaHHbIV N0 BBEAEHHOW Macce U NioTHOCTU, M/D, mkr;
D — nnoTHoCTb 06pasLa, r/cm’;
1000 — koadhUUMEHT ANda nepesoda MKr/Mr B Mr/kr (ppm).

11
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BoccraHoBnenwue, %
100

95—

90 —

85

80—

75+

70—

ST T T T 1 1
700 750 800 850 900 950 1000
TemnepaTtypa B ueHTpe neun, °C
Cuctema okmcnenus cepbl: TvodeH B uuknorekcare (10 ppm S) ¢ ucnonb3oBaHMem anekTponuta
C KOHUeHTpauwuen asunga, pasHown 0,06 %
CKOpoCTb NnoToka
O6osHaveHne Kucnopon AproH  CootHoweHne Oy/AproH

O—0 40 160 1:4
- 100 100 11
S—A 160 40 41

PucyHok 3 — lNpoLeHT BOCCTaHOBMEHUS B 3aBMCMMOCTU OT Temnepatypbl (°C)

15 Mpeun3noHHOCTb U OTKITOHEHME

15.1 TpeunsnoHHOCTb HaCTOALLEro METOAA UCTbITAaHUA onpeaenieHa CTaTUCTUYECKUM UCCIeA0BaHNEM
pes3ynbTaToB UCMbITAHUA, NONYYEHHbIX B ABYX OTAErNbHbIX nabopaTopHbiX nccnegosaHusx. lNoapobHele cee-
AEHUsI NepBOro MexnabopaTopHOro nccnegoBaHus (cnyyar 1) MoxHO HaMTK B uccreaoBaTenbCkoM OT4eTe
RR:D02-1036.

BTopoe mexnabopaTtopHoe uccnegosaHue (cnydan I1) Bkntoyano 16 o6pasuoB 6eH3nHa 1 gu3enbHbIX
TOMMMB, KaXAbIV C HU3KMM COAEPXXaHNeM cepbl, KOTopble 6binv NpoaHanuanpoBaHbl 8 nabopatopuamu. MNpak-
TUYECKUI Npeaen KkonmdecTBeHHoro onpegernennsi (PLOQ), paBHbI NpubnuantensHo 3 MKr/T S, 6bin onpese-
neH ans obpasuoB OeH3MHOB ¥ paBeH NpuMbnuanTenbHo 5 Mkr/r S Ansg obpasuoB TMNa AU3ernbHbIX TOMMUB
(cm. nccneposatensckne otyeTol RR: D02-1546 n RR:D02-1547).

15.1.1 MNMoBTOpsieMOCTb

15.1.1.1 Cnyyan 1. PacxoxgeHvne mexay AByMS pe3ynbTaTaMmu UCMbITaHWA, NONyYEHHbIMU OOHUM U
TeM Xe onepaTopoM Ha O4HOM U TOM Xe annaparte Npu NOCTOSIHHbIX YCNOBUSX PaboTbl HA MAEHTUYHOM UCTIbl-
TyeMOM maTepuane npv gnutenbHOM npouecce paboTbl Npy HOPMarbHOM U NPaBUNIBHOM BbIMOSTHEHWUM METO-
Aa, MOXEeT NnpeBblwaTth cregyrolme 3HayYeHust TOMbKO B OOHOM cnydae u3 gsaguatn, rae X — cpegHe-
apudMeTUnYecKoe 3Ha4eHve AByX pe3ynbTaToB UCMbITaHUA

r=0,2802X(0.7901), 7)

15.1.1.2 Cnyyan II. Bbinu npoaHanuanpoBaHbl 00pa3subl 6eH3MHa C coaepXxaHUeM cepbl MPUMEPHO OT
3 0o 100 mkr/r n obpasubl AU3enbHbIX TONIMB C COAEPXXaHMeM cepbl NPUMepHo oT 5 o 40 MKr/r.

