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Llenu v npuHunnel cTanaapTusaunm B Poccuitickoin Pegepaummn yctaHosneHbl degepanbHblM 3aKoHOM OT
27 nekabpsa 2002 r. Ne 184-P3 «O TexHU4ecKOM perynmpoBaHumn», a npasuna NpUMeHeHnsi HauoHanbHbIX
cTaHgapToB Poccuitickoin deaepaumm — FOCT P 1.0—2004 «CtaHpapTtusaumsa B Poccuitckon depepaumn.
OCHOBHbIE MONOXEHUA»

CBegeHus1 o cTaHgapTe

1 MOArOTOBNEH ®deaepanbHbiM rocyaapCTBEHHBIM YHUTapHBIM npeanpuaTtvem «Bcepoccuinckun
Hay4Ho-MUccreaoBaTebCKUA LeHTp cTanAapTU3aunm, MHdopmaunm 1 cepTudukaLmmn coipbs, Matepuanos n
BewwecTs» (PN «BHULCMB»)Ha ocHoBe COBCTBEHHOMO ayTEHTUYHOro NepeBoa Ha PYCCKUA A3bIk cTaHaap-
Ta, ykazaHHOro B NyHKTe 4

2 BHECEH YnpaeneHneM TeXHUYECKOro perynnpoBaHus U ctTaHgaptusaunm degepanbHoro areHTcTea
Mo TEXHUYECKOMY perynmpoBaHunio 1 MeTposorim

3 YTBEP>XOEH M BBEEH B JEMCTBME MNpukasom GeaepansHOro areHTcTsa o TeXHUYECKoMy pery-
NMPOBaHMNIO U MeTponorim oT 27 aekabpa 2010 . Ne 1113-ct

4 HacTosawwii ctaHgapT naeHTudeH ctaHaapty ACTM [17319—07 «CtaHgapTHbIA MeToa onpeaeneHns
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rpacpven ¢ npsAMbIM BBOAOM W nogasneHnem uoHoB» (ASTM D 7319—07 «Standard test method for
determination of total and potential sulfate and inorganic chloride in fuel ethanol by direct injection suppressed
ion chromatography»).

HaumeHoBaHWe HacToALero ctTaHgapTa UsSMEeHeHO OTHOCUTENIbHO HAUMEHOBaHWUS yKasaHHOro ctaHaap-
Ta ACTM gns npusegeHus B cooteetcteue ¢ FOCT P 1.5—2004 (noapasaen 3.5).
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HAUWOHANBbHBIA CTAHBAPT POCCUUCKOW OSGEOEPALUMU

TOMNMUBO 3TAHOJILHOE

OnpegeneHMe o6Lwero u noteHuManbHoro coaepxaHuAa Cyﬂb(baTOB U HeopraHn4veckux xnopmaos
MeTOLO0M MOHHOW xpomaTorpadwm C NpAMbIM BBOAOM

Fuel ethanol. Determination of total and potential sulfates and inorganic chlorides by method
of direct injection suppressed ion chromatography

Darta BBegeHna — 2012—07—01

1 O6nacTb NpUMeHeHus

1.1 Hactosawuii cTanaapT ycTaHaBMBaeT MeToa onpeaeneHns obLero u noTeHuMansHoro cogepxanus
CynbhaToB M HEOPraHNMYecKUX XITOPUAOB B BOAHOM W 6e3BOAHOM AeHaTypUpOBaHHOM 3TaHome, KOTOpbIv
NCMONL3YT B KavyecTBE MOTOPHOIO TOMMAMBa C MPUMEHeHWeM npouedypbl NpsiMOro BBoda B WOHHOW
XpomaTorpacduu.

MeToa npeaHasHaveH 4ns aHanusa npob, cogepxatmx ot 1,0 40 20,0 Mr/Kr HeopraHudeckux cynbdaTtos
not 1,0 oo 50,0 Mr/Kr HeopraHU4YeCcKnxX Xnopnaos.

1.2 B HacTosiweM cTaHAapTe Bce 3HaueHUst npuseaeHbl B eauHULax usmepeHua CU.

1.3 BHacToswem ctandapte!) He npeaycMoTpeHo paccMoTpeHue Bcex Bonpocos obecneyeHus 6es-
ONacHOCTU, CBA3AHHbLIX C ero npumeHeHneM. Monb3oBaTenb HACTOSILLEro cTaHAapTa HeCET OTBETCTBEHHOCTb
32 YCTaHOBIIeHUe COOTBETCTRYIOLLMX MPpaBuI No TexHUKke 6e30nacHOCTU U OXpaHe 300POoBbs, a Takke onpeae-
naeT uenecoobpasHOCTb NPUMEHEeHUs 3akoHodaTeNbHLIX OrpaHUYEeHunin nepen ero ucnonb3oBaHueM. [OAna
obecneveHna 6e3onacHoCTU HeOBXOAMMO NOMb30BaTLCA UMEIOLLIMMUCA NepPedYHsIMU AaHHbIX 06 onacHOCTH
BELLECTB, peakTUBOB U MaTepnanos.

2 HopmaTuBHbIe CCbINKK

B HacToALLEM cTaHAapTe MCMOSb30BaHBI HOPMATUBHbIE CChINKM Ha crieflytolLme cTaHaapTbi2):

ACTM [ 1193 TexHudeckue ycnosus Ha peaktuB — Bogy (ASTM D 1193, Specification for reagent
water)

ACTM L1 4052 MeTtopa onpeaeneHnsi NNOTHOCTA M OTHOCUTENbHOWM NIIOTHOCTU XKWMAKOCTEN C MOMOLLbIO
anekTpoHHoro nnoTHomepa (ASTM D 4052, Test method for density and relative density of liquids by digital
density meter)

ACTM L1 4057 PykoBoacTBO no pydHoMy oT6opy npob HedTu u HedTenpoayktos (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

ACTM .1 4177 PykosoacTBO Mo aBTOMaTtudeckomy otbopy npo6 HedbTM U HedTenpoayKroB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

" HacToswui metoa ncnbitanuii HaxoamTes nog opucavkumeni Komuteta ACTM 102 no HedTenpoaykTam u cma-
304HbIM MaTepuanam u nog koHtponem Nogkomuteta [102.03 No anemMeHTHOMY aHanuay.
Hacroswee napanue crangapta ACTM ytBepxaeHo 1 uionsi 2007 r. Ony6nukoesaHo B mapTe 2007 r.
2 Ins yrouHerus cebinok Ha ctanaapTel ACTM ncnonesynte cant ACTM www.astm/org unm o6pauwsaitecs B Cnyx-
6y nopaepxku knueHtoe ACTM: service@astm.org. B nHdopmauuoHHom Tome ExerogHoro cGopHUKa CTaHAapToOB
(Annual Book of ASTM Standards) o6paluariteck k ctpanuue CBoaka AOKYMEHTOB CTaHAAPTOB Ha CTPaHWLUe canTa.

WU3panne odbmunansHoe
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ACTM [ 5827 AHanus oxnaxgarloLen XuakocTu ABUraTens Ha Xnopua v gpyrue aHmoHbl MeToaoM
noHHon xpomatorpadpum (ASTM D 5827, Test method for analysis of engine coolant for chloride and other
anions by ion chromatography)

ACTM [ 6299 PykoBoACTBO AN NPUMEHEHWUS CTaTUCTUYECKNX MeTOA0B obecneyeHus kavecTsa npu
OLIeHKe XapaKTepuUCTUK cucTeMbl aHanuTnyeckux nsmepeHuin (ASTM D 6299, Practice for applying statistical
quality assurance technigues to evaluate analytical measurement system performance)

ACTM [ 6792 Cunctembl Ka4yecTBa B UCMbITaTeNbHbIX NabopaTopnax HedTenpoayKTOB U CMa3ouHbIX
maTepuanos (ASTMD 6792, Guide for quality systemin petroleum products and lubricants testing laboratories)

ACTM [ 7318 MeToa onpegeneHust obuiero HeopraHM4eckoro cynegarta B 3TaHose ¢ MOMOLLbIO
noteHumnomeTpudeckoro TutposaHua (ASTM D 7318, Test method for total inorganic sulfate in ethanol by
potentiometric titration)

ACTM [ 7328 CrangapTHbIA MeTodonpeaeneHns obLero nnoTeHLmansHoro HeopraHM4eckoro Cyb-
¢haTta 1 obyero HeopraHNM4YecKoro xroprnaa B TONIMBHOM 3TaHOMe MOHHON XpoMaTorpadneii ¢ UCNob3oBaHN-
eM BoaHoro Brnpbicka obpasua (ASTM D 7328, Standard test method for determination of total and potential
inorganic sulfate and total inorganic chloride in fuel ethanol by ion chromatography using aqueous sample
injection)

3 TepMuHbI ¥ onpeaeneHusi

B HacTosileM cTaHaapTe NpUMeHeHbl crefyoLwmne TePMUHBI C COOTBETCTBYIOLLUMK onpeaeneHnsMn:
3.1 HeopraHuveckuit xnopup (inorganic chloride): Xnopua, koTopelin NpeacTaBnsieT coboi ConsiHyo
KUCIMOTY, MOHHBIE COSN 3TOW KMCMOTBI U UX CMECH.

