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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 NMOAIrOTOBIEH OTKkpbITEIM akUUoHEpHBLIM 0DLEeCTBOM «BCcepOoCCUUCKNA HayuyHO-UccnegoBaTeNb-
CKUW UHCTUTYT no nepepadoTtke HedpTU» (OAO «BHUW HI'») Ha ocHOBe COBCTBEHHOMO ayTEHTUYHOIO NEpeBo-
0a Ha pyCCKUM A3bIK cTaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHuyeckum komutetom no craHgaptusaumm TK 31 «HedpTaHbIe TONNMBa U CMa304YHbIE
MaTepuanbi»

3 YTBEPXXAEH W BBEAEH B OEWNCTBWE Mpukasom PeaepanbHOro areHTCTea no TeXHUYECKOMY
perynupoBaHunio U metponornn ot 27 aekadps 2010 r. Ne 1129-ct

4 Hactodawun ctaHgapt naeHtudeH ctaHgapty ACTM [ 3120—08 «OnpeaeneHune cneaoBbIX KONU-
YEeCTB Cepbl B CBETNbIX XNOKNX HEPTAHLIX yrinesogopoaax MeTtogomM OKUCITUTENbHOU MUKPOKYIIOHOMETP UMY
(ASTM D 3120—08 «Standard test method for trace quantities of sulfur in liquid petroleum hydrocarbons by
oxidative microcoulometry»).

HaunmeHoBaHMe HacToALWEero ctTaHgapta UsMeHeHO OTHOCUTENbHO HaUMMeHOBaHUSA YKa3aHHOIo ctaHaap-
Ta ACTM gna npusegeHus B cootBeTcTBMe ¢ [OCT P 1.5—2004 (noapasgen 3.5).

[1py NpUMeHeHn HaCcTOodALLEero ctaHagapTa pekomMeHayeTcs UCMONb30BaTb BMECTO CChINTOYHBIX CTaHaap-
TOB COOTBETCTBYIOLME UM HalUMoHanbHeIe cTaHaapThl Poccnnckon ®egepadlin M MexXrocygapcTBeHHble CTaH-
0apTbl, cBeAeHUS O KOTOPLIX NpUBeAeHbl B AONONHUTENbHOM NpunoXkeHunn A

5 BBEOEH BI'NEPBbIE

ViHcbopmayust 06 UMEeHeHUSIX K HacmosilweMy cmaHoapmy rybnukyemcs 8 eXke200H0 u30asaeMoM UH-
opMallUOHHOM yKa3zamene «HalyuoHanbHbie cmaHOapmbi», a meKkcm U3MeHeHUU U rornpasok — 8 exxeMe-
CSYHO U30asaeMbixX UHPOPpMaUUOHHBIX yKazamernsx «HauuoHalnbHbie cmaHoapmbi». B criydyae riepecmompa
(3aMeHbl) Ui OMMEHbLI Hacmosuwje2o0 cmaHoapma coomeemcemeyruiee yeeoomMmreHue byoem ornybriukoeaHo
8 eXXeMeCs4YHO u3dasaeMoM UHpOpMaUUOHHOM YKalamerne «HauuoHaneHbie cmaHOapmbi». Coomeemcemay-
rouast UHgbopmMmauus, yeeooMiieHuUe U meKkcmal pasMeljaromces makxe 8 UHgbopmMayluoHHoOU cucmeme obujez20o
rofb308aHUss — Ha ocbuyuansHoM calime ®edepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Memporsioauu 8 cemu VIHmepHem

© CtaHgaptuHdopm, 2012

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

YITMIEBOAOOPOObI HE®TARHDBIE CBETJIbIE XUOKUE

KonuyecTBeHHOe onpeaeneHue crnenoB cepbl
MeTOAO0M OKUCNTUTENMbHOU MUKPOKYITOHOMETPUUN

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

[lata BBegeHna — 2012—07—01

1 ObnacTtb NpUMeHeHus

1.1 Hacrtoawwnin ctaHgapT ycTaHaBnNMBaeT MeTo onpeaeneHns KoHUeHTpaLU My cepbl B npegenax ot 3,0

0o 1000 mr/kr B cBETNLIX KNAOKUX YINIEBOAOPOAAX U TONNUBAX, COAEpKaLLUX OKCUreHaTbl, KUNSILMX NMpK TeMne-
patype oT 26 °C go 274 °C (o1 80 °F go 525 °F).

[TpumedaHune—IllpegsaputenbHble AaHHbIE NOKA3arnu, YTO HACTOSALWMN METO UCMbITAHUSA TaKKe NPUMEHUM
a5 onpegenenns cepol B AeHaTypupoBaHHoOM TonnmeHom ataHone (ACTM 1 4806), moTopHOM TONNMBE ANS ABUraTenen
C uckpoBbIM 3axkuranmnem (ACTM 14814), tonnueHom atanone (Ed 75-Ed 85) (ACTM I 5798) unmn tonnmBHbIX BEH3UHOBbLIX
CMECSIX, CoAepKalmMX OKCUreHaTbl, C KOHUeHTpauuen atanona bonee 10 %. OgHako Npeun3noHHOCTb ANS YKa3aHHbIX Ma-

TepuarnoB He onpeaenanacek. B nactoswee spems nogkomuteT [1 02.03 paspadbarteiBaeT OPMYyIMPOBKY NPELN3NOHHOCTH
O YKa3aHHbIX BbllLe MaTepuarnos.

1.2 Opyrie maTtepuansl, HaxogdawmMecs B npegenax reMmnepatypbl otbopa dpakunn, ykasaHHbIX B 1.1,
HO € KOHLUeHTpauunen cepbl Bbille 1000 Mr/Kr, MOXXHO UCNLITLIBaTL, pa3daBnss Ux, UToObI BBECTU B paMKu yCTa-
HOBMEHHOrO BhILLEe npegena. Kpome Toro, HacTosAWMM MeToaoM MOTYT ObITb UCNLITaHLI 0bpasLbl TONMUB C
npegenamy KMNeHUs, BbIXoAAWMMKA 32 YCTaHOBMNEHHbIE MpaHULbl, HANpUMep Au3efibHble 1 bUoan3enbHbIe
TOMNUBA.

1.3 3HayeHuUs, NnpuBedeHHble B eanHunUax cuctemel CH, cnegyeT paccMmaTpuBaTth Kak cTaHOapTHLIE.
3Ha4YeHus, npuBeaeHHble B eAUHULLAX CUCTEMbI AIOUM-PYHT, NpUBeAeHbl TONbLKO ANA MHopmMauun. [peanou-
TUTENbHBIMU eaUHULLAMW ABMSAKOTCS MUNNUIPaMMbl Ha KUorpamMm (Mr/Kr).

1.4 B HacTosdllem cTaHOapTe He NpeayCcMOTPEHO pacCMOTPEHNE BCEX BOMNPOCOB obecneveHnsa 6e30-
NAacHOCTU, CBA3AHHbLIX C ero Ucnonb3oBaHWeM. [lonb3oBaTenb HaAcTOALWEro ctaHgapTa HeceT OTBETCTBEH-
HOCTb 3a MNPUHATUE COOTBETCTBYIOLLMX Mep BE30NacHOCTU U 3a COXpaHeHMne 300POBbSA MNepcoHana, a Takke
onpeaendeT LenecoobpasHOCTb NPUMEHEHUA 3aKoHoAaTeNbHbIX OrpaHUYeHU nepeq ero MCNoNbL3oBaHNEM.
GopMynMUpoBKM 0CODBLIX CrydYaeB ONacHOCTM NpUBeaeHbl B pasgenax 7—9.

2 HopMaTuBHbIE CCbINKN

B HacTodweM cTaHgapTe UCNOoNb30oBaHbl HOPMAaTUBHBIE CCHINIKKM Ha cneayrowne ctaHgapThl:

ACTM 1 1193 Cneuudukauna Ha soay-peaktme (ASTM D 1193, Specification for reagent water)

ACTM O 1298 MeToa onpegeneHnsa NMOTHOCTUA, OTHOCUTENBHOW MMOTHOCTU (yYOENnbHOroc Beca) Unu
nnoTHocTU no API ceipon HedpTn 1 XMakmx HedptenpoayktoB apeomMeTpoMm (ASTM D 1298, Test method for
density, relative density (specific gravity), or crude petroleum and liquid petroleum products by hydrometer
method)

ACTM [ 4052 MeToa onpegeneHnss NNOTHOCTU M OTHOCUTENbHOWU NMIOTHOCTU XXMUAKOCTEN UM POBbLIM
nnoTHoMepoM (ASTM D 4052, Test method for density and relative density of liquids by digital density meter)

ACTM [ 4057 PykoBoAcTBO Mo pyvyHOMYy oTOopy npod Hedtn U HedbTtenpoayktoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

U3pgaHne odbvumanbHoe
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ACTM O 4177 PykoBoACTBO MO aBTOMaTUYECKOMY OTOOpy npod HedpTMm M HedpTenpoayKToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

ACTM [1 4806 Cneuudomnkauusa geHaTypupoBaHHOro TONMMBHOMO 3TaHoNa AN CMeLeHNA ero ¢ 0eH3u-
HaMW, NMPUMEHSIEMBIMUA B MOTOPHLIX TONNMMBaxX AnNga Asuratenen ¢ UckpoBbiM 3axkunraHmem (ASTM D 4806,
Specification for denatured fuel ethanol for blending with gasolines for use as automotive spark-ignition engine
fuel)

ACTM [ 4814 Cneundpunkaumsa Ttonnmea AN MOTOPHLIX ABUratenem € WUCKPOBbIM 3aXKUraHUEM
(ASTM D 4814, Specification for automotive spark-ignition engine fuel)

ACTM I 5798 Cneundgpumkauusa TonnmeHoro ataHona (Ed75-Ed85) ona MoTOpHBIX ABUraTeneun ¢ UCKpPo-
BbIM 3axuraHmem (ASTM D 5798, Specification for fuel ethanol (Ed75-Ed85) for automotive spark-ignition
engines)

ACTM 16299 PykoBoACTBO NO NPUMEHEHUIO CTAaTUCTUYECKUX MPUEeMOB rapaHTUM KadyecTBa A4 OLUEHKA
paboTbl cuctem aHanutTudeckoro nsmepeHust (ASTM D 6299, Practice for applying statistical quality assurance
and control charting technigues to evaluate analytical measurement system performance)

[MpaBuna OSHA 29 CFR, naparpadbl 1910.1000 1 1910.1200 (OSHA Regulations 29 CFR, paragraphs
1910.1000 and 1910.1200)

3 CywHoOCTbL MeToaa

3.1 Knagkmn obpasel, BBOAAT B TPYOKYy ANS NUponm3a, B KOTOPOW noadepXUBarkoT TemnepaTypy
900 "C—1200 °*C un 4yepes KOTOpYIO NpoTeKkaeT NMOTOK rasa, cogepxawmm 50 %—80 % kucnopoga W
20 %—50 % nHepTHOro rasa (Hanpumep, aproHa, renua n 7. 4.). lNpu okncnutensHOM NUPONM3e cepa npeespa-
LLlIaeTCcsl B ABYOKWUCH Cepbl, KOTOpas 3aTeM nonagaeT B TUTPOBaAlbHYO AYEUKY, rae oHa pearmpyeTt ¢ MOHOM TPpU-
noaunaa, NPUCYTCTBYOWMM B anekTponute. M3pacxoooBaHHbLIA NpU 3TOM TpUMOAMA KYNOHOMETPUYECKN
BOCCTaHaBNUBAaETCA, U cyMmMapHbIn ToK ([ - f), TpebyeMbln ANs ero BOCCTAHOBNEHUS, SABMHAETCH MEPON coaep-
XXaHUA cepbl, NPUCYTCTBYIOLLEN B UCTIbITYeMOM obpasLe.