OnpepeneHHble 3HaYeHNs1 NOBTOPSEMOCTHM Obinn cneayoLme:

BeHaunH: 003194(X + 7,4502)1.3226;

IOunzenbHoe Tonnueo: 0,08520 (X + 0,65758),
roe X — cpegHeapydMeTUYeCKOe 3HaYeHne napansenbHbIX UCMbITaHURA, MKI/T.

15.1.2 BocnpousBogumocTtb

15.1.2.1 Cnyyvan 1. PacxoxgeHne mexay eAMHUYHbIMU N HE3aBUCUMbIMW pe3yrbTaTtamu, NosyyYeHHbI-
MW pas3HbIMK onepaTopamu, paboTatoLmMMm B pasHbix Tlabopatopusix, Ha UAEHTUYHOM UCCNeAYEMOM MaTepu-
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ane B TeyeHWe ANUTENbHOrO BPEMEHU NMpU HOPMarbHOM U MPaBUINbHOM BbIMOMHEHUN MeTo[a UCMbITaHus,
MOXXeT NpeBbIllaTh creayollee 3HavyeHe ToNbKO B O4HOM criydae 13 AaauaTtu, rae X — cpeaHeapudmeTu-
YyecKkoe 3HadeHue OBYX pe3yrnbTaToB UCMbITaHUA

R = 0,5793 X(0.7901), (8)

15.1.2.2 Cnyuyan II. Bbinu npoaHanvanpoBaHbl 06pa3subl 6eH3MHa C cCoaepXkaHUeM cepbl NPUMEPHO OT
3 po 100 mkr/r n obpasubl AM3eNbHbIX TONMB C COAEPXKaHMEM cepbl NPUMepPHO OT 5 Ao 40 mKr/r.
OnpegeneHHble 3Ha4YeHMs BOCNPOM3BOAMMOCTU ObInNv crnepytoLme:
BeHaunH: 0,1470 (X = 7,4502)1.3226;
OusensHoe Tonnueo: 0,5152 (X + 0,65758),
roe X — cpegHeapudMeTmyecKkoe 3HadeHe napannerbHbIX UCTbITaHURA, MKI/T.

15.2 OTKNoHeHue

Tpw cTaHAapTHbIX 3TanoHHbIX MaTepuana (SRM) HaunoHansHOro MHCTUTYTa CTaH4apTOB U TEXHOMOMMK
(NIST) 6bIrM NnpoanuanpoBaHbl AN onpegeneHus oTknoHeHns. OHu 6biny NnpeacTaeneHsl obpasuamu: SRM
6eH3nHa 2298 (4,6 mkr/r S) n 2299 (13,6 mkr/r S) 1 SRM amsensHoro Tonnuea 2723a (10 mkr/r S). na obpas-
uoB SRM 2299 1 2723a He ObInio 3aperncTpMpoBaHo 3ameTHoe oTknoHeHne. OgHako ans obpasya SRM 2298
ObINI0 YCTAaHOBIEHO OTKIOHEHUe, paBHoe 1,25.
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MpunoxeHue X1
(cnpaBo4Hoe)

KoHTponb kavyectBa (QC)

X1.1 MNopTBepxaatoT paboTy npubopa nnu npouedypy UcnelTaHus, aHanuanpys obpasew koHTpons kavectsa (QC).

X1.2 Tlepen npoBefeHMEM KOHTPONS KayecTBa pe3ynbTaToB MUCMbITaHWs (NpoLecc n3mMepeHns) nonb3oBaTernb Me-
Toda AOMKEH NPOBEPUTL CPpefHee 3HaYeHne onpeaensemMon BenMYMHbl U rpaHNYHble 3Ha4YeHUs KOHTPONbHOro obpasua
Aans QC (cm. ACTM [1 6299 n ASTM MNL 7").