3.2 HeopraHuveckuit cynbddar (inorganic sulfate): Cynbdatcoaepxalyee (SOf) coefiMHeHue, KoTo-

poe npeacTaBnseT co6oi CePHYIO KNCMOTY, MOHHbIE COMX ATOM KUCMOThbI UMM UX CMECH.

3.3 noTeHuManbHbIi cynbdart (potential sulfate): O6was cepa, npucyTcTByloLWaa B Npobe, KoTopast
6yaeT okMcnaTbLCA 4o cynbdaTta B MpUCYTCTBUM OKUCTTUTENS.

3.4 obwuit cynbdar (total sulfate): CoeguHenue, cogepxallee HeopraHudeckuin cynodar, B A4eACTBU-
TeNbHOCTU NpeacTasneHHoe B Npobe Bo BpeMsl aHanusa, Npu oTCyTCTBUN 06paboTku okucnutenem.

4 CywHocTb MeToAa

4.1 [OnsonpeaeneHus oblero cogepxaHua cynbcaTtoB U xnopuaos Hebonbloi 06beM Npobel 3TaHONa
HenocpeACTBEHHO BBOAAT B COOTBETCTBYIOWMUM 06pasoM HacTPOEHHbIA MOHHBIA XpoMaTorpad B cOOTBeT-
CTBWM C peKOMEHAALMAMN U3rOTOBUTENA ANA AaHHOro MeToAa aHanusa. [ins onpeAeneHns NoTeHLUManbHOro
coaepxaHus cynbcgatos 0,5 cm3 30%-Horo pacTBopa nepekucu sogopoaa aobasnaioT k9,5 cm3 npobbl aTaHo-
nawu 3atem BBOAST B MOHHbLIN xpomatorpad. MoHbl pazaensitoTcst Ha OCHOBE UX CPOACTBA K LIEHTPaM UOHHOTO
obMeHa Ha MoHUTE NpU COOTBETCTBYIOLWEM CPOACTBE UOHWTA ANsi AAHHOrO antoeHTa (pacTeopuTens). Mox-
nopgasuTenb yBeNMUMBaeT YyBCTBUTENbHOCTL MeTOAa aHanM3a Kak 3a cHeT yBenMyeHusi NpoBoOAMMOCTU aHa-
NN3MPYEeMOro BeLLIeCTBa, Tak U 3a cHET YMEHbLUEHUA NPOBOAUMOCTM 3MtoeHTa. C ero NOMOLLbIO 3MI0EHT U aHa-
nu3npyemMoe BeLlecTBO Takke NpeBpaLwlaloTca B COOTBETCTBYIOWME BoAopoaHble hopMbl aHUOHOB. AHWUOHDI
KONMYECTBEHHO onpeaensitoT NyTeM MHTErPUPOBaAHNUS UX CUTHANMOB, COAEPXKaHUe UX oNnpeaensioT no kanubpo-
BOYHOW KPUBOM, NONy4YEeHHOW METOIOM BHELLHero cTaHAapTa. Pe3ynbTat nusmepeHusi B MunnurpaMmmax Ha nurp
3aTemM NepeBOAAT B MUMUIpaMMbl Ha kunorpamm. CtaHaapTHble pacTBOpLI Ansl KanubpoBKW rOTOBAT Ha
OCHOBE BOAHOW MaTpuLbl.

4.2 AHanorumdHble MeToabl onpeaeneHusa XNopuaos 1 cynbgaTos A oxnaxaaoLwen XXUuakocTn ABura-
Tensa nsnoxeHol B ACTM [1 5827, aAna aTaHONbHOrO TOMMMBA C UCMONb30BaHMEM MOHHOWM XpoMaTorpadum ¢
BBOAOM BoAHOW Npobbl — B ACTM [1 7328, ACTM [] 7318 (Tonbko Ans onpeaeneHust cynbdaroB NOTEHUMO-
MeTPUYECKUM TUTPOBAHUEM CBUHLIOM).

5 HasHaueHue M npuMeHeHue

5.1 Cynbdatbl U xnopuabl MOryT 6biTb 06HapYXeHbI B OTNOXEHUAX, 326UBatoLLMX (UnNbTp, U B OTIIOXKE-
HWAX TOMMMBHOIO MHXeKTOopa. BO3MOXXHOCTb NCNONBb30BAHUS KOMIMOHEHTOB TOMNINBA U FOTOBLIX TOMNSIUB 3aBU-
CUT OT cofepXXaHus cynbthaToB U XITopuaos.

5.2 O6Lee 1 noTeHuuanbHoe cogepxaHue cynbaTos, a Takke oblyee cogepxaHue Xropuaos, onpe-
Aensemoe HacTosILLMM METOAOM, MOXHO UCNONb30BaTh As1sl OLEHKN MPUrogHOCT KOMMOHEHTOB BeHanHa Ans
NpUMeHeHUs1 B KaYecTBe TOMIMBa aBTOMOGUIIbHBIX ABUraTenei BHyTPEHHEro CropaHus.

2



FOCT P 54277—2010

6 Mewarowwme hakTopbl

6.1 Mewatollee AelCTBME MOTYT OKa3aThb BeleCTBa ¢ 6IIM3KUMU 3HAUYEHUSIMU BpeMeHM yaAepK1BaHs B
WOHHOI XxpomaTorpacuu, B 0cOGEHHOCTM eCru OHWN HaxoaATcA B 6OMbLUMX KOHLLeHTpaLWsX Mo CpaBHeHUo ¢
onpenensieMbIM BeLLecTBOM. MicnonbayoT pasbasnerue npobbl AN CHKEHUs UMW YIYYLIEHWs paspelueHnst
OT HanBonee CUMbHO NePEKPbIBAOLLMXCS MKOB.

6.2 MpoBan Hynesoi NMUHUM Ha XpoMaTorpaMme W3-3a BblOeNeHUsi Boabl (MepTBhIi 06beM cucTe-
Mbl — OTpULATENbHBIN MUK, MOKa3aHHbIM Ha pUCYHKe 1) MOXKET BbI3BATb MOMEXM B paBoTe HEKOTOPbIX MHTerpa-
TopoB. OBbIMHO ANA OrpedeneHus XMOPUAOB U cynbgaTos NpoBas HyNeBoi NMMHWM U3-3a BOAbl HE MOXET
BbI3bIBATb TPYAHOCTEM, MOCKOMbKY MUKA XTTOPUAOB U CYNbaToB BLIXOAST 3HAUUTENBHO NO3XKE OTpULATENBHO-
ro nuka Boabl.

MpoBoAUMOCTb, MKCM/CM

25
24—
23
22—

21

N

20 3
A 4 5 6 7
19_ 1 1 ! 1 IA 1 AI Ij\ 1 IA 1
| | | | | | | |
8 9 10 11 12 13 14 15 16
Bpems yaepxumBaHus, MUH

|

0o 1 2
1 — cropua; 2 — xnopua; 3 — Hutpua; 4 — 6pomua; 5 — HuTpar; 6 — docdar; 7 — cynbdar

PrcyHok 1 — Tunoasi xpomaTorpamma MOHOB pacTBopa, cogepxaias 1 Mr/p,M3 pas3snuyHbiX aHWMOHOB B BOAe

6.3 [ns ycTaHOBMEHHbIX CNEAoBbIX KOMMYECTB XIopUaoB U cynbdaTtoB, onpeaensieMbiX HacTOALLUM
MeTO4OM, NMoMeXu MOTyT GblTb Bbi3BaHbl M3AENUAMU U3 CTEKNa, 3MIOEHTOM, peakTueaMmu 1 T. n. Cneayet
cobnogatb 0cobyl0 OCTOPOXHOCTb, UTOGbI MaKCUMAanbHO CHW3UTL 3arpssHeHus. [nsa npenoTBpalleHus
3arpsisHeHns Npobbl pEKOMEHAYETCSA UCMONb30BaTb HEONYAPEHHbIE NepyaTKu.

7 Annapartypa

7.1 Becbl aHanuMTu4eckne ¢ npeaenom s3sewwmnsaHna 4o 100 r, ¢ TouHOCTbIo B3BelumBaHus Ao 0,0001 .

7.2 Wkad cylumnbHeIR AN cyLwky cyrnbdarta HaTpus U Xxnopuaa Hatpus, obecneumBaroLLMin TemnepaTy-
py (110 £ 5) °C.

7.3 OKcukaTop, cogepKall i CBEXMA aKTUBUPOBAHHBIN CUnNUKaresb (MY paBHOLEHHLIN OCYLLUUTESb) C
NHAUKATOPOM coAepKaHus Briaru.