3.2 [lo mepe nocTynneHna ABYOKUCU cepbl B TUTPOBAaIbHYIO AYEUKY B HEW NPONUCXOQNT crneayrowasa pe-
aKLMS

I3 + SO, +H,0 >80, + 31 + 2H". (1)

N3pacxoaoBaHHbBIM B NpUBeaAeHHOW BhILLE peaKun MOH Tpumoanaa reHepupyeTcda KYNoOHOMeTpU4eckn B
COOTBETCTBUN CO cneaytolen peakumnen

37 5> 15+ 2¢ . (2)

3.3 JTU MUKPOSKBUBANEHTbl MOHa Tpunoauaa pasHbl YACTTY MUKPO3KBMBaNeHToB noHa SO, B TUTpye-
MOM obpasLe, NoCTynarWmnx B TUTPOBAIBHYIO SIMEUKY.

4 3HayYeHue N NpuMeHeHue

4.1 HacTtoawmmn metoa UCnbiTaHUA UCNONBL3YIOT ANA onpeaeneHna KoOHUeHTPpaL MM cepbl B CBETbIX XUO-
KX yrneesoaopoaax, 0eHsanHe N AnsenbHbIX TOMNUBAaX U UX Npucagkax, rae TakMe KoOHUEHTpaLuunM cepbl MOTyT
ObITb BpeaHbl NPKY UX NPOU3BOACTBE, aKcnnyaTaunum N UCnonb3oBaHnn. MIamepeHmne KoHUEeHTpaunmM cepbl Npu
Npon3BoaAcTBe DEH3NHA U AN3ENbLHOrO TOMNNMBa N B OKOHYATETIbHOM MPOoayKTe TpebyeTcd Kak aAnsl yperynupo-
BaHWUA, Tak U ana obecnevyeHUss BEPOATHOIO MakCUManbHOro cpoka CnyXobl KaTanuTU4ecknx KOHBEPTOPOB,
MCMNONb3YEMBbIX B aBTOMODUNBHOW NPOMbILLNTIEHHOCTMN.

5 Mewawwme hakTopsbl

5.1 HacTtodawmnmn metoa UCnbITaHUA MOXKHO NMPUMEHATL NMpK obLLen KOHUEHTpaLUun ranonuaos, NnpeBbiLlla-
owen B 10 pas ypoBeHb cephl, U 0bLLen KOHUeHTpauun asoTa, npesbiatowen 8 1000 pas ypoBeHb Cephil.

5.1.1 Ona goctuwkeHUsa KONMUMYECTBEHHOro onpeaeneHns cepbl Mo HacTodweMy MeToay Heobxoaumo
TOUHO CMeaoBaTh YKaszaHUAM, U BCE BO3MOXHbLIE MCTOUHUKN 3arpsa3HEHNS1 Cepon AOIMKHbI ObITb YCTPaHEHH!.

5.2 HacTtosawunn metoa UcnblTaHWA HeENpUMEeHUM NMpr odbLlemM cogepaHun B obpasLe TsXenbiX MeTarn-
nos (Hanpumep, Ni, V, Pb nu . a.) 6onee 500 mr/kr (ppm).

2
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6 Annapartypa

6.1 MoXHO Ucnonb3oBaThb TPYOKY ANA NUponmnsa 1 neds Nobon dopMbl, HO OHU AOMKHBI COOTBETCTBO-
BaTb onpeaeneHHbIM NnapameTpam. Ha pucyHke 1 npeacrtaBneHa TMnu4Has annapaTtypa, Ucnonb3yemMas B Ha-
cTosiLlee Bpemsl.

9)

;1 [ —>

1T — nenTtouHbIM HarpesaTtens (100 °C); 2 — Bbixoa; 3 — nedvb; 4 — UeHTp; 5 — BXxona;
6 — peareHTHbIW ra3 — Kucnopoq; / — ra3-HocuTenb — aproH

PucyHok 1 — TunnynHasa Tpyodka ansi nnponuaa

0.2 TUNWUYHBIA KOMMIEKT KYJIOHOMETPUHECKOTO allllapdia M CXEMd MNOTOKa OKACITTEJ1IbHOIO d3d HEPE3
HETO A4 onpeiesieHNA ClliegoB CePbl NnpeacrtaBJ1€HblI Ha PUCYHKE 2.

1T — kncnopoa; 2 — aproH; 3 — membpaHa ans seoaa obpasua; 4 — Bxoa; 5 — nuponuaHas nedb, 6 — 30Ha nNUponuasa; / — BbIXoA,;
8 — TUTpaUUOHHAaA AvYeuka; 9 — MUKpokynoHomeTp; 710 — NoTEeHUUMOMETPUYECKUU camonucell

PUCYHOK 2 — CXxema TUNMYHOro KyJIOHOMEeTPUYEeCKOro annapara Ansi onpeaeneHust crneioB cepbl

6.3 leub, obecnevnBarowlas temnepatypy 900 °C—1200 °C, gocTaTouHyO AN NONHOMC TEPMUYECKOro
pasnoXeHna opraHM4eckon MaTpuLbl U MONTHOTO OKUCNEeHUSA opraHn4eckn ceasaHHou cepbl Ao SO,. Hann4vue
He3aBUCUMO PerynmpyemMelX TeMnepaTypHbIX 30H Ha BXo4e U Beixoae He siBnsieTcs obasatenbHbiM. MOXXHO UC-
NONb30BaTb 3MNEKTPUYECKYIO NeYb.

6.4 Tpybka ona nnponusa, N3roToBeHHas U3 KBapL,a U CKOHCTPYUPOBaHHas Takum obpa3som, 4To obpa-
3eL, UcnapsaeTca B HarpeTour 3oHe nepen nevbto N NepeHoCnTCs MHEPTHBIM ra3oM-HOCUTENEM B 30HY OKUCHE-

3



[OCT P 54288—2010

HUS, TAe UcnapuBlUMAcA obpasel, cMellMBaeTcs C KACNMOPOAOM W TepMudecku pasnaraetcd. BxoaHoe
OTBEPCTME AOITKHO ObITb AOCTaTOYHO BOMbLUMM, YTODLI Iogouka ¢ 0bpasLoM NONTHOCTLIO MOMeLLanach B 30He
oKucneHus Tpyobku Ansa nMponnsa unmnm MoXHo ObiNo HenocpeaCcTBEHHO BBOAUTL 0bpasel, B HarpeBaemMyto 30Hy
nepeq nevbto. Tpybka Ang nuponusa AoimkHa MMeTb DOKOBbIE KofleHa Ana BBOAA KACNopoda U MHEPTHOro
"a3a-HocuTens.

6.5 TuTpoBanbHasa siMenka COCTOUT U3 Mapbl 3NEeKTPOAOB: U3MEPUTENbHOMo 3neKkTpoda U 3ekTpoia
cpaBHEHUA AN onpeaeneHnst UsSMeHeHUn KoHLEeHTpaLunmM noHa Tpumoanaa; napbl reHepaTOPHbIX 3MeKTPOaoB:
aHOOHOro N KaToAHOro 3NeKTPoa0B ANA nogaepKaHust MOCTOSIHHOW KOHLUEHTpaLuM MoHa Tpunoamnaa; BXOAHOro
OTBepCTUS And razoobpasHoro obpasua 13 Tpyoku Anst nMponusa; BbIXOAHOMO OTBEpCTUSa ANS BbiIXoda U3
TUTPOBANbHON AYEKN OTpaboTaBLUMX ra3oB.

DNeKTpoa CpaBHEHUA MOXET ObITb 3MEKTPOAOM, M3rOTOBMEHHBIM M3 ABYX MaTepuanoB — Ag/AQCI, nnu
B BUAe NIaTUHOBOM NPOBONOKM B 3aNOfIHEHHOW HANONOBUHY siYenKe ¢ HacblWeHHbIM TPUMoanacMm.

N3mepuTenbHbIA 3NeKTPpoa, a TakkKe aHOAHbIN 1 KaTOAHbIN 3NeKTpoabl reHepaTopa U3roTOBMAT U3 Nina-
TUHbI. AYenka Ang TUTPoBaHUA AOMKHA ObiTb Takon, YToObl NepemMeLllnBaHne MOXHO ObIfo BbIMOMHUTL Mar-
HUTHOM MeLlankon, NOTOKOM rasa wunu Apyrumu nogxoaswmmum cnocobamm. MoxHo mucnonb3oBaTb Apyrue
N3MEpPUTENbHBIN 3NEKTPOA N 3NeKTPOod CPaBHEHUS, eclii OHU OTBeYaT TpeboBaHMAM HacTodAWero MmeToaa
MCMbITAHUS.

[Tpumedanune—Cneagyer cobnogarb akKypaTHOCTb, UTOBbLI HE BbINO YPE3MEPHOIo NEpPEMeELINBaAHNSA U YTODb!
HE NOBPeanTb 3NeKTpoabl mewankon. [loctaTovHO NErkoro 3aBuXpeHns Npu NnepemMmeLllmBaHun.

6.6 MukpokynoHomeTp — annapart ¢ perynmpoBKOU NPOLECCOB 3aTyxXaHUA U Bo3pacTaHUd, A0JKeH
obecne4ynBaTb U3MEpeHUe noTeHunana napbl K IAMepUTENbHbIN ANEKTPOd — 3M1IEKTPOoA CPaBHEHUA» U CpaB-
HeHue 3TOoro noTeHUMana ¢ noTeHunanom cMmelleHnusa. TUTpaHT BoCcCTaHaBNMBaEeTCA NyTEM YCUTEHNUSA 3TOU
PA3HOCTU NOTEHUMANOB U nepeaadn 370N PaA3HOCTU K Nape reHepaTopHbIX 3NMeKTPoAOoB «pabovnid anek-
Tpo4 — BcnomMoratenbHbI anekTpon». MUKPOKYNOHOMETP CYMMUPYET KONMUUeCTBO MCMNONb30BaHHOIO TOKAa,
PACCUYUTBLIBAET 3KBUBANIEHTHYIO MacCy TUTPYEMON Cepbl N KOHLUEHTpaL WO cepbl B obpasLue.

6.7 JleHTouYHbLIM camonucel, (Ntobon), NnpeaHasHavYeHHbIN Ang coopa AaHHbIX U NOCTPoEeHUSA rpadurKka 3a-

BUCUMOCTU noTeHunana (mV) oT obbema BBOAMMOrO B NpoLiecce aHanmsa TUTpaHTa B A4elKy Ansl TUTPOBa-
HUS.

6.8 KoHTponnepbl noToka. Annapart gosmkeH ObiTb 000pyaoBaH KOHTpONepamMmn noToka, obecneymBato-
LMW NOCTOAHHYIO NoAaYy KMCNopoaa U MHEePTHOro ra3a-HoCUTEens.