X1.3 [Onsa ycTaHOBREHWs cTaTyca CTaTUCTUYECKOro KOHTPOISA BCEro NpoLecca NCMbITaHWs PErMCTPUPYIOT pesyrbTa-
Tol QC ¥ aHanuaupyloT C MOMOLLbI KOHTPOMbHbIX KapT MMM APYrol CTaTUCTUYECKW PaBHOLEHHOW npoueaypsl
(cm. ACTM [ 6299 n ASTM MNL 71)). MpUYnHbI NOSIBRNEHMS NOOLIX BbiMaAalLWMX AaHHbIX OOMKHbI ObITb MCCNEAoBaHbI.
PesynbTaThbl MccnegoBaHns MOryT, HO He obs3aTenbHO, ykazaTb Ha HEO6XOAUMOCTL MOBTOPHOW rpagyvpoBKM Npubopa.

X1.4 Tlpn OTCyTCTBUM KOHKPETHbIX TpeboBaHWii, NpuBEAEHHbIX B METOAE UCMbITaHUs, YactoTa ucnbitaHus QC
onpeaenseTcs 3Ha4MMOCTbIO Ka4ecTBa NMPOBOAMMOrO U3MEPEHNS, a Takke CTabnnbHOCTLIO MpoLecca UcnbiTaHns n Tpebo-
BaHWAMK noTpebuTtens.

O6bI4HO KOHTPONbLHBIN 0b6pa3sew, Ans QC cnegyeT aHanM3npoBaTth Nepes KaxabiM ucnbiTaHnem obpasuos. YactoTy
QC cnepyeT yBenuunTb, €Cnn NoBceaHEBHO aHanuampyeTcst 6onbLuoe Konnyectso obpasuos. OgHako, ecnv HarnsgHo
BMAOHO, YTO UCMbITaHWE HaXOAMTCS NOA CTaTUCTUHECKMM KOHTPOMNEM, MOXHO YMeHbLUWNTL YacToTy ucnbitaHusa QC. MNpeuu-
3MOHHOCTb Pe3ynbTaToB UCMbITAHUS KOHTPOMbHOro obpasua npn QC formkHa Nepuoanyeckn NPoBepATLCH MO nokasarte-
nam npeunsnoHHoctn metoaa ACTM, 4ytobbl ybeamTbes B Ka4ecTBe nonyvyaemMbiX AaHHbIX.

X1.5 PekomeHayeTcs N0 BO3MOXHOCTM BbIGUpaTh TUM KOHTPONbHOro obpasua, npeacTaBUTENbHOro No OTHOLLEHWIO
K 06bI4HO aHanu3npyembiM obpasuam. Ha nepuog nposegeHus ucnbitaHuin QC KOHTponbHble 06pasubl 4OMKHbI ObiTh B
[OCTaTOYHOM KONMUYECTBE U B YCIOBUAX XPaHEHUS AOMKHbI COXPaHSATb FOMOreHHOCTb 1 CTabUNbHOCTb.

OTHOCWTENBHO AOMNOMHUTENBHBIX MHCTPYKUMI Mo npouedypam QC v gaHHbIX aHanv3a B BUAeE KOHTPOSbHbIX Anar-
pamm — cM. ACTM [1 6299 n ASTM MNL 7.

Y Manual on Presentation of Data Control Chart Analysis, 6th ed., poctynen B ASTM International,
W. Conshohocken, PA 19428.
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MpunoxeHune X2
(cnpaBoy4HOe)

BbiBOA ypaBHeHMﬁ AnA KyNIOHOMeTpUu4eCKux pac4yeTtoB, MCNonb30BaHHbIX B pasgene 14

X2.1 BbiBoA ypaBHeHUW

X2.1.1 BblBOA ypaBHEHWI, UCTONb3YEMbIX B pa3fene 14 «PacyeTbl», OCHOBbLIBAETCS Ha KyJIOHOMETPUYECKO 3aMeHe
VOHOB Tpuitogmaa (Moaa), NoTpebnseMbix B peakumm, Npoxoasilei B MUKPOKYNoHoOMeTpuyeckon suerike (I3 + 2e — 3I7). Ko-
nuyecTBo 06pasoBaBLLErOCH NPOAYKTa peakuun (MOHOB TPMMOoAMAA) MeXdy HavyaroM 1 OKOHYaHMEM MPOTEKaHUS TOoKa no
OKOHYaHUM TUTPOBaHUSI MPOMNOPLMOHAIBHO KONUYECTBY NPOTEKLLEro pe3ynbTupytoLwero 3apsga Qt.