7.4 TluneTky unu namepuTenbHble cpeacTBa ANa NepeHoca XMAKOCTU, COOTBETCTBYOLME Knaccy A Ans
CTEKIMSIHHBIX MUMETOK, NoAoBHbBIE UM UMM aBTOMaTUYeckue NUNEeTkn nepemeHHoro ob6bLema ¢ 0AHOPa3oBbIMU
HakKoHEeYHUKaMu1 13 nonunponunexa.

7.5 Kon6blMepHble knacca ABmecTMocTbo 10, 25,50, 100, 1000, 2000 cM3 co cTekMsIHHBIMU NpoBKamu.

7.5.1 KoHTeltHep Ans oT60pa npobbl BMecTUMOCTbio 1 AM3 ¢ repMeTUauUpyIoLLIei KpbILLKOiA 415 NpeaoT-
BpallleHUs UcnapeHus aTaHona.

7.6 XpomaTtorpad WMOHHbIA — aHanNUTUYecKas cuctema co BCeM HeobXoanMbiM BCMOMOraTesibHbIM
oBopyaoBaHueM, BKIOYas LWNPULbI, KONOHKK, YCTPONCTBO ANA NOAaBMNeHUs MOHa U AeTeKTop.

7.6.1 CuctemaBBoaa, cnocobHas oT6upath 20 MKAMS, ¢ orpeLLHocTbIo He 6onee 1 % nubo pekomeHay-
eMble NPoM3BoAUTENEM CpeAcTBa U3MEPEHMS.
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7.6.2 CucTema HacocHasl, cnoco6Hasi nofjasaTh NOToK Xuakoi dpasbl co ckopocTbio 0,2 12,5 cM3/MUH, ¢
norpewHocTbio He bonee 2 % nnbo pekoMeHAyemoe NPou3BoAnTENEM YyCTPOMCTBO.

7.6.3 KonoHkanpegsaputenbHas AN 3auUTbl aHANNMTUHECKON KONOHKN OT CUMbHO YAEpPXXUBaeMbIX KOM-
noHeHTOB. Jlyuwee pasfgeneHune NonyyaloT C yBeNIMYeHneM Yncna TeopeTUYECKUX Tapenok.

7.6.4 KonoHka, pasgensiiollas aHUOHbI, MOMHOCTLI0 COBMECTUMARA C aHaNUTUYECKOA CUCTEMOM U Cro-
cobHas gocturatb yA0OBMETBOPUTENbHOIO pasgeneHns aHannsnpyemblx BewecTs — cyfbaToB U XITOpUaoB
(pucyHok 1).

7.6.5 YcTpoicTBO nogaBrieHUsi aHUOHa

MpumeHsOT ABa BUAa yCTpONCTBa: TpexkaMepHoe U HenpepbiBHOE ¢ onpeaeneHHoN TOUHOCTbo. MoXHO
ncnonb3oBaThb Apyrue yCTponcTBa, ecriv oHn obecnevnsaroT Takue e pesynbTaTtel. HeobxoaMmMo BeINoNHATL
pekoMeHAaLUn U3roTOBUTENA MIOHHOTo Xpomarorpada.

7.6.5.1 TpexkaMepHbI noaxon

MpyuMeHsIloT cno ¢ MMKPOHabUBKOM B TpexX kamepax, MOMHOCTbIO COBMECTUMBIN C pacTBOpUTENEM,
cofepXalluii KaTUOHUT (KaTUOHOOBMEHHYI0 CMONY UK COPBEHT TaKOro Ke HasHaveHua). YCTpoCTBO nojas-
NeHUst AOMDKHO HeMnpepbIBHO Ha MOTOKE XUMWYECKU pereHepupoBaTbCA 4O CBOEW BOAOPOAHON (hopMbl €
MCNoNb3oBaHWEM HeopraHU4eckol KUCnoThl, o6ecnevunsatowen noH H*.

7.6.5.2 HenpepbIBHbINA NOAXoA4

Mcnonb3ayioT HenpepblBHOE NoAaBnsiioLee yCTPOUCTBO C MeMBpaHHO pereHepauuei.

7.6.6 [eTekTop No anekTponpoBoAHOCTU (Manoro o6bema) c KOHTPONMPYEMOi TeMnepaTypoir, usmeps-
emoli ¢ TouHocTbio Ao 0,01 °C, n nuHelHbIM AnanasoHom ot 0 go 1000 mkCm/cm.

7.6.7 WHterpatop unu cuctema nporpammHoro obecneveHus ana o6pabotku xpomartorpacudeckux
AaHHbIX, cnocobHasn U3MepsiTb NIOLWAan MUKOB U 3HAaYEHUSI BpeMeHU YAepXXUBaHUS, a Takke KOppeKTupoBaThb
JaHHble B COOTBETCTBUM C HYNEBOW NTIMHUEN XpoMaTorpaMMbl.

7.7 TepuaTkn HeonygpeHHble, UCTIoNb3yeMble NP NPOBEASHUN UCTILITAHWUNA.

8 PeakTtuBbl

8.1 YucToTa peakTnBoB. Mcnonb3yloT peakTusbl X. Y. Unn Gonee BLICOKOW YUCTOTHI AMsl NIPUroTOBMNEHUA
BCeX Npo6, cTaH4apTHLIX PaCTBOPOB, 3MH0EHTOB U PacTBOPOB ANs pereHepavuun. ECnn HeT Apyrux ykasaHui, To
cUMTaeTCs, YTO BCe PeaKTUBbl COOTBETCTBYIOT TEXHUYECKUM YCNoBUsiM KomuteTa Nno aHanuTm4eckum peaxtu-
BaM AMepMKaHCKOro XMMMUYeckoro obLIecTBa, y KOTOPOTo MOXHO MOSyYUTb TEXHUYECKUE YCNOBUA Ha peakTn-
BbI3). MOXHO MCMONMb30BAaTL APYrie KNacchl BeLLeCTB, CNU YCTaHOBMEHO, YTO PeaKTMB AOCTATOUHO YNCTLIN 1
npu ero Ncrnosib30BaHUN He CHWKaeTCsA TOUYHOCTb M3MEPEHUSI.

8.2 Yucrota Boabl. Ecnun HeT apyrux ykasaHuii, To IpPUMEHSIIOT Boay nabopaTopHOro HasHaveHUs (Boay
4. a4.a.) knacca II no ACTM [ 1193. Ains NnpuroToBNEHUS 3MIOEHTA U €ro XpaHeHUA Heob6XoAUMO BLINOMHATL
Bce TpeGoBaHWs MHCTPYKLMK MO 3KCnyaTaLum MOHHOTo XpoMaTorpada U nocTasLLuka KONOHKK (HanpuMep, no
unbTpaumnn, gerasaumn n T. n.).

8.3 UcxoaHbin BydepHbiin pactsop anoeHTa — 1,0 MM BukapboHata HaTpua (NaHCO3) u 3,2 MM kap-
6orata HaTpusi (Na,COg). B MepHoi kon6e Tuna A BMectumocTbio 1 am3 B Boae nabopaTopHOro HasHaueH!s
pacTteopstoT (8,4000 £ 0,0005) rNaHCO;1 (33,9200 + 0,0005) r Na,CO3, noBoAAT NabopaTopHO BoAOW 06b-
em ao 1 am3. Pas6asnsioT 10 cM3 3TOro 1CxoaHOro pacTeopa B MepHoii konbe Tuna A BMecTUMOCTbio 1 amS
BMECTe C AerasupyoLmm Boay peareHToM. MOXXHO NPUMEHSITL APYro pacTBOpP 3N0eHTa, eCNW 3TO A0NYCTUMO
Mpy UCMOoNb30BaHUN AaHHON aHANMTUYECKO CUCTEMbI UITA KOJTOHKM.

MpumedaHue— MOXHO NPUrOTOBUTL Apyre 06 bEMbI MCXOQ4HOIO PacTBOPa, UCNOSNb3Ysl COOTBETCTBYIOLLMNE
COOTHOLWEHNs1 peakTnBoB. Mpy 9ToM HeobxoanMo cobnaaTh PEKOMEHAALMN NOCTABLUMKA NCNONB3YEMOIN KONOHKM A
3TOro pactsopa. PacTeopbl MOTYT BbiTb Takke NPMoGpeTeHb! y NPOBEPEHHOIO NOCTABLUMKA.

8.4 PereHepupylol1in pacTBop ANsl yCTponcTBa nogasneHnst MOHoB — cepHas kucnota 0,1 M. B mep-
Hyto konby BMecTUMOCThIO 1 AMS, coaepxaluyto okorio 500 cm3 Boabl Y. 4. a., 0CTOPOXHO AobasnsanT 334 cm3
CEPHOW KNCNOThI X. Y. (OTHOCUTE NbHAasA NNOTHOCTL — 1,84).

%) Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washigton, D.C.