6.9 Tpybka c ocywmntenem. OkucneHne obpasua conpoBoXgaeTcs obpasoBaHUeM BOAAHOMo napa, Ko-
TOPbIN, €CNA AOMNYCTUTL €ro KOHASHCALUIO MeXay BXOA0OM U BbIXOAOM TPYOKM ANs nUponnsa U ss4emnkon ans
TUTpoBaHu4, byaet abcopbunposaTtb obpasoasLuMca SO,. B pesynbTaTe nony4atot HU3KYHO CTeneHb Npespa-
lWeHuns. Onsa npeagoTBpalleHns 3Toro noMellaroT Tpyoky ansa aermagpartaunmn ¢ pocgopHOU KNCNOTOW MexAay
AYE KON ANsl TUTPOBAHUA N BbIXOAOM TPYOKU Anga nuponusa. MoXXHO NpUMeHsTL Apyrie cnocobkl, Hanpumep
MCNOMNb30BATb JIEHTOUHLIA HarpeeBaTeNlb UNU TPybKW, OTBOAALLME BRary, ecnu npum 3STOM MoKasaTenu
NnpPeymn3noHHOCTM COOTBETCTBYIOT YCTaHOBMNEHHBLIM AN AaHHOro MeToaa.

6.10 Wnpuubl ans otbopa npob. Heobxoanm MmukpoLunpul, obecnevmsatoLlmiA TOHYHYO nogadvy oT 5 Ao
80 cm? obpasua. Beogumbein obbem He gormkeH npeBbiwaTh 80 % BMEeCTUMOCTHM LWnpuLa.

6.11 Cuctema BBoaa obpasua. MoxHo ucnonb3oBaTth No6oM TN cucTemMsbl BBoga obpasLa.

6.11.1 Cucrema BBOoAa Noaoyku. Bxoa Tpydbku Anst nmponuasa repMeTuyHo coeanHsieTca (NpunanBaeT-
cH) C cMcTeMON BBOAA Noaodku. Cuctema obecnevmBaeT oxXNaXKaeHHY0 30HY nepea nevsto Ans noao4ky ¢ 00-
pasLoOM 40 KONUYECTBEHHOro BBeAeHMs obpasua B NOoACHKY U npoayBaeTcsl MHEPTHBLIM ra3oM-HOCUTENEM.
3ateM MexaHU3M, rnepemMeLllaroLmm nogodKky, NONHOCTLIO BBOAUT NOAOYKY B 30HY OKUCIEHUA Nedn.

MexaHn3M nepemelleHnsa AomKeH NpoaBurate M BeIBOAUTL NOACYKY Ansl obpasua B 30HY U U3 30HLI
OKUCNEHUA neYvn ¢ perynmpyemMomn n noCTOAHHOM CKOPOCTbLIO (CM. NpumMedvaHune K 6.11.2).

6.11.1.1 Oxnagutens BBoAa nogouku (nobon). JleTydecTtb obpasua n 06beM BNpbICKa MOXET NOTPebo-
BaTb NPUMEHEHNE YCTPOUCTBA, obecnevnBatolero oxnaxageHme noaodvkm ansa obpasla go BBeaeHUs obpas-
Lla. HacToaTenbHO PeKoMeHAYHTCA TepMosnekTpudeckme oxnagutenn Unm ycTpoucTBa peuupKynauun
OXNaXaeHHoM XKnakoctun. OxnaxaeHme nogodek ¢ obpasLomM Mexay aHanmsamm MoXeT okasaTbCH 3 eKTUB-
HBIM MPW YCNOBUK, 4YTO 0bbeM obpasua He CRULWLKOM OONbLLION.

6.11.1.2 INoaoukm Anga obpasLa U3roToBfIeHbl U3 KBapLia U1 U3 Apyroro nogxoaswlero Matepuana, Ko-
TOPbI He ByaeT BCTynaTb B peakuuio ¢ aHanmaupyemMmblM obpasLiomM 1M coeanHeHUAMM cepbl, U ACITKHBI Bbl-
OepXnBaTb BbICOKME TeMnepaTypbl B YCITIOBUAX HACTOALLEro MeToda UCTbITaHuA.

4
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6.11.2 Cucrema BBoAa MUKpoLUnpuLa AOMKHA nogaBaTh onpeaenieHHyo Maccy obpasla U3 Hero B Ha-
rpeTyo obnacTtb nepen 30HOWU OKUCNEHUsT TPYOKN ANst NMponnsa ¢ perynmpyemMon U noCToAHHOW CKOPOCTLIO.
Tam obpasel, ncnapsaeTcsi, U NOTOK MHEPTHOIO rasa-HoCUTENs, NpoAyBaloLWUA HAarpeBaemMyro 30HY, NePeHOCUT
ncnapuBLLMACA obpasel, B 30HY OKUCNEHUSA NUPONU3HOW nevn. Heobxoanum perynmpyemblin MEXaHU3M Nepe-
MeLleHus1, obecne4vnsaroLLlMin BNpbICKUBaHWUE obpasua 13 MmukpoLunpuua npu noctosiHHoW ckopocTt ot 0,5 Ao
1,0 cm3/c (cM. npumevaHme).

[MTpnumedvanune—Cneayer cobnogarb OCTOPOXKHOCTL, YTOObI HE BBOAUTL 0Dpasel CIIMWKOM BbICTPO B 30HY
OKUCITEHUS NEYN N HE YCKOPUTb €ro CXXuUranne B Tpyobke ansa nuponuaa. [Nporpammmpyot cuctemy BBoaa obpasua ans no-
aadvm obpasua nNpy AoCTaTouvHO KOHTPONMUPYEMOW U ONpeaeneHHON CKOPOCTU, YToOblI NpeaoTBpaTtuTb Niobdoe HenonHoe
CXUraHne nobOYHbIX NPOAYKTOB (KOKC UNK ca)ka), 00pa3yioWwmxcst Ha BbIXoge n3 Tpybkn anst nmponmaa.

6.12 Becbl ¢ TOYHOCTbHO B3BewmnBaHsa = 0,01 Mmr.

/ PeakTuBbl 1 maTtepuanbl

7.1 YuctoTta peaktnBoB. Bo Bcex UCNBLITAHUAX O0KHBI ObITb MCMOMBb30OBaHbl peakTuBbl X. 4. Ecnun He
yKkasaHo MHOe, TO BCe peaKkTUBbLlI AOIMKHbI COOTBETCTBOBAThL cneundukaumam KomuteTa nNo peareHTamMm Ans
aHaNMTUYECKON XMMUM AMEPUKAHCKOro Xmmudeckoro obllectaa, ecnu cneyudunkaumm agoctynHbl!). PeakTusbl
OPYron cteneHn YNCTOThbl MOXHO UCTIONb30BaTh, eCNU NoATBepXAeHa rapaHTud, UTo peakTuB MMeeT CTeNeHb
YACTOThI, MO3BOMAOLLYIO €ro UCNONb30BaHME Be3 CHMKEHUS TOMHOCTU onpeaeneHus.

/.2 HnctoTa BoAabl. ECN HET UHBIX YKasaHWK, CChINTKKU Ha BoAy cneayeT NOHUMAaTbh Kak CChIJTIKU Ha peak-
TUBHYIO BoAy, cooTBeTCcTBYIOWYO ACTM O 1193, Tunel 1l v Il

/.3 KBapLeBas BaTa BbICOKOIo Knacca KadecTBa.

7.4 YxcycHas kucnota (CH,COOH). NNegsHas ykcycHas kucroTa ¢ yaerbHbIM BecoM, paBHbiM 1,05 r/cm?
(MpeaynpexaeHune — Aa. KopposuoHHo-arpeccusHa. [optodad. [pu npneme BHYTPb MOXET MNMPUBECTU K
cMepTenbHOMY ucxoay. BosmMoXHbl cunbHbIe OXXorn. BpeaHa npu BaAbIXaHUN).

7.5 ®ocgopHasa kucnoTa (85 % Macc.). OptodocgopHaa kucnota (H,PO,) (INMpeaynpexaeHne — Aa.
KopposnoHHo-arpeccueHa. ['lpn nprueme BHYTPb MOXET NPUBECTU K CMepTenbHOMY UCcXoay. Bei3bIBaeT CUMb-
Hble OXOTWn).

7.6 VIHepTHbIN ra3. AproH nnu renin Belcokoro knacca YnuctoTol (HP) (He meHee 99,995 %), ncnonbsye-
Mble B KavecTBe rasoB-Hocuteneu (INpeaynpexaeHue — CxXaTtblM ras nod BbICOKMM gaBNeHneM. Y MeHbLUaeT
B aTMocdepe coaepXaHnue KMcnopoga ana gblxaHua).

7.7 Kucnopoga. [N'a3 Bbicokoro knacca 4ynuctotel (HP) (He meHee 99,995 %), ncnonb3yembld B KA4YeCcTBe
rasza-peaktuea (lNpepynpexaeHne — Kncnopon CyLeCcTBEHHO YCKOPSAET CXKUraHume).

7.8 [azoBble perynatopbl. Ana kncnopoaa n UHEPTHOrO rasa-HocuTenst AOMMKHbI ObITb UCNOMB3OBAHb
OBYXCTyrNeH4YyaTble rasoBble perynartophbl.

7.9 PacTtBopbl anektponuTa ans sidenkn. PactBopsatoT B MepHoun konode 0,5 r noanaa kanmsa (K1) n 0,6 r
asnpa Hatpusa (NaN,) npumepHo B 500 cM® BOAbI BLICOKOW YACTOTHI, A06aBNAT 6 CM° NegsaHON YKCYCHOM KUC-
notel (CH,COOH) n posoaar ao metkn — 1000 cm® unu crneaytoT cneundunkaumsam UsroToBUTENS.

[TpnmeyvaHue— Cneayer cobnogate OCTOPOXHOCTb U XPaHUTb DONbLUNE KONUYECTBA SMEKTPONUTA B TEM-
HOM MecTe. PekomMmeHayeTCs Kaxable TPU Mecsila roTOBUTb CBEXUIN 3NEKTPONNT.

7.10 Asuna Hatpua (NaN,), menkue rpanynbl (IlpeaynpexaeHne — TokcunyeH. BoisbiBaeT pasgpaxe-
HUe rnas u KoXXn. BapbiBoonaceH).

7.11 Woaup kanus (K1), Menko rpaHynmpoBaHHbIN.

7.12 Xnopug kanma (KCl), Menko rpaHynupoBaHHbIU. Icnonb3yoT AN 3nekTpoaa cpaBHEeHUda U3 ABYX
maTtepuanos, 1M Ag/AgCl.

7.13 Hutpat kanua (KNO,), menko rpaHynupoBaHHbIW. Micnonb3yoT Ansa anekTpoaa cpaBHEHNA U3 ABYX
maTtepuanos, 1M Ag/AgCl.

7.14 Won (1) pasmepom vacTuy, 20 Melwl U1 MmeHee Ana HacbIWEHHOro anekTpoaa cpaBHEHUS.

V" Xumnueckme peaktuBbl, Cneundmnkaumm AMepmkaHckoro xmmmdveckoro obwecrtea, American Chemical Society,
Washington DC. [Onsa oueHkn BO3MOXHOCTM WCMONb3OBaHUSA pPeareHToB, HE MNepeuvncrieHHbIX B cneundunkaumm
AMEPUKAHCKOIro XMMmn4eCckoro obuectsa, cnegyet obpawartbcs K Annual Standards for Laboratory Chemicals, BDH Ltd.,
Poole, Dorset, U.K., n Kk United States Pharmacopeia and National Formulary, U.S Pharmaceutical Convention, Inc.