X2.1.2 B 60nbLlUNHCTBE NPUMEHEHMWI UCTONb3YIOT NOCTOSIHHBIN TOK TaK, YTO NPoM3BeaeHMeE Toka i B amnepax (Kyrno-
Hax B CeKyHAy) Ha BpeMs T B cekyHAax, Tpebyemoe Ans OCTMXKEHNS KOHEYHON ToYkK, obecneynBaeT BenuunHa 3apsaa Q
(kynoHsbl), Heobxoanmas AN NoNyYeHns MOQHOTO SKBUBANEHTa pearnpyoLlero Bewectsa, T. €. Q = iT. [108ToMy 4MCno ak-
BMBAIIEHTOB pearmpyoLLero BellecTtBa paBHo Q/F, roe F — noctosHHaa ®apages, pasHast 96500 KynOHOB Ha SKBMBAmEHT.

X2.1.3 MNoaTomy ypaBHEHUE AN HaXOXOEHWs1 MacChl pearvpyloLLero BewecTsa cneayollee:

Q) 16r

FC skB
macca cepbl,r 3KB . (X2.1)

macca obpasua,r macca obpasua’

KoHueHTpaLus cepbl =

0,1MB 2mmuH 60c 10°B 161 10° mkr

- oo OOAM AoM MUH ~ MB  3kB r X2 2
MKr S = A atonm 96500 C A.s ’ ( )
R(Om).-——— 2. ".f
9KB C

roe A — n3mepeHHas nnowaab nuka, atonm?;
0,1 — 4yyBCTBUTENbBHOCTb A1 3anucuK camonucua, MB/aonm;
2 — CKOPOCTb NPOTSKKM NEHTbI caMmonucua, MUH/ANAM;
60 — koadhdULMEHT NnepeBoaa BPEMEHN U3 MUHYT B CEKYHbI, C/MVWH;
1073 — KO3(h(PULMNEHT NepeBoda HaNpPsHKEHUs U3 BOMNbT B MUNIMBOSLTLI, B/MB;
16 — rpaMM-3KBMBAreHT Cepbl, I/3KB;
R — ycraHoBKa nepeknioyatens gvana3oHa MukpokynoHomeTtpa, Om, npu nogctaHoske VIR = 1 (amnepbl) nonyvyaem:
., 0,1MB 2muH 60c 10°B
A oM< - —. —
- aionm  goonm MmH- MB |
Q(A-s) ; X2.3
R(Om) (X2.3)

F — 96500 C/akB, koHcTaHTa dapages’) (aneKTpuyeckuii SKBUBANEHT Macchl OAHOTO rpaMM-aKBUBamNeHTa MoGoro
BeLlecTBa);
A-s/lc — nepeBof KyJIOHOB B aMnep-CekyHAbl;
f— Ko3hhMUMNEHT NpeBpaLleHns (OTHOLLEHUE ppm S, onpeaeneHHon ANst cTaHgapTa, K U3BECTHOMY ppm S B CTaH-

napte).
Moatomy
6
A-12:10°A.s. 167 107 mkr
- 9KB r X2 .4
MKkr S 96500C A-s ' (x2.4)
R.IOVVY A ¢
3KB C
CnepoBaTenbHo,
-3 6
IVIKrS=A 12-107°-16-10 MKT (X2.5)
R-96500-f
CnepoBaTenbHo,
MKr S = (A-1,99)/(R-f). (X2.6)

) 3HauyeHue KOHCTaHTbI dapages 6bino nosTopHO onpeaeneHo B 1960 r. HaunoHanbHbIM Otopo cTaHaapToB. HoBoe
3HayveHune = (96489 + 2) kynoHa (XumMu4eckas Likana).
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Mockonbky ppm = MKr/r, TO

ppm S = A9 10-3 ML NOTHOCTb, T ; (X2.7)
R -f -06bem, Mkn MK Mn
103
opm S = A-199-10 . (X2.8)
R -f-06bem -nnoTHoCTb
Tak kak macca = 06beM - NNOTHOCTb, TO
ppm S = (A-1,99)/(R-f- macc, r). (X2.9)