(XvMmuueckre peakTmBbl. TeXHUYECKUE YCNOBKUS AMEPUKAHCKOIo Xummyeckoro obuecrea, BawnHrroH, okpyr Konymb6usi).
Mo Bonpocam MNPOBEPKN PEaKTMBOB, HE BXOAAWMX B CNUCKM AMEPUKAHCKOro Xmmudeckoro obuiectea, cMm. Analar
Snandards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (Uuctbie 06pasubl Ansi nabopatopHbIX XMMMUKaToOB), a
Takxe the United States Pharmacopoeia and National Formulary, U.S. Pharmacopoeial Convention, Inc. (USPC), Rockville,
MD. (Papmakonesi CLLA n HaumoHarnbHbI hapmMakornorMyYeckuin CripaBoYHUK).
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MpepynpexaeHue — Mpu 3ToM 06pasyeTcs oueHb ropsiumnin pacTteop. Mepea pasz6asneHnem go obbe-
ma 1000 cm3 pacTeop oxnaxdaroT. He gonyckaetcs 4o6aBnsTh BOAY K KOHLEHTPUPOBaHHOI CepHOI KUCToTe.

PasbasnsioT pacteop 4o o6bema 1000 cm3 Bogoit y. 4. a. M MapkupyoT 8ToT pacTeop kak 10,0 M cepHoit
kucnotbl. PasbaensioT 10,0 cm3 3Toro koHUeHTpaTa Ao 1000 cm3 Boaoit v. 4. a. Ans 06pasoBaHns KOHEYHOro
pabouero pactsopa 0,1 M, npumeHsieMoro Ais nogasfieHnsi MoHa.

MpumeyaHue— [pyrve 06bemMbl JaHHOTO PacTBOPa MOXHO MPUrOTOBUTL C UCMONb30BAHUEM PEAKTUBOB B
onpeaenexHoin nponopumm. Heo6xoammo cobrniogate peKoMeHAAaLUMmM NOCTABLUMKA W CrieuMarnbHbIe YKa3aHua No 3ToMy
pacTBopy, UCNONb3yEMOMY M1 yCTPOWCTBA NOAABNEHUSI MOHOB.

8.5 Cynbdat HaTpusa 6e3BoAHbIN, X. Y., MUHUManbHas Yactota — 99 %.

MpeaynpexneHne — UNaberarite nonagaHus BHyTpb. He noasepraite 6e3 He06x04MMOCTU BHELWHEMY
BO3AEUCTBUIO.

8.6 XnopuaHaTpua — peakTus knacca ACS (AMeprKaHCKOro XMMU4YecKoro obLiectsa) unm x. 4., MUH®-
ManbHasa yuctota — 99 %.

8.7 OtaHon, AeHaTypupoBaHHbIN MeTaHosIoM, krnaccudukauum 3A unu aTaHoN TUCTONOMMYECKOro
kavecTa, 6e3B0AHbIN, AeHAaTYPUPOBaHHBIA 3TUNALETATOM, METUIU306YTUMKETOHOM U MPAMOTrOHHBIM 6eH3M-
HOM.

MpeaynpexaeHue — OrHeonaceH, TOKCUYEH, MOXeT bl Tb BpeAHbIM UMW MPUBECTU KIETarbHOMY UCXO-
Ay Npu ynotpe6neHun BHyTpb UK BAbIxaHuW. Ms6eraitte nonagaHns Ha Koxy.

8.8 Mepekuck Bogopoaa — peakTtus krnacca ACS , 30%-Hbin pacTBop B BoAe.
8.9 Pacteop nepekucu Bogopoaa, 30%-Hblil roTOBLIN pacTBOP.

9 MMpuroToBrneHue cTaHAAPTHbLIX PACTBOPOB

9.1 UcxoaHble pacTBOpbI

9.1.1 UcxoaHblii pacTBop cynbdaTta (npumepHo 2000 mr/am3)

MomelyatoT 5 r 6e3BoaHoro cynbdaTa HaTpUs B CyLIMnbHBIA Wkad npu Temnepatype 110 °C He meHee
YeM Ha 14, oXnax4atoT U XpaHAT B akcukaTope. TwaTenbHo B3BelwMBatoT 2,96 r 6e3BoaHoro cynbgarta HaTpus
C NOrpeLHocTbo 40 0,1 Mr v NepeHOCAT B MepHYI0 KONby BMECTUMOCTbIO 1 aAm3.

No6aenswoT Bogy Knacca Il ana pactTeopeHus cynbdgara HaTpus U A0BOAAT pacTBOp A0 ONpeaeneHHoro
o6bema. BbuMCNSAIOT KOHLeHTpaLMio cynibcaTa B pacTeope, Mr/am3, no copmyrne

WcxoaHeln pacteop cynbdpata = Na,SO, - 0,6764 - (1000 mr/r)/1 ams, 1

rae Na,SO, — macca Na,SO,, pacTeopeHHoro 8 1.am3, r;
0,6764 — cogepxaHue cynbcata B Na,SO,, % Macc.

MO>KHO NPUroTOBUTbL UCXOAHBIA PACTBOP APYroro o6bema npu NCMosib30BaHUN COOTBETCTBYOLLMX COOT-
HOLLEHWIA peaKTUBOB.

9.1.2 UcxoaHbIn pacTBOp Xnopuaa (npumepHo 2000 mr/am3)

MomewatoT 5 r6e3BogHOro xnopuaa HaTpus B CYLLMIbHBIA Wkad npyuTemnepatype 110 °C He MeHee Yem
Ha 14, oxnaxaaloT U XPaHAT B IKcUKaTope.

BsBelwwmBatoT 3,30 r 6e3804HOIO X10puaa HaTpusi ¢ TOYHOCTLIO A0 0,1 Mr M NepeHOCAT B MepHyto kKonby
BMecTumocTbio 1 am3. [loBasnsoT Boay knacca |l Ans pacTeopeHua xfopuaa HaTpus U 4OBOAAT PacTBOpP A0
HY>KHOro 06bema. BbIMMCISAIOT KOHLEHTPaLIMIO XAIOPUAOB B pacTsope, Mr/am3, no dopmyne

McxoaHbiit pacTsop xnopuaa = NaCl - 0,6068 - (1000 mr/r)/1 am3, (2)
roe NaCl — macca pacteopeHHoro B 1 aAm3 NaCl, r;
0,6068 — copepxaHue xnopuga B NaCl, % macc.

MO>XHO NPUroTOBUTbL UCXOAHBIA PACcTBOP APYroro obbema Npu NCNONbL3OBaHNN COOTBETCTBYIOLLIMX COOT-
HOLLEHWX peaKTUBOB.

9.2 CraHpapTHbie pacTBOpbI Xfiopuaa u cynbdarta B Boae

[lna nony4eHns cTaHaapTHOro pacTBopa HY)XXHOM KOHUEHTPaLMN B MepHYto Konby ao6asnsioT Body Knac-
ca ll, ucxoaHble pacTBopbl CynbchaTa v xnopuaa 1 4osoaaT o6bem 4o 1 am3 B cooTBeTCTBUN ¢ Tabnnuen 1.
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Tab6nuuya 1— Tunosoe NPUroToBIeHNME CTaHAAPTHLIX PACTBOPOB Xropuaa u cynsdarta 06bemMHbIM METOAOM B BoAe
knaccal ll

CraHpaapTHbIi pacTBop cynbdara u xfopu-
Aa, Mr xnopupa u cynbgata (Kaxaoro) | Ofbem UCXOHOMo pacTBopa xnopuaa, cm® Obveu MCXOEHOFOC?W%CTBOpa cynbcpara,
B 1 am° Bogbl
Toneko CI™ 50 25,00 —
20,0 10,00 10,00
10,0 5,00 5,00
5,0 2,50 2,50
1,0 0,50 0,50
0,5 0,25 0,25
0,3 0,15 0,15

9.2.1 NcxoaHble pacTBopkl Xxnopuaa ucynsdara, TpUroToBNEHHbIE B COOTBETCTBUM € 9.1, KONNYECTBEH-
Ho fo6aenatoT B konby M NepemelLnBaloT ¢ Bogo knacca |l B cooTBeTcTBMM ¢ Tabnuuelt 1. Heobxoanmo TouHo
N3MepsaTb 06 bEeMbI UCXOAHBIX PacTBOPOB CyNbdaTta U xnopuaa, 4obaBnsieMblx B konby, U npu AoBeAeHUN 06b-
ema go 1,00 am3 Bogoi knacca Il. KoHueHTpaLum cynbcarta 1 Xnopunaa Kaxgoro CTaHaapTHOrO pacTeopa,
Mr/aM3, BBIMMCNAIOT MO Crieaytowmum gopmynam:

Cynbdar 8 cTaHgapTtHoM pacTeope = V,C,/V, (3)

rae V,, — o6bem ncxoaHoro pactsopa cynbdara (9.1.1), cm3;
C, — KOHLeHTpaLMa UCXOAHOTO CyrbdaTta B COOTBETCTBUM C hopMyrnoi 1, mr/am3;
V — KOHeYHbI/ 06beM cTaHAapTHOro pacTeopa, cM3;

Xnopua B cTaHgapTHom pacTsope = V,Cy/V, 4)

rae V,, — obbem ncxoaHoro pactsopa xnopuaa (9.1.2), cm3;
C,, — KOHLIEHTpaLMA UCXOAHOTO XNopuaa B COOTBETCTBUM C hopMynon (2), mr/am3;
V — KOHeYHBIN 06BeM cTaHAapTHOro pacTsopa, cM3.
9.2.2 KpaTHble 1 apobHble 3HaveHus Tabnuubl 1 MOXXHO MCNOMNL30BaTh AfA NPUrOTOBIIEHUS PasfUYHBIX
CTaHAapTHbIX PAcTBOPOB, a hopmynekl (3) 1 (4) ncnonb3ytoT A1 pacyeTa KOHLEHTPaLuil MoHa B cTaHAapTHOM
pacTsope.