(USPC), Rockville, MD.
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/.15 Tonyon, KCUNonbl, N300KTaH, X. 4. (MOXHO NPUMEHATL Apyrue pacTBOpUTENN, aHanormyHble Tem,
KOTOpPLIE BCTPeYaoTCs B aHanmanpyemeix cbpasuax). TpebyeTcsa KOppeKTUpOoBKa XONMOCTOro onbiTa No PacTBO-
pUuTento, obyCrnoBNeHHaAa Cepou, NMPUCYTCTBYIOWLEN B pacTBOPUTENSIX, NMPUMEHSAEeMbIX ON9 NPUroTOBMEHUS
cTaHgapTa U pasdbaBneHna obpasuya (MpeaynpexaeHue — BocnnameHswownecsa pactsoputenn. BpeaHsl
npu BAbIXaHWUA. [1apbl MOTYT ABUTLCA NPUYUHON NoXapa).

[Tpumevanune—IlpumeHeHne pacTBOPUTENEN C HEQETEKTUPYEMBIM (HEOMNpeaensemMbiM) YPOBHEM CEpPbI
OTHOCUTENBHO COAEpPKaHUS cepbl B 0bpa3sue MOXET caenaTb HEHYXHON KOPPEKTUPOBKY PACTBOPUTETNS NO XONTOCTOMY
OnbITY.

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

[Tpumevanune—IllpumeHeHne pacTBOPUTENEN C HEQETEKTUPYEMBIM (HEOMNpeaensemMbiM) YPOBHEM CEpPbI
OTHOCUTESNBHO COAEPXKaHUS cepbl B 0bpasue MOXET cAenaTbh HEHYXXHOW KOPPEKTUPOBKY PaCTBOPUTENSA MO XONOCTOMY
OnbITY.

/.17 H-bytuncynedonag — FW 146,29; 21,92 % macc. no S.

[TpumevyanHune—IllpumeHeHne pacTBOPUTENEN C HEQETEKTUPYEMBIM (HEOMNpeaensemMbiM) YPOBHEM CEpPbI
OTHOCUTENBHO CoOAepPXKaHus cepbl B 0bpa3sue MOXET caenaTb HEHYXHON KOPPEKTUPOBKY PACTBOPUTETNS NO XONTOCTOMY
OnbITY.

7.18 TwnonadteH (ben3oTnodeH) — FW 134,20; 23,90 % macc. no S.

[TpyumevyaHmns

1 TpnmMmeHeHne pacTBOpPUTENEN C HEAETEKTUPYEMBIM (HEONPeaenseMbIM) YPOBHEM CEPbI OTHOCUTENBHO COAEPXKA-
HUA Cepbl B 0bpa3sue MOXET caenartb HEHYXXHOWN KOPPEKTUPOBKY PACTBOPUTENSA NO XONOCTOMY ONbITY.

2 Ecnn Heobxoammo, TO MOXHO NMPUMEHSTb KOPPEKTUPOBKY HA XUMUYECKME NPUMECH.

7.19 Cepa, cTaHaapTHbIN pacTBop (NpubnuantenbHo 1000 Mr S/cm3); roToBAT UCXOAHBLIN PacTBOP, akKy-
paTHO B3BelUMBasi npnudnusntensHo 0,5748 r gubeHsoTnodgeHa unun 0,4652 r H-oytuncynedonga nnmn 0,4184 r
TnoHadpTeHa B MepHyo konby Tvna A o6bemom 100 cm3. lonnBatoT 0 METKN BbIOpaHHbIM PacTBOPUTENEM.
ITOT UCXOAHBLIN PacTBOP MOTOM MOXHO pa3baBnAaATb AN NPUroTOBNEHUS pabo4nx 1 KannMdpoBOYHbLIX CTaHOapT-
HbIX 0Opas3LoB (CTaHOapPTOB) cepbl, Kak ykasaHo B Tabnuuax 1—3 (CM. npumevaHuns)

6
vkr Sfom3 = 2810 (3)

100 cm®>

rge A — Konu4yecTBO cTaHgapTHoOro obpasua, r;
B — maccoBas gonsd cepbl S B cTaHOapTHOM obpasue;
C — maccoBas aong YNCToro ctaHaapTHOro obpasua B peaktmBe (CTeneHb ero YncToThl), % macc.

[TpyumevyaHmns

1 Paboune n kannbpoBoYHble CTaHAAPTHLIE 06pa3LUbl, MPUTOTOBNEHHbLIE HA PETYIIAPHOW OCHOBE, PEKOMEHAYIOTCS B
3aBUCUMOCTU OT HaCTOTbl MPUMEHEHUS N CPOKa rogHOCTU. OBbIMHO Y NCXOAHbIX PACTBOPOB CPOK NOAHOCTU COCTABNAET OKO-
no 3 Mec.

2 KannbpoBouHble cTaHgapTHbIe 06pa3suUbl MOXHO NPUroOTOBUTL U pa3baBuTb Mo «Macca/maccar, ecnm pesynbTaThl
pacyeTta TOYHO YCTaHOBIEHbI, YTODObLI X COrnacoBaTth.

3 MOoXXHO ncnonb3oBaTbh UCXOAHbIE, pabovne N KannMbpoBOYHbIE CTAHAAPTHLIE 0DPa3Lbl U3 KOMMEPHECKUX UCTOHYHU-
KOB, €CI1 Nocre NPOBEPKMN HA TOYHOCTb OHU COOTBETCTBYIOT XapakTepuUCcTUKam HaACTOSALWEro MeToaa UCMbITaHUA.

Tabnwuua 1— PekomeHgyemoe NpuroToBrneHmne paboumx ctaHaapToB

KoHueHTpauusa pabodero
craHaapTa, MKr S/cm®

KOHUEHTpauusa UCXOOQHOro
pacTBopa, MK S/cm’

OBbBEM NCXOOHOTO
cTaHaapTa, cM”

Obwmnn obvem pabouero
cTaHgapTa, cM”

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

A PaBouuni cTaHaapr.
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Tabnwuua 2—PekomeHayemble KanMbpoBoOYHbLIE CTaHA4APTHLIE 0Opa3Lbl B 3aBUCUMOCTU OT XeNnaemoro kanmbpo-

BOYHOIO Anara3OHa

KOHUeHTpauusa KanubpoBOYHbIX CTAHOAPTHLIX 00pa3LOoB, Mr S/em’
KannbpoBoYHbIM ANANa3oH,
M S/Kr
KoHueHTpauua 1 KoHUeHTpauus 2 KoHueHTpaumnsa 3
Cneabl — 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
Tabnuua 33— PekomeHayemoe NpuroToBleHne KanmbpoBOYHbIX CTaHAAPTHLIX 00pa3uoB
KoHUeHTpauus paﬁoqegro Qbnem paﬁoqego Karn m6pgggf:|i::36§;h:mapm, Karn Mﬁplé(;ztliig:zacﬁgiﬂapm,
cTaHaapTa, MKr S/Cm cTaHaapTa, Cm o e S /o’
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 CTaHaapTHbIN (MCXOQHbLIN) PacTBOP.

7.20 Cepa, cTaHOgapTHLIN pabo4nin pacTBOp; rOTOBAT paboune cTaHgapThl, Kak ykasaHo B Tabnuue 1, uc-
MNoNb3ys cTaHOapTHYHO MepHYHo NUNeTKy Tuna A.

7.21 Obpasubl rapaHTun kadecTtsa (QA). Obpasubl, aensaowmecs HepTAHBIMUA MaTepUanamMmm Unn cTaH-
OAPTHBIMU NPOoAYKTaMM C U3BECTHLIM coaepXaHnem cepbl, KOTOpble He UCMONb30BaNMCh NpU NONy4YeHUn Ka-
NMMOPOBOYHOW KpUBOW annapatypbl. 3T obpasubl (QA) O0CMKHBI UCMONL30OBATLCS ANS  MPOBEPKA
OOCTOBEPHOCTU NpoLiecca UCNbITaHWUS, Kak ykasaHo B pasgene 11. B Hanuuun gomkHo BbITb AOCTATOUHOE KO-
nnyecTBo obpasua QA ang npegnonaraemMoro nepuoga npuMeHeHust, obpasel, 4o/HKeH ObiTb TOMOreHHbIM U
CTabUNbHBLIM NPU XpaHEHUN N B OXKNOAEMBIX YCIMOBUSIX.

8 Bonpocbl 6e3onacHoOCTH

8.1 WcnbiTaHMe no HacToAwemMy MeToay NPOBOAAT NPpU BbICOKOW TemnepaTtype. Heobxoanmo cobnto-
0aTb KPanHIOW OCTOPOXHOCTbL B crydae NMpuMeHeHns BOCNNaMeHaLWNXca Mmatepmanos BOIM3N nevn.

8.2 Cnepnyet cobnogath AeACTBYOLLME B HACTOSALLEe BpeMs npasunia 1 NpoToKomnbl NocTaBLUMKa JaH-
HbIX MO 6e30nacHOCTN MaTepmnanoB, UCNOMb3YEMbIX B HACTOSALLIEM MeToAe UCMbITaHUA.
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9 OT60p Npob

9.1 lNpoby ana ucneiTanma nony4vatoT B cootBeTcTBUM ¢ ACTM O 4057 n ACTM I 4177. YUToOLI coxpa-
HATb NeTy4Yne KOMMOHEHTHI, UMEOLLMECH B HEKOTOPLIX Npobax, X He XPaHSAT OTKPbITbIMWU A0NbLLE, YEM 3TO He-
obxoaumo. lNocne otbopa npobbl crieayeTt NPOBOAUTL aHaNMU3 Kak MOXHO ObICTpee, YTObbl NpeaoTBpaTUTL
3arpas3HeHne Unm nNnoTepto cepbl B pesynbTtaTte He3alWUWeHHOCTU U KOHTaKTa ¢ KOHTEUHEPOM.

9.1.1 (MpeaynpexaeHne — [Npobbl, 0OTODPaHHLIE NPU TeMNepaType HWKE KOMHATHOW, MOTYT YBESn-
UNTLCH B 0OBbEME N pasopBaTh KOHTEeUHepP. [oaToMy KOHTENHEP He cneayeT 3anofiHATbL Npobon A0BEPXY, He-
obxoanmo Hag npobon oCTaBUTb AOCTAaTOYHOE BO3AYLLIHOE NPOCTPaHCTRO).

9.2 Ecnun npoby He ncnonb3yroT cpasy, To nepeq otbopom obpasua Anst UCNbITaHUA COOEPXKNMOE KOH-
TenHepa TwaTtenbHO NepemMeLllnBatoT.

10 NMoarotoBka annapaTtypbl

10.1 AKkKypaTHO BCTaBMAOT KBapLEBYO TPYOKY Ana nuponmsa B neYdb U NpnucoeamnHaoT NMHUN KUCNOpOo-
a U UHEePTHOro rasa-HocuTens.

10.2 TpucoeaunHsloT cCUCTEMY NepeMeLleHUsa NoACHKN N CUCTEMY, NPUBOASILLYIO B ABUMXKEHUE LINPUL, K
TPpybKe Anst nuponunaa.