X2.1.4 BblBOA ypaBHEHMS NPU MCNONb30BaHUM OUCKOBOTO MHTerpaTopa A B ypaBHeHUW X2.6 BblpaXaeTcs B KBa-
paTHbIX Atonmax. OgHako 3TOT napaMeTp MOXeT ObiTb BblpaXeH B efuHuuax otcyerta. [loatomy A, ,cu0|7|M2 = oTCYe-
Tl - 1073, nockornbky 1 aroiim? = 1000 oTcueToB. CnegoBaTenbHO, NOACTaHOBKa BMECTO A B ypaBHeHue X2.6 3Ha4yeHus1 oT-
cyetsl - 1072 gaer

Mkr S = (oTcyeTbl - 1,99 - 10-3)/(R - f) (X2.10)
n Torga

1,99
OTCYEThI (X2.11)

ppm S = .
R -06beM, MKN-MAOTHOCTb, I/MA-f

ppm S = (oTcueTsl - 1,99 - 107 %)/(R - macca, r - f).

MpumedyaHwue— OtcyeTbl = 100 - nokazaHWe MHTErpaTopa NPU OTKIIOHEHUM Ha MOIHYHO LUKary.
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Mpunoxenne OA
(cnpaBo4Hoe)

CBeAeHUs1 0 COOTBETCTBMU CCbITOYHbIX CTaHAAPTOB CCbINTOYHbIM HAUMOHalNbHbIM CTaHAapTam
Poccuiickon ®Penepaumm (M AENCTBYIOWMM B 3TOM Ka4yeCTBe MEXrocyAapCTBeHHbIM CTaHAapTam)

Tabnuua OA.1

O603HaYeHne CCbiNoYHOro CteneHb
O603HayeHne n HaMMmeHoBaHue COOTBETCTBYHOLLEro HauMoHanbHOro ctaHgapTta
CTaHaapTa COOTBETCTBUA

ACTM [] 1193 — *

ACTM [ 1298 MOD FOCT P 51069—97 «HedTb u HedTenpoayktel. MeToa onpeneneHuns
MAOTHOCTU, OTHOCUTENBHOM NIIOTHOCTM U NOTHOCTU B rpagycax APl apeo-
MeTPOM»

ACTM [ 4052 — *

ACTM [ 4057 MOD FOCT P 52659—2006 «HedTb 1 HedTenpoaykTel. MeToabl py4yHOro ot-
6opa npob»

ACTM L1 4177 — *

ACTM [ 4806 — *

ACTM [] 4814 — *

ACTM [1 5798 — *

ACTM [1 6299 — *

Mpaeuna OSHA 29 CFR,
naparpacdbl 1910.1000 n
1910.1200

TCTBUA CTaHOapPTOB:

* COOTBeTCTByIOLLI,I/IIZ HauWoHanbHbIA cTaHgapT OTCYTCTBYET. o ero yTBEPXOAEHUA pekoMeHayeTCA NCNOoNb30oBaTb
nepeBo Ha pyCCKVIVI A3bIK faHHOro ctaHgapTa. lNepeBoj aHHOMo cTaHAapTa HaxoauTcs B G)e,u,epaanOM MHdopmaLm-
OHHOM (*)OH[Le TEeXHUYEeCKUX pernameHToB U CTaHOapToB.

MpumeyaHune—BHacToswen Tabnuue ncnonb3oBaHo cnepywulee ycnosHoe 0603HayYeHne cTeneHn cooTee-

MOD — mogudpuumpoBaHHble cTaHAapThl.
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YOK 621.892:543:006.354 OKC 75.080 519 OKCTY 0209

KntoyeBble cnosa: CBETMblE He(*)TﬂHbIe Xnagkme yrnesoaoponbl, cepa, cnenbl, MUKPOKYJIOHOMETPUA
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