MpumeuyaHune—MoXHO NCNONBL30BATL anbTEPHATUBHLIE MMEIOLLMECS B MNPOAAXEe CTAHAAPTHLIE PaCTBOPLI
NS KanmbpoBKM NPM YCIOBUM, YTO PACTBOPLI OTHOCATCA K NEPBUYHLIM CTAHAAPTHHIM PACTBOPaM, Ny CEPTUMULIMPOBAH-
Hble CTaHgapTHble 06pasLbl, He cogepXalume ApYrmx aHanNU3npyemMbiX BELLECTB.

10 KanmbpoBka

10.1 FOTOBSAT MOHHLIN XpomaTtorpad B COOTBETCTBUN C UHCTPYKUUAMU Nponssoautens. B HacTosilem
cTaHaapTe He npyBeAeHbl cneunduyeckne napameTpbl, NOCKONbKY pasHoe obopyaoBaHue TpebyeT pasHbIx
yCTaHaBNMBaeMbIX NapamMeTpoB ANA 3M0eHTa, CKOPOCTU NoToka 1 npubopa. KannbpyioT MOHHbIA XpoMaTor-
pach He MeHee YeM Npu NSATU YPOBHSAX KOHLEHTpaLuin cynbdaTos 1 XNOPUAOB, HAUNHAsA OT YPOBHS HECKOJTLKO
BblLLe Npeaena AeTeKTUpoBaHus, U B AanbHelwem B 06nacTu, onpeaensiowei pabounii guanasoH aHanusu-
pyembIx Npo6. KoHLEHTpauumn Ucnonb3yembiX KanmbpoBoUYHbIX pacTBOPOB A0KHbI BbITh B Npegenax oxvaae-
MOro AuvanasoHa aHanuaupyemblx npo6. OavH unu Bonbliee KONMYECTBO CTaHAApTHLIX PacTBOPOB
UCMONb3YHT ANs NPOBEPKU NMUHENHOCTU KanMBPoBOYHOrO rpacuka.

10.1.1 Tunu4HbIE YCIIOBUSI MOHHOW XpoMaTorpacun:

ckopocTb notoka — 0,7 cM3/MuH;

CKOpOCTb NOTOKa Ans noAasneHns noHa — ot 0,5 40 1,0 cm3/MuH;

obbem netnm gosatopa — 20 MkamS.

10.1.2 B cOOTBETCTBUM C UHCTPYKLUAMU NPOUIBOAUTENSA MOXHO NPOBOANTL aHaNU3 B APYITUX YCITOBUAX.
BaxxHo, 4To6bl OKOHYaTEeNbHasi XxpoMaTorpaMMa coaepxana nuku xnopuaa u cynbdarta, pasaeneHHsiMn 4o
HyIIeBOM NIMHWM, KaK NpuBeieHo Ha pucyHke 1. Ecnu nonyyeHa xpomartorpamma HeJoCcTaTOMHOIo Ka4yecTea, To
Apyrue aH1oHbI MOTyT NPensiTCTBOBAaTL onpeAeneHnto XIopuaos 1 cynbdaTos.

Mpumeyarune— O6beMNeTny 4o3aTopa MOXHO MEHATb B 3aBUCUMOCTHN OT EMKOCTN KOMOHKK, YyBCTBUTENb-
HOCTM U ApYrMX (haKTOPOB MNPV COOTBETCTBMM PYKOBOACTBY M0 SKCIyaTaumm MOHHOTO XxpomaTtorpada n nigopmauum no
060pyaoBaHMio, UCTONb3yeMOMY Ansi NPOBEAEHUA UCNbITAHUS.
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10.1.3 AHanuTuueckune KpuBble AOMMKHBI BbITb MONYYeHbl HA OAHON LWKane AeTekTopa, YTobbl NnpeaoT-
BpaTWUTb BNUsSIHWUE Apeida Ha BU KPUBOW.

10.2 Tpadcuk aHanMTUYEeCKon KanMbpoBKN HeOBX0AMMO NPOBEPATL eXeQHEBHO UMW KaXXAbl pas nepes
npoBeaeHneM aHanusa npobbl, 4To6bl y4ECTb USMEHEHNS B CUCTEME, KacatoLLMecs pasaeneHns, Kanubposku 1
YYBCTBUTENBLHOCTM, UTO SIBMSIETCA YaCTbI0 MPOBEPKU KavecTBa npoLecca (CM. pasgen 14).

10.3 KanubposouHble rpadukn cynbdaTa 1 Xxopuaa HyXHO NOBTOPATL Nocne Noboro naMeHeHus pac-
TBOpA dM0eHTa MOHHOro XpomaTorpacda no 8.3, 4Tobbl BHOBb YCTAHOBUTh 3HAYEHWE BpEMEHUN YAepKUBaHUs
WNOHOB 1 CTeNeHb pa3ferieHuns.

10.4 U3mepeHUe cTaHAapPTHLIX PacTBOPOB ANA Kanu6poBKu

BeoasT 20 MkaAM3 KaXaoro KanMbpoBOYHOro pacTBopa, MPUreTOBIIEHHOro No 9.2, B MOHHLIN XpOMaTor-
pad 1 n3MepsaoT Nowwaan NMKoB, COOTBETCTBYIOLLMX MOHaM cynbdaTa 1 xnopuaa. MoHHas xpomartorpamma
KanMBpoBouHoro pacTeopa 1 Mr/am3 nokasaHa Ha pucyHKe 1 (Apyrve aHoHbI, eCIIM OHW MPUCYTCTBYIOT, ByayT
3MNIOUpPOBATLCA, KaK NokasaHo Ha pucyHke 1).

10.5 CTtposaT KanubpoBouHble rpacdmkm cynbdaTta 1 xnopuaa, oTknagelBas 3HavyeHust eaMHULbI nhoLla-
AW MUKa U KoHLeHTpauun cynbdaTa uxnopuaa.

Mcnonb3ayoT NuHeHyto perpeccuio 4ns onpegeneHus 6omnee ToMHON kannbposoyHoi npsamon. Kaxabli
rpacpuk JomKeH UMeTb KO3 PULMEHT KoppenaLnn, NoMyYeHHbIR METOAOM HaUMeHbLUMX KBaapaToB, PaBHbI
unn 6onee 0,99 (prcyHku 2 1 3). PakTop OTKVKA ANS KAXKAOro MoHa Ry ABNAETCA HAKMOHOM NPSMON MUHNK
kanmbpoBo4YHOro rpadumka (Mr/CM3/ep,V|HV|u,b| nrowagau).

KoHueHTpauus KoHueHTpauus

78,12 60,00

o—

10 15 20 5 10 15 20 3
Mnowagasb, x 10° Mnowagasb, x 10
PucyHok 2 — TunnqHbIN KanMBpoBOYHbIN rpadunk PucyHok 3 — TvnuyHbIf KannbpoBoYHbIN rpadunk
xnopmaa cynbdara

Mpumeyanune— Ecnurpaduk 3aBUCMMOCTY 3HAYEHUI NNOLWAAN MUKA OT KOHLEHTPaUui noHa He ABnAeTcs
nuHelHbIM (ko3 drumneHT koppensauun Huxe 0,99), Heo6xo0ANMO NPOBEPUTL NPoLEeAYPY UCNbITaHUIA ANA UCKMIOYEHUS
BO3MOXHbIX OLUMBOK M NPy HEO6X0ANMOCTUN NOBTOPUTL KANMGPOBKY, HaunHas ¢ pasgena 9.