10.3 BbINONHAOT NMPOBEPKY HA YTEUKY B COOTBETCTBUU C UHCTPYKLIMSIMMA U3rOTOBUTENS.

10.4 B cooTBETCTBUM C UHCTPYKLUSIMN U3rOTOBUTENA COBMPAaOT SSMenKy Anst TUTPOBaHUA U 00aBNA0T
BCe TpebyemMble pacTBOPLI, BKIOUAA SNEKTPONUT AN S’MEnKA.

10.5 TpucoeguHSIOT S4enKy ANst TUTPOBAHUA K annapary B COOTBETCTBUN C UHCTPYKUMAMU N3rOTOBUTENS.

10.6 PerynupytoT NOTOK ra3oB U yCTaHaBNUBAOT TeMNepaTypy Nevnm U MHCTpYMEHTarbHbIE NapaMeTphbl
(TEXHUYECKME) B COOTBETCTBUMN C MHCTPYKLIMSIMN N3rOTOBUTENS.

10.7 [pu ncnonb3oBaHUU CUCTEMbI BBOAA JIO404YKM NOJOYKY ANA aHann3a npeaBapuTeribHO NpoKasu-
BAlOT COMMacHO NHCTPYKLUMAM U3roTOBUTENS.

11 KannbpoBKa v ctTaHAapTU3auus

11.1 Cneaya npoueaypam, pekoMeHAyeMbliM U3roToBUTENEM, ycTaHaBnMBatoT paboune napameTphl
annapaTtypbl AN BHYTPeHHen kannbpoBkA. Ecnn annapaTypa He cHabXeHa BHYTPEHHEeWN KanmbpoBKOW, TO
aHaNMU3NPYIOT XONOCTOW pacTBOpP U KannbpoBoYHble cTaHOapTHble obpasupbl, PerMcTpupyroT UX 3Ha4YeHus B
MUKpOrpaMmmMax UM HaHorpaMmmax cepbl M BPYYHYHO CTPOSAT KanubpoBOYHYHO KPUBYIO.

11.2 KannbopoBOUYHbIe CTaHOAapTHbIe obpa3ybl

BbibupatoT no Tabnuue 2 Heodbxoammblid ananasoH KanndbpoBkW. NS BbIODpaHHOro ananasoHa roToBsT
COOTBETCTBYIOLLME KanMbpoBOYHbIE CTaHaAapTHbLIE obpasLbl, ykazaHHble B Tabnuue 3. KoHUeHTpauum kanno-
POBOYHBLIX CTaHAaPTHLIX 06pasLoB, MKI S/cM® , paccunTbIBaloT No cneayollen doopmyne

AB
KoHueHTpauna kanmbpoBoYHOro ctaHaapTHoOro obpasua = — (4)

100

rae A — KoHLUeHTpaunsa pabodero nnu ucxoaHoro pacteopa, MKr S/cms;
B — konnyecTBo paboyero UM MCXogHoro pacteopa, cms.

[TpumevaHnHuns

1 Pexomenayetcs kannbpoBo4vHasi KpuBasi ¢ TpeMsi CTaHAAPTHbIMKU obpasuamun. PekoMeHayeTcs NPUMEHATb CTaH-
OapTHble 00pasubl, OXBaTbIBAKOLWME NpeanonaraeémMbl ANanas3oH KOHUEHTPALUWN Cepbl B aHanu3npyembix obpasyax. Mox-
HO MCMNONb30BaTb KANMMOPOBOYHbIE KPUBbLIE C OAHUM UNW ABYMS CTaHAApPTHbIMU 0bpa3suamm, a Takke DonbLLINE KOMIMMEKTb
CTaHgapTHbIX 06pa3uoB, €CnNK NOHATHO, YTO KAaNMDOPOBOYHAS KPUBAS SBNSIETCH NMMHENHOW MO BCEMY M3MEPSIeMOMY Anana-

30HY KOHUEeHTPpauunn n CTaHAdpPTHbIe O6p83LI,bI COOTBETCTBYHOT 3HAQYEHUAM XaAPaKTepUCTuK HaCTodAwero metoga Ucrbita-
HWH.

2 Vcnonb3oBaHue KanmbpoBOYHbIX CTAHAAPTHbLIX 00PA3LOB C Pa3HbIMU KOHUEHTPAUMAMM BO3MOXHO MPU YCNOBUM,
4YTO OHM OXBaTbIBAIOT NpegnonaraemMsii Anana3oH KOHUEHTPaUn aHanmanpyembix 006pa3uoB 1 COOTBETCTBYIOT 3HAYEHU-
AM XapaKTepUCTUK HACTOSALLEro Metoga UCrnbITaHUS.

11.3 BbibupatoT COOTBETCTBYIOLMA MUKPOLLNPUL, y4nTbiBasi 0bbeMbl 0bpasLa KOHLUEeHTpauun cepbl B
CTaHOdapTHLIX obpasuax, UCMoNb3yemMblX AN KanMbpoBKX annapaTtypbl, B COOTBETCTBUM ¢ Tabnuuen 4.

8
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11.4 Tlepen aHanNM3oM MUKPOLLNPUL, MPOMbIBAOT HECKONBKO pa3 obpasuomM. Ecnun B XXMAKOCTU €CTb Nny-
3bIPbKN, TO MUKPOLLMNPUL, CHOBa NPOMLIBAOT U 0TOMpPatoT HOBLIWA obpa3sel.

11.5 KonunyecTtBo obpasua MOXHO onpeaennTb € UCMOMNb30BaAHMEM MUKpOLUNpULAa No o0bEMY UMK MO
Macce. KonunyecTBo obpasua AomKHO cocTaBnAaATb He bonee 80 % BMeCTUMOCTIA MUKPOLUMpULA.

Tabnwuua 4 —PekomeHayemble 06bemMbl 0Bpasya ans npegnonaraemblX KOHUEHTPaUUN Cepbl

KOHUeHTpauua cepbl B 0bpasue, Mr S/Kr BeeneHHbIM obbem obpasua, MK Macca cepbl, MK S
Cnegbl — 5,0 80 Cnegbl — 0,25
0,5—50 60 0,03 —1,5
1,0 — 250 30 0,03 — 5,0
2,5 — 500 20 0,05 —5,0
5,0 — 1000 10 0,05 — 10

11.5.1 A3mepeHune obpasua no odovemy

Obbem BBOAMMOro obpasua nonyvaroT, 3anofHAS MUKPOLINPUL, 40 BbIBpaHHOro obbema, oTBoOAA Nop-
LEeHb TakK, YTOObI HKHUA MeHUCK obpasua Haxoaunca Ha 10%-HoW OTMeTKe LWKanbl Wnpuua, N PeErmcTpupyroT
0obBbEM XKMAKOCTU B WINpuLe. lNocne BBeaeHUA obpasLlia 0OTBOAAT NOPLUEHb CHOBA, YTOOLI HUXKHUA MEHUCK XNU-
kocTn Haxoaunca Ha 10%-Hon OTMeTKe WKanbl, U CHOBA PErNCTPUPYIOT 00 BEM XKMAOKOCTU B WINpuUue. PasHuua
MeXay ABYMS1 STUMIW NOKasaHUsIMKU cocTaBnaeT obbeM BBeAEHHOMO obpasua.

[TpunmeyaHune— MOXHO MCMONb3OBATb YCTPONCTBO aBTOMATUYECKOro 0TOopa Nnpob n BNpbICKa BMECTO NPOoLe-
aypbl, ONMUCAHHOW AN PYYHOro BBOAA LUNMPULIEM.

11.5.2 U3mepeHune obpasua no macce

LLinpuu anga obpasua B3BeLWwMBaoT 40 1 nocne BBoAa AN Toro, Ytodbl onpeaennTb KONMMYeCcTBO BBEOEH-
Horo obpasua. IToT npuem obecneyvnsaeT OOMNbLIYIC NPELUNU3UOHHOCTL, YEM METOA U3MepeHUa obbema, nNpu
YCNOBUWU, YTO UCNONMb3YIOT BecChkl C Npeln3noHHoCTbo = 0,01 Mr.

11.5.3 Kak ToNbKo MukpoLunpuuem byaeTt nsmepeHo COOTBETCTBYOLLIEE KONMNMYECTBO obpasLia, obpasel
HaaneXxawmm obpasom KonM4YeCcTBEHHO NepeHocAT B annapaT. CyLwecTBYIOT ABa arbTepHaTUBHBIX TEXHUYEC-
KNX Npuema.

11.5.4 Cuctema BBOAA NOAOHKN: KONMMYECTBEHHO BBOAAT 0bpasel, MeaAleHHO BbiNyCcKasa coaepXumoe
LLINpULa B NoA0YKY ANd obpasua, coaepXallyio KBapLeBYHo BaTy, YTOObI y4eCTb NMOCNeaHIoH Kanso ¢ KOHYKMKa
MMMbl WNpuua. YaanaoT Wwnpul 1 HeMeaneHHo HaduHaroT aHanus. basosasa nuHMA annaparta 4oJhkHa ocTa-
BaTbCA CTabMNLHOM OO0 TexX Mop, Noka nogodka He OOCTUTHET Medu U He HadHeTcsl ucnapeHue obpasua
(CM. MpumMmeYaHue).

[TpunmedaHune—PekomeHAyeTCs, NPN HEODXOANMOCTU, YMEHBLLUUTB CKOPOCTb ABMXEHUS NOJOYKN UMK OCTa-
HOBUTb NOAOYKY HA KOPOTKOE BpeMsi, UToDbI 0becneuvnTb cropaHmne Bcero obpasua n nabexatb Neperpy3kn CUCTEMbI CXU-
FaHnS.

[Mporpamma cucTemMbl BBOAA AOIMKHA COXPaHATL NOA0YKY MONTHOCTBIO B 30HE OKNCIIEHUS NeYn B TeYEHNE
BpEMEHU (BpeMeHU NpebbiBaHUs ), 4OCTAaTOUYHOro, YTo0ObI MOSTHOCTBIO OKNCIUTL 0bpaseL, npexae YemMm yaanuTb
noao4Ky ¢ obpasyom 13 neun. Cneagyownii BBog obpasua ocyLecTBNAT He MeHee YeM Yepes 2 MUH nocne
oXNaXkaeHus NoAo4YKM N JOCTUXKEHUS eto NO3ULIMK «MONHOro oTBeAeHNs Hasady (CM. npuMedaHus).

[TpumevyaHwus

1 Bpems npebbiBaHus B neYn, Tpebyroweecs Ans NnonHOro oKucneHus noboro octaBlIErocs B Nogo4Ke 0CTaTka, 3a-
BUCUT OT Mmatpuubl obpasya. ObbivHO gocTaTtovHoe Bpems npebbiBaHna coctasnsaeTt 120 ¢. Utobbl obecneunTtb nonHoe
cropaHue obpasua, yBenmumBaloT BpeMs NpebbiBAHMA NOJOYKM B NEYMN.

2 CTteneHb TpebyemMoro oxnaXgeHusl Noaoykm A0 BNpbicka obpasua 3aBUCUT HEMOCPEACTBEHHO OT NETYYeCTU U
pasmepa obpasuya. YCTPONCTBO AN OXNaXAeHUs NOA0YUKN, YBENNYEHNE BPEMEHUN OXNaXKAEHUSA NOAOYUKN UNN U TO, U APY-
roe MOXHO MCNONb30BaTb A1 KOHTPONSA ncnapaemMocT obpasua 4o Tex nop, Noka noaodvka He AOCTUTHET NeYM.

11.5.4.1 YMeHblLIaloT CKOPOCTb ABWXKEHUS NOA0UKN, pasMep obpasua un1 n 1o, 1 Apyroe, ecriv Ha Bbl-
XOOHOM KOHLLe TpybKM ANst Nponmaa HabnogatoT Harap Unn caxy.
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YBenu4ymBaoT BpeMs npedbiBaHUA NOA0YKU B 30HE OKUCTTEHUS NeYvn, ecrii Ha nogouke HabnwgaeTcd Ha-
rap Unu caxka nocne Toro, Kak aHanms 3akoH4YeH.

11.5.5 Cucrtema BBOAa WUNpULa

[1na HenocpeaCTBEHHOro BNPhLICKA akKypaTHO BCTABASAT UMY WNpULUAa BO BXOQHOE OTBEPCTUE TPYOKN
ONa CKUraHua 1 NnpucoeguHAKT LUNPUL, K NepeMellarollemMy MmexaHusmy. aoT BpemMsa ansa ncnapeHusa ¢ Urnbl
OCTaTKOB obpasLa (XonocToun onbIT Urnbl). Kak Tonbko basoBast NMHUA OyaeT yCTaHOBMEHa, TOTYaC Ha4YnHaoT
aHanuns. Kak Tonbko obpasel, byaeT HabpaH B LWINPWUL, U NONHOCTLIO BBEAEH, LWWNPWL, cpasy yaandioT, a aHanms
CYUATAKT 3aKOHYEHHbIM.

[Tpumedanune—Yrobbl n3bexarb nepesarpy3kn CUCTEMbI CKUTAHUS, PEKOMEHAYEMBbIE CKOPOCTU BMNPbICKUBA-
HUA obpasua HaxoasaTes B ananasode ot 0,5 po 1,0 mkn/c.

11.5.5.1 YMeHblLaloT pasmep obpasiua, CKOpOCTb BNPLICKUBAHUS UMUK U TO, U APYroe BMECTE NPU HEMoC-
peACTBEHHOM BMNPbICKUBaAHUN UCMLITYEMOTro obpasLua B nevb, eCnn Ha BbIXOAHOM KOHLE TPYOKM Ang nMponmsa
HabnogaroT Harap UM caxy.

11.6 OaHUM 13 ABYX crneayromnx TeEXHUYECKUX NPUEMOB KanubpyoT nprubop.

11.6.1 ABTOMaTn4yecKada BHYTPEHHAA KannopoBKa

N3mMepatoT KannbpoBOYHbIE CTaHOAPTHLIE 0bpasLUbl U XONOCTOM PacTBOP NO OAHOW U3 nNpoueayp, onu-
caHHbIX B 11.3—11.5.5. AHanusnpyroT XONOCTOWU pacTBOP U Ka)ablM cTaHOapTHLIA obpasel, He MeHee Tpex
pa3s. Nprndop KanndpyroT cornacHo UHCTPYKUUAM U3roToBuTens. YUtobkl onpeaennTs KONMYECTBO Cepbl B HEU3-
BECTHOM 0Dpasue, UCMONb3YHT NMIMHENHYIO PErPECCUI0 NEPBOro UM BTOPOro nopsaka Unn KannbdbpoBOYHYHO
KpuByto. PaboTy cuctemMbl crnegyeT NpoBepATh NPy NpUMeHeHnn Kaxkabld AeHb (pasgen 12).

11.6.2 KannbpoBo4Haa KpuBas, NonyvYeHHana BPYUYHYIO

N3MepsaoT XONoCToM pacTBOp M KannMbpoBOYHbIE CTaHAapPTHLIE 0bpasubl N0 OOAHOW M3 Npoueayp, yka-
3aHHbIX B 11.3—11.5.5.

He MeHee Tpex pa3s aHanM3npyoT XONOCTOMN pacTBOP U KannMbpoBoYHbIe CTaHAapPTHLIE 0OpasLbl 1 peruc-
TPUPYIOT UX abCONOTHBLIE 3HAYEHUA B MUKpOrpaMmMax Unmn HaHorpaMmmax cepsbl. BeluuTaloT cpegHee 3HavYeHme
XOJTOCTOro pactBopa M3 KaXKaoro KanmbpoBOYHOro ctaHgapTHOro obpasua M CTPOAT KPUBYHO 3aBUCUMOCTU
Macchl cepbl, UI3BMEPEHHON AN KaXXA0ro KanmMdbpoBoYHOro ctaHgapTHOro obpasua (oCb ), OT TEOPETUYECKOM
Macchl BBeaeHHOU cepbl (0Cb X). ICnonb3yloT NMMHEUHYIO perpeccuio NepBoro Unv BTOPOro nopsaka u CTPoAaT
KanMOPOBOUHYIO KPUBYLHO, YTODLI ONpeaennTb KONMMYECTBO Cepbl B HEU3BECTHOM obpasue. PaboTy cucrtemsl
cnegyeT NPOBEPATb KaXKabIM AeHb NPUMEHEHUS.

[TpumedyaHwune— He Bcsa cepa obpasua, HaxoAsWerocsi B 30He OKUCNEHUS Nevn, MOXeET ObiTb OTTUTPOBAHA B
Buae SO,,. Kpome T0ro, B yCrioBUsiX CUNbHOro OKUCNEHNUS B TPYOKE ANA NMPONN3a Kakoe-To KONUYeCTBO Cepbl NpeBpaLLaeT-
ca B SO, 1 He pearnpyeT ¢ TuTpaHToM. COOTBETCTBEHHO CTaHAAPTbI CEPbl, COOTBETCTBYIOLLME AMana3oHy KUNeHns obpas-
Ua U TUMNY Cepbl, PEKOMEHAYIOTCA ANS rapaHTMm agekBaTHOW KanunbpoBku. BocctaHoBneHwe meHee 75 % OOMKHO
paccMaTpuBaTLCH Kak COMHUTENbHOE. Ecnn Habnwogaetcs BoccTaHoOBNEHUE meHee 75 %, TO onepaTopy peEKOMeEHAYETCH
NPOBEPUTBL KYNTOHOMETPUYECKYIO CUCTEMY, NapaMeTpPbl U3MEpPEHUss n paboTy annapaTypbl, KOTOPbIE AOMKHbI ObITb B HAA-
nexauwem nopsigke. [Npu npaennbHoW paboTe annapaTtypbl BOCCTAHOBNEHUE AOIMKHO BbIThb 0T 75 % A0 90 % (pncyHOK 3).

11.7 Ecnu gons cepbl, npeBpaljaemon B SO, (koapPULMEHT npespaLlleHnsa), Huxke 75 Y% cTaHOapTHbIX
PACTBOPOB, CNeayeT NPUroTOBUTb CBEXUE CTaHAapTHbIE 0bpasLbl, YTODLI NPOBEPUTL, USMEHWUITUCE NN Npeabl-
aylwune ctaHgapTHele opasubl. ECn coxpaHAarnTca HU3KMe Ko @uULUMeHThI npespalleHnd, To cregyeT npoBe-
PUTbL AeTanu npoueaypbl UCnbiTaHUS.

11.8 O4yucTtka U NOBTOPHaA KannMbpoBKa

[MpoBOAAT OUNCTKY NMOOLIX YacTen OT Harapa 1 caXku corfiacHo MHCTPYKLMAM nsrotosButens. MNocne o4uc-
TKW 1 PeryniMpoBKA COrMacHO MHCTPYKLUMAM U3roTOBUTENA annapaTt cobupatoT n npoBepatoT. KannbpoBKy npu-
Oopa NoBTOPAT Nepea NOBTOPHLIM aHaNM3oM UCMbITYEMbIX 0OpasLoB.

12 MNapaHTKA KavyecTBa (QA)

12.1 TloaTteepxaatoT paboune XxapakTepucTukn nprubdbopa anst nposeaeHust UCnblTaHUs, aHanM3npys oo-
pasel, KoHTpond kadecTta (QC) nocne kaxaon kannmbpoBKU 1 ganee npu NPUMeHeHNN He peXXe YeM Kaxkabln
OeHb.

12.2 Ecnun npoTokonbl KOHTPONA KadecTBa/rapaHtim kadectea (QC/QA) yke ycTaHOBNEHBI B YCMOBUSIX
MCNbITAHNA, X MOXHO NPUMEHATL ANA NoATBEePKAEeHUA HAAeXXHOCTU pesynbTaToB UCNbITaHUS.

12.3 Tlpn OTCYTCTBMK NPOTOKONA KOHTPONSA KadvecTBa/rapaHTum Kadectea (QC/QA), ycTaHOBNEHHOTO B
YCINMOBUAX UCMbITAHUA, KOHTPOIb Ka4yecTBa MOXXHO NMPOBOAUTL MO NPUNOXKeHUo X1.
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13 lNpoBegeHne ncnbiTaHusA

13.1 CornacHo npoueaype, npuBeaeHHOM B pasaene 9, nony4varT UCnbITyeMbln obpasel,. KoHueHTpa-
LMs1 cepbl B HEM O0JTKHA ObiTb MeHbLUe KOHLeHTpaLuunM ctTaHgapTHOro obpasua ¢ caMmbliM BbICOKUM COAEPKaHWN-
eM cepbl U Oonblle KOHUeHTpauunm cTtaHgapTHOro obpasua ¢ caMbiM HU3KUM  codepXaHuem cepbl,
MCNOoNb3yemMblX B kKannbpoBske. INpn HeobxoanMMoCTK crneayeT NpoBoAUTL pasdaBneHue B nepecyeTe Ha Maccy
MM oobem.

13.1.1 'paBUMeTpUYeCKoe pazbaBneHune (Macca/macca)

PernctpupytoT maccy UCnbITyemMoro cbpasua n obLyo Maccy UCNbITyeMoro obpasua n pacTBOpPUTENS.

13.1.2 O6beMHoe pazbaBneHue (Macca/obbem)

PernctpupytoT Maccy UCnbIiTyemMoro cbpasua n obwmm obbem ncnbiTyemMoro obpasua 1 pacTBoOpUTENA.

13.2 TpoMblIBatoOT WNpUL, a4ns otbopa npod HeCKONbKo pas Hen3BecTHbIM 0bpasuom. Mo ogHON U3 NPo-
ueayp no 11.3—11.5.5 onpegenaroT KOHUEHTpaUWio cepkl.

13.3 ns npoBepKn NONMHOTEI OKUCNEHUNA UCTILITYEMOro obpasLia ocMaTpuUBaoT TPYOKU AN CKUraHnsa r
apyrme coctaBnsoline 4YacTtu.

13.3.1 Cuctembl BBOAA NOOOYKIN

YMeHbLUaT CKOPOCTb BBeAEHUA NOA0YKU, pasmep obpasla unu 1 1o, 1 apyroe, ecnu Harap Unu caxa
OTMEYalTCH Ha BbIXOAHOM KOHLIe TPYOKKM ANs nuponusa. YBenu4nesaroT BpeMs npedbiBaHUA NOO0UKM B 30HE
OKUCINEeHUsA Nevyn, ecnu nocne oKoH4YaHUAa aHanMsa Ha nogodke oTMe4vyaroTCsl Harap U caxa.