11 MNpoBeaeHue ucnbITaHUN

11.1 Mpob6el oT6MpaoTno ACTM 14057 tnuACTM 14177. MNMpo6bl AOMKHBI ObITb XOPOLLIO NepeMeLlaHbl
Ana obecneyveHns nx ogHopoaHocTU. MpobGbl AOMKHBI ObITb 0TOOPaHbI B KOHTEWHEPLI C KphbiLLIKamu, KOTopble
obecneunBaloT XOpOoLLY0 repMeTU3aLmio, UCKNoYaloLLyo ucnapeHue ataHona. KoHTeiHepsl ang npo6 gon-
XKHbI BbITb YACTBIMU U HE AOITKHBI COAEPKATb OCTATOUHbIX XNOPUAOB U cyrbgaToB. KoHTelHepbl AoMKHbI BbiTb
oumLeHbl U NPOMbITHI BoAoi knacca 11, a 3atem BbicyweHbl Nnepe UCNONb30BaHUEM.

11.1.1 TwarenbHo NepeMelunBatoT NPOo6LI B KOHTEWHEPaX HenocpeACTBEHHO Nepea oT6opom o6pasua
ANA ucnbITaHnsA.
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11.2 TOTOBAT MOHHBI XpomaTorpady B COOTBETCTBUN C UHCTPYKLMAMU NPOU3BOAUTENS.

11.2.1 YcTaHaBnuBaloT paBHOBECUE CUCTEMBI MUY Nofaye antoeHTa B TeueHne 15—30 MuH Ao nony4e-
HUS YCTONYNBOW HYNEBOWN NMUHNN.

11.2.2 NcnbiTaHWe Ha MOHHOM XpoMaTorpade NpoBOAAT B COOTBETCTBUM C MHCTPYKLUSAMU NPON3BOAN-
Tens.

11.3 OnpepeneHue o6wmnx cynbdara u xnopuga

11.3.1 Otb6uparoT npoby AeHaTypnpOBaHHOrO aTaHonNa.
11.3.2 KoadppuumeHt D; paseH 1,0, nockonbKy npoba He pasbasneHa.
11.3.3 MepexogaTk11.5.

11.4 OnpepeneHue noTeHUUanbHoOro cynbdaTa

11.4.1 BuncTblin, CyXOn CTEKIAHHBIN MEPHbIA LUANHAP BMeCTUMOCTbIo 10 cm3 BBOAAT 9,5 cm3 uecnbiTye-
moro obpasua AeHaTypupoBaHHOro aTaHona.

11.4.2 [o6asnsioT k o6pasLy 0,5 cM3 30%-Horo pacTsopa nepekucy Boaopoaa (KoHeuHas KoHLeHTpa-
Lus nepekucu sogopoda coctasuT 1,5 %) U TWLaTensHo nepemeLLmsaoT.

11.4.3 KoasdduuneHT pasbasnernsa D; paseH 1,05.

11.5 Beoaat 20 mkam3 pacTeopa oBpasua, nony4eHHoro no 11.3 1 11.4, B UOHHLIN XpoMaTorpad, usme-
PSAOT NoLwaam NUKos, COOTBETCTBYIOLME MOHaM XItopuaa U cyrnbdara.

11.6 Ecnu koHLeHTpauua aHuoHa, NpecTaBnsioLwero UHTepec, NpesbillaeT MakcuMaribHoe 3HaYeHue
Ans kannbpoBoYHOro pacTeopa, pa3baBnsaT pacTBop obpasLa ¢ AeHaTypupoBaHHBIM 3TaHOMOM, coaepxa-
LLMIA HEU3BECTHOE KONNMYECTBO CyNbdaTa Unu xnopuaa, 1 noBTopsitloT USMepeHue.

YunTbiBaloT Npu pacyeTe cpakTop pasbaBneHnsi cynsgata B npobe aTaHoNa UBLIMUCASIIOT KO3 PULMEHT
pazbaBneHus F no oopmyne

F=V/V, (5)
rae V; — obbeM koHevHoro pacteopa, cm3;
V;, — obbem npobbl fo pasbasneHus, cms.

12 PacueTnl

12.1 KoHueHTpauuo aHuoHa cynbdpata unu xnopuaa B npobe ataHona C, Mr/amM3, BLIMUCTISIIOT NO
dopmyne
C = AR{FD;, (6)

roe A — nnowlagb nNvka aHWoHa, nofyvyaemas Ha MOHHO XpoMaTorpaMMe B cOOTBETCTBUM ¢ 11.5, ycnoBHbIe
eanHuLbl;

R; — bakTop oTk1Ka kanmbposoyHoro rpadmka no 10.5, mr/am3/eauHuLBI Nowaau;

F — koacbcpuumeHT paszbasneHus no opmMyne 5, pasHblil 1,0 npu oTcyTCcTBUM pasbaBneHus;

D; — roacbbuuneHT pasbasneHuns, pasHelid 1,0 Ans obwmx cynbdara n xnopuaa B cooteeTcTeum c 11.3 n
paBHbIi 1,05 gns noTeHuManbHoro cynegarta B cootBeTcTBUMC 11.4.

12.2 EanHuubl o6bema (Mr/aM3) MoXHO NepeBecTi B Maccy (Mr/Kr), UCronbays NIOTHOCTb AeHaTypUpo-

BaHHOro aTaHoMa, NPUCYTCTBYHOLWEro B Npobe, B COOTBETCTBUM ¢ cdopMyrioi (7). MNoTHOCTb AeHaTypUpoBaH-
HOro aTaHona MoXeT ObiTb M3MepeHa no ACTM [ 4052.

Cynbdart (Mr/kr) = Cynbdat (mr/am3)/D, (7)
roe D — nNnoTHOCTb AeHaTypupoBaHHoro aTaHona Ans obiero cynbdara, r/cM3, unm NNoTHOCTL pasbasneH-
HO NpoBbl aTaHoN/NepeKuch AN NoTeHUManbLHoro cynbdarta, ricms.

MpwuwmeyaHune—wboe kKONMYECTBO BOAbI, NPUCYTCTBYIOWEE B NPo6e aTaHona, 6yaeT BNUATb HAa NNOTHOCTb
npo6bl. Heo6x0aMMO N3MepsATb NMOTHOCTL NPO6LI As NONyYeHNUs Hanboree TOYHBIX Pe3ynbTaTos, B 0CO6EHHOCTM Ansi
noTeHUManbHoro cynedaTa, rage cogepxaHue BoAbl COCTaBIseT NpuMepHo 5 % BBognmMoro o6bvema npobbi.

13 OTtueT

13.1 BoT4yeTe 06 ncnbiTaHUsX cogepkaHue xnopuaa v cyrbdara AomkHO GblTb yKasaHo ¢ TOYHOCTbIO A0
0,1 mr/kr B npegenax Qguanaso Ha kannbpoBku, a Takke A0MKHO OblTh ykasaHo 0603HaYeHne HacTosALWero
cTaHgapTa.
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14 KoHTtponb kauectBa (QC)

14.1 YKka3sblBaloT XapakTepucTuki npubopa nnu Metoaa UCnbiTaHWIN, aHanMsnpys ogHy unm bonbluee
4YUCNO KOHTPOSbHBIX NPo6 Nocne KaXkaoh KanMbpoBKU U eXeaHeBHO B AanbHenweM. Hanpumep, noaxoasiuein
KOHTpOnbHOM NPpo6oit MoXeT 6bITb OTAENbHAsA NpeacTaBuTenbHas npoba ataHona (cm. X1.4, npunoxexue X1),
KOTOpas MHOroKpaTHO NpoaHanuanupoBaHa B cooTeeTcTBumn ¢ 11.2—11.6. OTU pesynbTaThl CTPOAT B BUAE KOH-
TPONbHON KApPThI AMNs MPOBEPKU CTaTUCTUYECKON CTabUNbHOCTU CUCTEMBI B COOTBETCTBUM € X1.3.

14.1.1 KoHTponbHble Npobbl MOTyT ObITb NPUrOTOBNEHBI HA BOAHOW OCHOBE. BoAHbIE anuKBOTHI UCXoa-
HbIX cynbcaTta u xnopuaa AobasnsioT B BoAy knacca I 8 cootseTcTBUM € Tabnuuen 2 n obumin obbem pactso-
pa A0BOAAT A0 KOHeYHOoro. KoHueHTpauum MOHOB BLIMUCAAIOT B COOTBETCTBUU C hopmynamn (8) u (9).
KoHTponbHble npobbl, nonydyaembie no Tabnuue 2, aHanusupyloT B COOTBETCTBUM C NpoueaypamMu, NpuseaeH-
HbiMK B 11.2—11.6. OTY pe3ynbTaThbl MUCNOMbL3YIOT A51A NOCTPOEHUA KOHTPOMBLHOWN KapThl AN NPOBEPKU cTaTUC-
TUYEeCKON CTabUNbHOCTU cMCTEeMBI B cooTBeTCTBMM ¢ X1.3.

Cynbdart B cTaHgapTHoM pacteope (Mr/am3) = V,C,1073, (8)

roe V, — obbeM ncxoaHoro pactsopa cynbgara (9.1.1), cm3;
C, — KOHLeHTpauus ucxoaHoro cynbara [popmyna (1)], mr/ams.