13.3.2 Cuctembl BBoAa LUNpuULa

YMeHbLIakT pasmep obpasiua, CKopoCTb BBOAA NN U TO, U ApYyroe npu HenocpeaCcTBEHHOM BBefe-
HUM NCNBITYEMOro 0bpasLa B NeYb, eCfiM Ha BbIXOAHOM KOHLE TpyOKKN and nuponunsa HabnwogarTcsa Harap
N caxa.

13.3.3 OuncTKka n noBTOpPHaAa KannbpoBKa

Hactn ¢ nobbIMXA HArapooTNOXKEHUSMU NN CaXKen OYULLAKT COrMacHOo UHCTPYKLIMAM U3rOTOBUTENS.
[Tocne O4YNUCTKN N PEerynmpoBKU COrMacHO UHCTPYKUUAM WU3rOTOBUTENS annapaTt cobupatoT U NPOoBEPAOT Ha
yTeuky. [epen NOBTOPHBLIMW aHanMsamm UCNbITYyeMbIX 00pa3LOB NOBTOPAOT KannMbpoBKy npudopa.

13.4 Ytobbl NONYy4YnUTb OOQNH pe3ynbTaT, PaCTBOP KaXA0ro UCMbITYeMOro obpasLa N3MepstoT TpK pasa U
3aTeM paccyMThLIBAOT cpeaHee 3Ha4YeHue.

13.5 Ecnun pasmep obpasua paccuymTbiBaOT N0 0OBLEMY, TO 3HAYEHUA NMOTHOCTU, HEOCDXoaUMbIE ANS
pac4yeToB, AOMMKHbI ObITb n3MepeHbl (no metogam ACTM I 1298, ACTM I 4052 nnu aHanorM4yHbiM mMeTogam)
npu TemnepaType, Npu KOTopon BbIN UCNbiTaH obpaseLll.

Ecnu pasmep obpasua onpegeneH no Mmacce, 3Ha4eHUs NNOTHOCTU He TpebyoTcs.

14 PacuyeTbl

14.1 KoHueHTpauuo cepbl B UCTIbLITYEMOM obpasue, Mr/Kr (ppm), paccyuTbiBatoT No cneayrowmm oop-
MyTam:;

C 1000
Cepa = NN H
p v (9)
C1000
Cepa = : 6
p 5 (0)

raoe C — macca cepbl, obHapyXeHHast B UCnbiTyeMoM obpasue (HenocpeaCTBEHHO Ha Npubope Unn paccuym-
TaHHad BPYYHYHO NO KPUBOWU KannbpOBKU), MKT;
M — macca BBeeHHOro pacrteopa UCMbITyeMoro obpasua, nsmepeHHasa HenocpeacTBEHHO UMK paccun-
TaHHAasa N0 U3MEepEeHHOMY BBeAeHHOMY 0ObeMy 1 NNOTHOCTK, V- D, Mr;
K — koadhdUUMeHT rpaBuMeTpuyeckoro pasbasneHusi. Macca nucneltyemoro obpasua/macca UCnbITyeMo-
"0 obpasua n pacteoputens, rfr;
V — 0obbeM BBeAEeHHOro pacteopa UcnblTyeMmoro obpasua, MaMepeHHbIn HeENOCPeaCTBEHHO UMK paccyK-
TaHHbIA N0 BBEAEHHOW Macce U nNnoTHocTu, M/D, MK;
D — nnoTHoCTb 06pa3sua, r'cm’;
1000 — koadpdULMeHT ana nepesoda MKr/Mr B Mr/Kr (ppm).
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BocctaHoBneHne, %
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85
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700 750 800 850 900 950 1000
TemnepaTtypa B LeHTpe neuun, °C

Cuctema okucneHus cepbl: TMoeH B uuknorekcaHe (10 ppm S) ¢ uCnonb3oBaHMEM aAneKTponuTa
C KOHUeHTpauuen aamga, pasHon 0,06 %

CKopoCTb NOTOKA
ObosHaueHne Kucnopog AproH CootHoweHune O,/AproH

O O, 40 160 1:4
[=-—-] 100 100 1:1
VA wmmy AV 160 40 4:1

PucyHok 3 — lNpoueHT BOCCTaHOBNEHUSA B 3aBUCUMOCTU OT Temnepatypbl (°C)

15 Npeun3noHHOCTbL U OTKINOHEeHUe

15.1 lNpeunsmoHHOCTb HACTOALWEro MeToaa UcnblITaHns onpeaenieHa cTaTUCTUYECKUM UCCIieoBaHNEM
pe3ynbTaToOB UCMbITAHWNA, NOMYYEeHHbIX B ABYX OTAeNbHbIX NabopaTopHbIX UccneaoBaHmax. MogpobHble cee-

OeHNs1 NepBOro MexnadbopaTopHOro nccneaoBaHua (cnyvyam 1) MOXXHO HanUTU B UccregoBaTeNbCKOM OTveTe
RR:D02-1036.

BTopoe mexnabopaTtopHoe uccneaosanHue (cnydau 11) skntovano 16 obpasuoB 6eH3nHa N AU3eNbHbIX
TOMSINB, KXObIA C HU3KUM COoepXaHUEM cepbl, KOTopble DbINn npoaHannanpoBaHbl 8 nabopatopusimu. MNpak-
TUYEeCKUK Npeagen konundecteeHHoro onpeaeneHus (PLOQ), paBHbIM npnbnusntensHo 3 MKr/r S, Obin onpeae-
neH Aans obpasuoB OEH3MHOB U paBeH NpUBAN3UTENBLHO 5 MKI/r S Ans obpasuoB TUna AU3enbHbIX TOMMUB
(cM. uccnepgosatenbckne otyeThl RR: D02-1546 n RR:D02-1547).

15.1.1 lNMoBTOpPAEMOCTDb

15.1.1.1 Cnyyan 1. PacxoxgeHune mexagy ABYMSA pesynbTaTaMu UCMNbITaHUNA, NONMYYEHHbIMU OQHUM U
TeM )Ke onepaTtopoM Ha OOAHOM U TOM XKe annapare Npu NOCTOAHHLIX YCNOBUSIX paboThl HA MOAEHTUYHOM UCTIbI-
TYyeMOM MaTepuane npu anutensHOM npouecce padoThl NpyU HOpManbHOM U NPaBUMBEHOM BbINMONHEHUN METO-
Oa, MOXeT NpeBblllaTh cneayilne 3HadeHUa TONbKo B OOHOM cnydae U3 asaguatu, rae X — cpedHe-
apudpmeTndeckoe sHavyeHne aByxX pe3ybTaToB UCMbITaHUA

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

15.1.1.2 Cnyvan lI. Beinn npoaHanusnpoBaHbl 0bpasLbl beH3nHa ¢ coaepXaHMEM cepbl NPUMEPHO OT
3 ao 100 mkr/r 1 obpasubl AN3eNbHbIX TOMNMUB C cogepKaHnem cepbl npumepHo oT 5 ao 40 MKr/T.

OnpegenexHHble 3Ha4YeHUs1 NOBTOPSAEMOCTM ObINK creayrowine:

Ben3nH: 003194(X + 7,4502)1.3226;

OunsencHoe Tonnneo: 0,08520 (X + 0,65758),
roe X — cpegHeapudpmMeTnyeckoe sHaveHne napannenbHbIX UCNbITaHUA, MKIT.

15.1.2 Bocnpou3BoanMocCTb

15.1.2.1 Cny4yaun 1. PacxoxgeHne mexay eauHUYHBIMUA U HE3aBUCUMBIMU pe3yfibTataMiu, NofyyYeHHbI-
MW pa3HbIMU orepaTtopamMu, padboTaroLlMMK B pasHbIX TabopaTopusix, Ha MASHTUYHOM UCCeayeMOM MaTepu-
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ane B TedeHWe ANUTENbHOro BpemMeHW Npu HOpMarbHOM U NpaBUilbHOM BbIMOMHEHUM MeToda UCMbITaHuS,
MOXXET NnpeBbIlaTh crnegyollee 3Ha4YeHne ToNbKo B 04HOM crnyyae 13 aAsaauatun, rae X — cpegHeapndmeTn-
Yyeckoe 3Ha4YeHue ABYX pe3ynbTaToB UCTbITaHUS

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

15.1.2.2 Cnyvan lI. Bbeinn npoaHannsnpoBaHbl cbpasLbl OeH3MHa ¢ coaepXaHUeEM cepbl NPUMEPHO OT
3 ao 100 mkr/r n obpasubl AU3eNbHbIX TOMMUB C coaepKaHMemM cepbl NpumepHo oT 5 ao 40 MKrT.
OnpeaeneHHble 3HAYEHUA BOCNPOM3BOANMOCTIM ObINK cneayowme:
BensnH: 0,1470 (X = 7,4502)13226;
[OnsensHoe Tonnneo: 0,5152 (X + 0,65758),
roe X — cpegHeapudpmeTnveckoe sHaveHne napannenbHbiX UCNbITaHWUA, MKI/T.

15.2 OTKNOHeHUe

Tpu cTaHAapTHBIX 3TanoHHbIX MaTepuana (SRM) HaunoHansHOro MHCTUTYTa CTaHAaPTOB U TEXHONOM MK
(NIST) ObInn npoanusnpoBaHbl ANs onpeaeneHns oTknoHeHnsa. OHKM bblnNy NpeacTaBneHbl obpasuamn: SRM
OeH3nHa 2298 (4,6 Mkr/r S) n 2299 (13,6 mkr/r S) n SRM agmnsensHoro Tonnuea 2723a (10 Mmkr/r S). Ansa obpas-
LoB SRM 2299 n 2723a He BbINo 3aperncTprupoBaHo 3aMeTHoe oTKNoHeHne. OaHako Ang obpasua SRM 2298
ObINIO YCTaHOBNEHO OTKNOHEHWE, paBHoe 1,25,
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[MpnnoxeHwne X1
(cnpaBo4HoOe)

KoHTponb kayecTtBa (QC)

X1.1 ToaTteepxaatoT paboTy npnbopa nnu npoueaypy ucnoiTaHus, aHanuanpys obpaseu kontpons kadectea (QC).

X1.2 Tlepen npoBeaeHNEM KOHTPOIMA KAYECTBA Pe3ynbTaToB UCMbITAHUSA (MPOLECC N3MEPEHUS) NONb30BATENb Me-
TOAA OOIMKEH NPOBEPUTb cpegHee 3HavYeHne onpeaensaemMon BENUYUHbI U rPaHUYHble 3HAYEeHUS KOHTPONbHOro obpasua
nns QC (cm. ACTM 16299 n ASTM MNL 7).

X1.3 Hnsa ycraHoBneHns ctatyca CTaTUCTUYECKOro KOHTPOIA BCEro npouecca NcnbiTaHua PErMCcTpupyoT peayrbTa-
ol QC m» aHanmampyloT C NOMOLWbIO KOHTPOIIbHbIX KapT wunn Apyrov CcratucTUYeCcKn pPaBHOUEHHOW npoueanypb
(cm. ACTM O 6299 n ASTM MNL 71)). [TpyynHbl NosiBNeHus NiodbIX BbiNagaowmx AaHHbIX AOMKHbI ObiThb MCCNeaoBaHsbl.
Pe3ynbTaThl NCCNegoBaHUs MOryT, HO He 0653aTeNbHO, yKa3aTb HA HEOBXOANMOCTb MOBTOPHOW rpagynpoBku npudopa.

X1.4 Tlpn OTCYTCTBUM KOHKPETHLIX TPeboBaHUW, NPUBEAEHHLIX B METOAE UCMbiTaHus, Yactota mucneitaHns QC
onpeaenseTcs 3HA4YMMOCTbIO KaYecTBa NPOBOANMOro U3MEPEHUS, a TaKKe CTAabMNbHOCTBIO MpoLUecca NCnbiTaHUA N TPEDO-
BaHUAMM NOTPEOUTENS.

OB6bIvHO KOHTPONBHBIM 0bpasey ans QC cnegyeT aHannanpoBaTb NEPE KaXablM UCMbITaHMEM 00pasuoB. HactoTty
QC cneayet yBenn4nTb, €CNN NOBCEAHEBHO aHanmManpyeTcsa bonbloe Konnyecteo obpasuoB. OgHako, ecnu HarnsigHo
BUOHO, YTO UCMbITAHNE HAXOOQUTCH NO4 CTATUCTUYECKUM KOHTPOMNEM, MOXHO YMEeHbLWNTb YacTtoTy ncnbitanns QC. [Npeyn-
3MOHHOCTb PE3YNbTATOB UCMNbITAHUS KOHTPONbHOro obpasua npmn QC gomkHa Nnepnoanyeckm NpPoBEPSATBCH NO NnokKasaTe-
nsam npeumanoHHoctn metoga ACTM, utobbl yoeanTbcs B KQ4ECTBE NONy4YaemMblX JaHHbIX.

X1.5 PekomeHayeTcs No BO3MOXHOCTU BbIOMpaTh TUN KOHTPONMBHOIro obpasua, npeacraBUTeNbHOro Nno OTHOLWWEHULO
K 0ObIMHO aHann3anpyemblMm obpasuam. Ha nepunog nposegennsa nenoitannm QC KOHTPONbHbIE 06pasubl AOKHbI ObITh B
OOCTATOYHOM KOIMMYECTBE U B YCIOBUAX XPAHEHUS OOMKHbI COXPaHATb TMOMOMEHHOCTb U CTAabUIMBHOCTD.

OTHOCUTENBHO OONONMHUTENbBbHbLIX MHCTPYKUMK no npouegypam QC 1 gaHHbIX aHanu3a B BUAE KOHTPOSbHbIX guar-

paMm — cm. ACTM [1 6299 u ASTM MNL 7.

" Manual on Presentation of Data Control Chart Analysis, oth ed., poctyneH B ASTM International,
W. Conshohocken, PA 19428.
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[MpnnoxeHwne X2
(cnpaBo4HoOe€)

BbiBO4 YypaBHEeHU AN KYNTOHOMETPUYeCKMUX pacvyeToB, UICNONb30BaHHbLIX B pasaene 14

X2.1 BbiBOA ypaBHEHUMN

X2.1.1 BbiBOg ypaBHEHMWN, NCTONb3yeMbIX B pasgene 14 «PacyeTbl», OCHOBbLIBAETCH HA KYITOHOMETPUYECKON 3aMEHE
MOHOB Tpunoamnaa (noaa), noTpednsieMblX B peakumuy, NpoxXoasiluen B MUKPOKYITOHOMeTpuyeckon svenke (l;- + 2e — 317). Ko-
NMMYECTBO 0DpAa30BaBLLErocs NPOAyKTa peakumm (MOHOB TPUNOAMAAa) MEXAy HavarnomMm n OKOHYaHMEM MPOTEKAHUA TOKa No
OKOHYaHUN TUTPOBaHUSA MPOMNMOpPLMOHANBHO KONMUYECTBY MNPOTEKLLEro pe3ynbTupytowero 3apsga QL.

X2.1.2 B 6onblwMHCTBE MPUMEHEHUIN UCMONBb3YIOT NOCTOSIHHLIN TOK TaK, YTO NPOU3BEAEHNE TOKA / B aMmnepax (Kyno-
HaxX B CEKYHAY) Ha BpemMsi T B CeKyHAaxX, Tpebyemoe Ans AOCTUXEHUS KOHEYHON TOYKK, obecnevmBaeT BennyunHa 3apsga Q
(KynoHbl), Heobxoanmas aAnsi NonyyYeHns NOAHOIro 3KBUBarneHTa pearmpyowero sewectea, 7. €. Q = /7. [1o3ToMy YNCNO 3K-
BUBAaINeHTOB pearnpytowero sewecrtea pasHo Q/F, rge F — noctosaHHana ®apages, paBHas 96500 KyJTOHOB Ha SKBMBASIEHT.

X2.1.3 lloatomy ypaBHEHME AN HAXOXAEHNA MACChl pearnpyowero BeWeCcTea cneaytowee:

Q(C) 16T

FC okB
Macca cepbl,I KB _ (X2.1)

macca obpasua,r macca obpasua

KoHUeHTpauus cepbl =

0,1MB 2mmH 60c 10 °B 161 10° mkr

_ . o OOUM A1oMM MWUH  MB  OKB r X2.2
MKI S = A OI0UMm 96500 C A.s , ( )
R(Owm)- : -f
9KB C

roe A — namMmepeHHas nnowagb nuka, ,EI,POﬁMZ;
0,1 — 4YyBCTBUTENBHOCTbL AN1A 3anncu camonucua, mB/atonm,
2 — CKOPOCTb MPOTSKKM NEHTLI camonucua, MUH/ aonm;
60 — koapdpunumneHT neperoga BPpEMEHU N3 MUHYT B CEKYHAbI, C/MWH;
10 ° — k03thDOUUMEHT NEPEBOAA HAMNPSKEHUS U3 BOMbT B MUMIMBONbLTLI, B/MB;
16 — rpaMmm-3KBUBANEHT CepPbl, I/9KB;
R — ycTaHOBKa nepekntoyartens gnanasoHa MMKpokynoHomeTpa, Om, npu nogacranoBke VIR = 1 (amnepsbl) Nony4vaem:

. - 0,7vB 2muH 60c 10°B
Aﬂ,l‘OHM . — — . >
QA - s) = amuMm  AluM MUH M

R(Om) ? (X2.3)

F— 96500 C/skB, KOHCTAHTA CDapa,u,es:|1) (3NEKTPUYECKUN 3KBUBANEHT MACChl OQHOrO rpamMmm-skBMBaneHTa noboro
BELLECTBA);
A - s/Cc — nepeBo KyNnoOHOB B aMnep-CeKyHAb!;
f— koadhdmumeHT npeBpaweHus (OTHOWEHME ppm S, onpeaeneHHon ansd ctaHgapta, K U3BECTHOMY ppm S B CTaH-

aapre).
[ToaTOoMy
6
A-12-10'3A-3*16r*10 MK
_ 9KB r X2.4
MKT S 96500 C A-s ' (X2.4)
R. . f
KB C
CneaoBaTternbHO,
-3 6
MI{FS_A 12-107-16-10 Ml{r. (X2.5)
R -96500-f
CneaoBaTenbHO,
MK S = (A-1,99Y(R - ). (X2.6)

" 3HauyeHne KOHCTaHTH! dbapanes bbino noBTopHo onpeaeneHo B 1960 r. HaynoHanbHbIM B10po cTaHaapToB. HoBoOE
3Ha4veHune = (96489 + 2) kynoHa (Xummnyeckas wkana).
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[TOCKONbKY ppm = MKI/T, TO

ppm S = A-199 10-3 ML NNOTHOCT, i ; (X2.7)
R . -0b0bemM, MK MKJT M
3
opm S = A-199.10 (X2.8)

R .f -06beM -NNoTHOCTL |

Tak Kak macca = 06beMm - NNOTHOCTb, TO
ppm S =(A-1,99)/(R-f- macg, ). (X2.9)

X2.1.4 BbiBOA ypaBHEHUSA NPU NCMNONMb30BaHNMM ANCKOBOIO MHTErparopa A B ypaBHeEHUN X2.0 BbipaXaeTcs B KBa4-
paTtHbIX Agonmax. OgHako aToT napameTp MOXeT ObiTb BbIPpaXeH B eAuHuuax otcuerta. [loatomy A, OONM? = OTCYe-
bl - 107°, NOCKONbKY 1 ,qroﬁMZ = 1000 otcyeToB. CnegoBaTternbHO, NOACTAHOBKA BMECTO A B ypaBHEHNE X2.6 3HAYEHUS OT-

cueThbl - 107° naeT
MKI S = (oTcueTsl - 1,99 - 10-3)/(R - f) (X2.10)

n Toraa

-1,99
opm S = OTCYEeThI (X2.11)

R -06beM, MKI-NNOTHOCTb, I/ MN-f

ppm S = (otcueTsl - 1,99 - 107 °Y(R - macca, r - .

[TpnmedaHnwume—OtcyeTbl = 100 - nokazaHne MHTerpartopa rnpu OTKIMNOHEHNN HA MNOJIHYIO WKany.
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Mpnoxenve OA
(cnpaBo4HoOe€)

CBeaeHnA 0 COOTBETCTBUMN CChINOYHbLIX CTAHAAPTOB CCLINTOMHbIM HALMOHANbHbLIM CTaHOAPTaAM
Poccunckon ®@epgepaunm (M AeNCTBYIOLWMM B 3TOM Ka4YeCTBe MeXrocyaapCTBeHHbIM CTaHaapTam)

Tadbnuwua HOA.1

O6o3Ha4YeHne CCbINTIOYHOro CreneHb
Obo3Ha4YeHne 1 HAMMeHOBaHUE CooTBETCTBYHOLWEero HauMoHaNbHONroO CTaHaapT4d
CTaHAapTa COOTBETCTBUA

ACTM 1 1193 — *

ACTM 1 1298 MOD [OCT P 51069—97 «He®Ttb n HedpTenpoaykrel. MeTon onpeaeneHus
NIIOTHOCTU, OTHOCUTENBHOW NIMOTHOCTU U MNOTHOCTU B rpagycax AP| apeo-
METPOM»

ACTM 14052 — *

ACTM 14057 MOD [OCT P 52659—2006 «HedTb n HedTenponyktel. Metoabl py4HOro oT-
bopa npob»

ACTM 14177 — *

ACTM 114806 — *

ACTM 14814 — *

ACTM 1 5798 — *

ACTM 1 6299 — *

[MpaBnna OSHA 29 CFR,
naparpadsl 1910.1000 wn
1910.1200

TCTBUA CTaHAAPTOB.

* COOTBETCTBYIOLWMN HAUMOHANbHLIM cTaHAAPT oTcyTcTBYET. O ero yrBepxaeHns pekoMmeHayeTcsH Ncnofb3oBaTh
NnepeBoq Ha PyCCKUN A3bIK 4aHHOIo ctaHgapTa. [lepesog AgaHHOro ctaHgapra HaxogauTces B PegeparnbHOM MHQOpMaLu-
OHHOM (POHAE TEXHUYECKNX PEINMAaMeHTOB U CTAHOAPTOB.

[TpunmedyaHune—BHacToswen Tabnuue ncnonb3oBaHO cneayrowee yernoBHoe 0603Ha4YeHne CTeENEHN COOTBE-

MOD — mogndmumnpoBaHHble cTaHaapThI.
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YOK 621.892:543:006.354 OKC 75.080 B19 OKCTY 0209

KntoueBble crioBa: cBeTfble HedTaHbIe Xuakue yrnesoaopoabl, cepa, cneibl, MUKPOKYIOHOMETPUS
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