Xropua B cTaHaapTHoM pacTeope (mr/am3) = V, C,10-3, (9)
rae V, — obbem rcxoaHoro pacteopa xnopuaa (9.1.2), cm3;
C, — KoHLeHTpaLusa ncxoaHoro cynbdara [hopmyna (2)], mr/am3.

Tabnwuuya 2— KoHTponbHble Npobbl NOTeHUMarnbHbIX cynbdarta u xnopmuaa

i;iﬁ.igt:m Xﬁz;;lzoapmcg;g);:a“ O6beM KOHequ3ro pactBopa, | O6bem ucxogHoro p:lcnaopa 06beMcucxou:(:ocp%cmopa
(kaxgoro) B 1 am® Boakl Am xiopupa, cm ynbhara, cm
Tonbko CI™ 50 1,00 25,00 —
20,0 1,00 10,00 10,00
10,0 1,00 5,00 5,00
5,0 1,00 2,50 2,50
1,0 1,00 0,50 0,50
0,5 1,00 0,25 0,25
0,3 1,00 0,15 0,15

14.1.2 Ecnn gns paHHoro wucnbitatenbHoro o6opygosaHus npoTokon QC/QA(koHTpons KauyecT-
Ba/rapaHTuM Ka4ecTBa) OTCYTCTBYET, MOXHO UCMONb30oBaTh NpunoxeHue X1 B kayectse QC/QA.

15 MpeunsnoHHOCTb U OTKNOHEeHned

15.1 MpeunsnoHHOCTbL HacToALWEero MeToAa UCNbITaHN onNpeaeneHa cTaTUCTUYECKUM UccriefoBaHUEM
pesynbTaToB MeXnabopaTopHbIX UCABITAHWA. [nNA u3MepeHUa obwmux xnopuaos oba cnocoba nogasneHus
oBecnevnBaloT 0AMHAKOBYH TOYHOCTb. [NA 06LWMX U NOTeHUUanbHBIX CynNbgaToB AaHHbIE YKa3biBaloT Ha ABe
oTAenbHble CTaTUCTUYECKNUe COBOKYMHOCTU, OTpaxawwme UCnonb3oBaHWe noaxoda pereHepauun Tpexka-
MepHOro NoAaBnALLEro yCTPoUcTBa ¢ HabUMBHBIM Coem 1 noaxoaa pereHepauum ¢ MeMbpaHHbIM HenpepbiB-
HbIM NOAaBNAWNM YCTpoiCcTBOM. [InA oboux TUMOB pereHepauun NOnyveHbl ypaBHEHUSA ANns pacyeTa
npeun3noHHOCTU; B Tabnuue 3 npuseaeHbl pacyeTHble AaHHble.

Tab6bnwuua 3—lNpeynsanoHHOCTb MeToAA

A MosTopsiemoctb r | Bocnpouasogumocte | MoBTopsieMocTb Bocnpoussoau-
Hz.r;m:g::;woe BnaveHve, mrir | (TPexkamepHoe R (TpexxkamepHoe | r(HempepbiBHOE |MOCTb R (Henpepbis-
n YCTPOWCTBO) YCTPOUCTBO) YCTPOWCTBO) HOe YCTPOWCTBO)
O6wwmn xnopug, 1,0 0,07 0,42 0,07 0,42
20,0 0,56 3,40 0,56 3,40
50,0 1,06 6,45 1,06 6,45

4 MogTeepxaatowme gaHHbie MoxxHO nony4nts B ACTM no 3asiBke Research Report RR: D02-1614.
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OkoHyaHue mabnuusi 3

MosTopsiemocTb r | Bocnpoussogumocts | MosTopsiemocTb r Bocnpoussonu-
AHE;;'S:EX::OG 3HaueHue, Mr/kr (TpeXKalwepHoe R (TpeXK?MepHOG (HeﬂpeE)blBHoe Mocrsblf::::npe-
YCTPOWCTBO) YCTPONCTBO) YCTPOWCTBO) yeTpoiicTeo)

O6wuii cynbdat 1,0 0,09 1,22 0,25 1,60
4,0 0,20 2,86 0,61 3,99
20,0 0,55 7,73 1,77 11,54
MoTeHumanbHbIA 1,0 0,13 0,97 0,27 1,43
cynecpar 4,0 0,33 2,55 0,71 3,73
20,0 1,01 7,80 2,16 11,32

15.1.1 MNoBTOpsieMOCTb r

PacxoxgeHue pesynbTaToB nocnegoBaTeNbHbIX UCNbITaHWUNA, Nony4YeHHbIX OAHUM U TeM Xe onepaTtopom
C1CMoNb30BaHMEeM 0gHOM N ToM e anna paTypbl NPU NOCTOAHHBIX pa6oq|/|x ycnoBuax Ha UAeHTU4HOM Uuccney-
eMOM MaTepuare B TeYeHue ANIMTeNbHOro BpeMeHU npy HopmarsHOM 1 NpaBubHOM paboTe B COOTBETCTBUN C
HacToSILLMM MEeTOAOM UCNbITaHWUIA, OHKHO UMETb cneaywuime sHa4eHUA NOBTOPAEMOCTU:

15.1.1.1 O6wwe xnopuasl. Mpegen obHapyxeHus (PLOQ) coctasnsieT 0,75 mr/kr. MoBTopseMocTb roT
0,75 o 50,00 Mr/Kr namepeHHbIX 0BLLMX XITOPUAOB BLIYUCISAOT Mo dopMyrie

r=6,851 E-02 X0.7000, (10)
PereHepal.wm TpexKkamMepHoro nogasndarLwero yCTPOﬁCTBa

15.1.1.2 O6wwe cynbdaThl. Mpeaen obHapyxeHns (PLOQ) coctasnsiet 0,02 mr/kr. MoBTOpAEMOCTb roT
1,0 go 20,0 mr/kr usmepeHHoro obLero cynsgara BeIMUCNAIT Mo hopmyne

r=8,604 £-02 (X +1,000 £-04)0.6175, (11)
15.1.1.3 MoTeHuunansHble cynbdathl. MNpeaen o6HapyxeHus (PLOQ) coctasnsieT 0,1 mr/kr. MosTopse-
mocTb roT 1,0 4o 20,0 Mr/kr usMepeHHbIX NoTeHUManbHbIX CynbghaToB BEIMUCNAIOT Mo dopmyne
r=0,1266x0.6940, (12)
PereHepauusi MeMGpaHHOro HenpepLIBHOTO NOAABNAIOLLErO YCTPOUCTBA

15.1.1.4 O6wwe cynbhbathl. Mpeaen obHapyxkeHust (PLOQ) coctasnseT 0,6 Mr/kr. MoBTOPAEMOCTb roT
1,0 Ao 20 Mr/kr nsmepeHHbIX NOTeHUMarnbHbIX CynbdhartoB BLIMUCASAIOT Mo opmyne

r=0,2451 (X + 1,000 £-04)0:6593, (13)
15.1.1.5 MoTteHunaneHble cynbdarthl. MNpeaen obHapyxeHus (PLOQ) coctasnsieT 1,0 mr/kr. MNosTopsie-
MocTb roT 1,0 40 20 Mr/Kr U3MepeHHBbIX MOTeHLManbHbIX CyrnbgaToB BEIMMCAAOT Mo hopmyIe
r=0,2741X0.6897, (14)
rae X — KOoHUEeHTpauus aHannsmpyeMoro BelecTBa, Mr/Kr.
15.1.2 BocnpoussogumocTtb R

PacxoxaeHue pesynbTaToB ABYX €AUHUYHBIX N HE3aBUCUMbIX UCTILITAHUNA, nony4yeHHbIX pa3HbIMM Onepa-
TOpaMu, paGOTalOLLMMM B Pa3HbIX na60paTopV|ﬂx, Ha AeHTU4YHOM uccrneqyemMom Matepuane B TedeHne anu-
TernbHOro BpeMeHu Npu HopMarnsHOM U NpaBunbHOM paboTe B COOTBETCTBUMU C AAHHBIM METOAOM UCTILITAHWUIA,
AOJKHO UMEeTb cneayowmne aHavyeHnst BOCNpou3BoAUMOCTI:

15.1.2.1 O6wwe xnopuasl. Bocnpoussogumocts R o1 0,75 go 50,00 mr/kr o61mnx XNopuaos BbIMUCSIOT
no coopmyne

R =0,4172X0.7000, (15)
PereHepauus TpexkaMmepHoOro noAaBnsioLEero yCTpoucTea

15.1.2.2 O6wwme cynbatsl. BocnpoussogumocTs R oT 1,0 1 20 Mr/kr o61wmx cynbdaToB BLIMUCSIOT NO
dopmyne
R =1,2160(X + 1,000 £-04)0.6175, (16)

10
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15.1.2.3 TloTeHumnanbHble cynbdaTbl. Bocnponssogumocts R oT 1,0 4o 20 Mr/kr noTeHumMarnbHbIX cyb-
caToB BbluUCNAIOT MO hopMyne

R =0,9749X0.6940, (17)
PereHepauua MeMGpaHHOTo HenpepbIBHOro NOAABNAIOLWEr0 YCTPOUCTBaA
15.1.2.4 O6wwue cynbdatel. Bocnpoussoaumocts RoT 1,0 40 20 Mr/kr o6wmx cynbhaTos BbIMUCASIOT N0
dopmyne
R =1,6015 (X + 1,000 £-04)0.6593, (18)
15.1.2.5 MoTeHuymnansHble cynbdaTel. BocnpoussogumocTtb R oT 1,0 A0 20 Mr/Kr noTeHUManbHbIX Cynb-
daToB BbIMMCAAIOT NO bopMmye
R = 1,4334 X0.6897 (19)
15.2 OTKNOHEeHUue
MockonbKy He cylwecTByeT cTaHAapTHoro obpasua ¢ ycTaHOBMEeHHbIMU aTTECTOBAHHBIMU 3HAUYEHUSIMN
CynbthaToB 1 XNOPUAOR B TaHOse, He MoXeT BbITb OnpeaeneHo OTKIoOHeHWe HacTodlero Metoda. OaHako
MOXHO onpeaenuTb OTKINOHEeHWe 4N obLWmnX U NoTeHUManbHbIX CyrbdaTos Mexay Noaxo4ammn pereHepaLmmn ¢
TpexkamepHbIM U HenpepbIBHLIM NOAaBMSOLLMMA YCTPONCTBAMU B COOTBETCTBUN CO CeAy oMM ypaBHEHNEM
R2 = 0,9987: HenpepbisHeili = (0,9525 TpexkamepHblil) — 0,1219. (20)

15.3 B tabnuue 3 npuseaeHbl 3Ha4YeHNA nokasaTenen NpeUmMsnuoHHOCTH, paccunTaHHble no hopMynam
(10)—(19).

11
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MpwvnoxeHne X1
(cnpaBo4Hoe)

KoHTponb kauectBa (QC)

X1.1 Heobxoaumo noaTtBepxgaTbh XapakTepucTuky npubopa v npouegypbl MeToAa UCMbITAaHUW, aHanu3upys
obpasLbl koHTporsi kavecTa (06paaubl QC).

X1.2 Mpexae Yem NPOBOANTL KOHTPOIb NPOLECcca U3MEPEHIs!, NOMNb30BATENC HACTOAWEro MeToAa UCMbITaHNIA
HeoBX0aMMO onpeaenuTb cpeaHee 3HaueHWe M rpaHuLbl JONYCTUMbIX OTKNOHEeHWN ans obpasua QC (ACTM 1 6299,
ACTM 6792 un MNL75)). JTto60M KOHTPOINb AaHHbIX, BbIXOASAWMX 3a Npeaenb! 4oNycKaeMbIX OTKIOHEHUN, OIDKEH CONPO-
BOXJaTbCSH NCCINeA0BaHMEM OCHOBHOW NPUYMHbI 3TOro hakTa. B pesynbrarte Takoro uccrnegoBaHus MoXeT, HO He 0653a-
TenbHO, BO3HWKHYTbH HE06X0AUMOCTE NOBTOPHOM kannbposku Npubopa.

X1.3 Tpu oTcyTcTBUM YeTknx TpeGoBaHUIN B MeTOAe UCMbITAHWIA YacToTa NnpoBeaeHns ncneitaHna obpasua QC
38BWCUT OT KPMTUYHOCTW M3MEPEHHOIo nokasaTersi, Nony4aeMoin cTabunbHOCTU npouecca UCnbITaHui n TpeboBaHni
notpebutens. O6bI4HO o6pasel QC aHaNM3UPYIOT KAk AEHb NPV NPOBEAEHUN NCNbITAHUIA HAPAAY C aHaNNM30M 06bIu-
HblX 06pasuyoB. YacToTa npoeeaeHus QC gomkHa 6biTh YBENUYEHA, ECMM aHaNU3upyoT 6onbwoe ymcno obpasuoe. Ecnu
JOKa3aHo, YTO WUCMbITAHUE HaxoauTCsl B npegenax cTaTMcTUYeckoro KoHTpornsi, yactora QC ucneiraHum mMoxeT GbiTb
ymeHbLeHa. lNMokaszateny npeunanoHHocTu anst obpasuos QC gomkHbl 6biTb CBEPEHbI C NoKasaTensiMu NPELU3noHHOCTH
MeToAa Nno HaCcTosILLEMY CTaHaapTY.

X1.4 PekomeHayeTcs, No BO3MOXHOCTH, YToGbI TUN 06pasuos QC, nogeepraemblX perynsipHbIM UCMbITaHUSIM, Bbin
[OCTaTOYHO NpeAcTaBUTENbHbLIM MO OTHOLEHW IO K 06bIYHO aHanuanpyemMbiM obpasuam. [lormkHa 6biTb AOCTYNHA NOCTaBKa
maTtepuana obpasuore QC B 4OCTAaTOYHOM KONUYECTBE B TEUEHNE HAMEUYEHHOIo Neproaa ucnorib30BaHusl, a TAKKe AOJIKHA
6bITb 06ecneveHa 0gHOPOAHOCTL U CTabUNLHOCTL 06pa3uoB QC Npy HaMeYeHHbIX YCroBUsIX XpaHeHust. [lanbHeime yka-
3aHusa no QC nanoxeHsl B ACTM [ 6299 n ACTM [1 6792, meToAbl CTAaTUCTUYECKOIO KOHTPOIS C UCTNONb30BAHUEM KOH-
TPOMNbHBIX KAPT — B MNL79).

5
) MNL?7, CnpaBoy4HMK 10 NPEACTaBNEHUIO aHANN3a AaHHbIX KOHTPOSbHLIX KapT, 6-e naganve, goctyneH 8 ACTM.

12
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Mpunoxenne JA
(cnpaBouHoe)

CBeaieHUA 0 COOTBETCTBUU CCbINOYHbIX cTaHAapToB ACTM cChINOYHBIM

HauuoHanbHbIM cTaHgaptTamMm Poccuitickon Pegepauuu

(VI AeﬁCTBVIOLLI,VIM B 3TOM Ka4yecTBe MeXrocyaapcTBeHHbIM CTaHAapTaM)

Tab6nunua OAA

O603HavYeHne CChINOYHOro

CTeneHb COOTBETCTBUA

0O60o3Ha4YeHne U HaMMeHOBaHUe COOTBETCTBYIOLLErO HALMOHANBHOIO

cTaHgapta cTaHgapTa

ACTM 1 1193 — *

ACTM [14052 — *

ACTM 1 4057 NEQ FOCT P 52659—2006 «Hed b n HedTenpoaykTel. MeTo-
bl py4Horo otbopa npob»

ACTM L1 4177 NEQ OCT 2517—85 «HedhTtb 1 HedpTenpoaykTsl. MeToabl oT-
6opa npob»

ACTM [1 5827 — *

ACTM [1 6299 — *

ACTM [1 6792 — *

ACTM 17318 — *

ACTM ] 7328 IDT FOCT P 54287—2010 «Tonnveo ataHonbHoe. Onpeae-

neHve obLWero u NoTeHUManbHOro cogepXaHusa HeopraHuyec-
Knx cynbcaToB K obuwero cogepxaHusi HeopraHW4ecKux
XIOpUAoB METOAOM MOHHOMK Xpomartorpadumn ¢ ucnonb3oBa-
HMem BOZHOrO Bripbicka o6pasua»

* COOTBETCTBYIOLLMIT HALMOHAMNBHBIN CTaHAapT oTcyTcTByeT. [lo ero yTBEpKAEHWsI PeKOMeHAyeTCA NCNnoNb30BaTh
nepesoa Ha PYCCKMIA A3bIK AaHHOTO cTaHaapTa. [epesoa gaHHoro cTangapTta HaxoauTesi B eaepanbHOM uHgopmaum-

OHHOM DOHE TEXHWYECKMX PErNaMeHTOB U CTaHOAPTOB.

MpwvMeyaHne—B HacToAwel Tabnuue NCnonb3oBaHbl cnegyiowwme ycrioBHble 0603HaveHns cTeneHn cooT-

BETCTBUA CTaHOAPTOB.

- IDT— naeHTU4YHbIE CTaHaapPTHI;
- NEQ — HeakBMBaneHTHble CTaHOapThb!.
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YK 621.892:543:006.354 OKC 75.080 502 OKCTY 0209

KntoueBble croBa: 3TaHomMbHOE TOMIMBO, aHWUOHbI, XI10pyA, NPSIMOIA BBOA, HEOpraHW4eck1in xrnopua, cynbedar,
HeopraHudecknii cynbdart, NoTeHumanbHbIA cynbdat, Xxpomatorpadusi ¢ nogasneHnemM noHa, obnia xnopua,
obwuin cynbdat
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