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BBegeHue

300poBbe pabOTHUKOB MHOTUX OTPACIEN MPOMBILLNIEHHOCT M NOABEPraeTCcs PUCKY NPU BAbIXaHUW BO34Y-
xa, cogepxalero pTopoBOAOPOAHYIO KNCMOTY U TBepAble hTopuabl. Cneumanuctam B 061acT NpoMblILLEH-
HOW rMrMeHsbl U oXpaHel Tpyaa HeobxoamMmo onpeaenstb 3P ekTUBHOCTE MEPONPUSITURA, NPeANPUHUMaeMbIX
ONs1 KOHTPONSA BpeAHbIX BO3AeNCTBUIA Ha paboTHUKOB, YTO 0BLIMHO AocTUraeTcs MyTeM onpeaeneHns cogep-
XaHusa BpeaHbIX BELWECTB B BO3ayxe paboyell 30HbI. B HacTosilem cTaHgapTe npuBeaeH AOCTYMHbIA MeToq
onpepaeneHus cogepXxaHus (TopoBOAOPOAHON KNCMOThI U TBEpAbIX (PTOPMAOB B BO3ayxe paboyel 30HbI Anst
OLEHKN NX BO3AENCTBUSA Ha pabOTHUKOB NPOMbILINIEHHBIX NpeanpusiTuic. Metoa, npMBeAeHHbIN B HACTOALLEM
cTaHgapTe, 6yaeT noneseH Ans cneunanncToB, paboTatowmx B 061acT NPOMBILLNEHHO TMIUEHB! 1 OXpaHbl
Tpyda, aHanuTMyeckux nabopaTopuii, NPOMBILMEHHBIX NPeanpuaThiA, UCcionb3ylowmnx hTOPOBOAOPOAHYIO
KUCnoTy 1 TBepable dbTopuabl B cBoe pabote 1 T. 4. Mpu paszpaboTke HacTosAWero ctaHgapTa npegnonara-
NoCb, UTO BLIMOSIHEHWE €r0 NOMOXEHWA N UHTEpNPeTaUMio MOMyYeHHbIX pe3ynbTaToB 6yaeT OCylecTBNSATL
KBanMULMPOBaHHbIN U OMNbITHBIA NepcoHarn.
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HAUMWOHANBbHBIWN CTAHAOAPT POCCUUCKOW SEAQAEPALUMU

BO3yX PABOYEH 30HbI
OnpepeneHne HeopraHM4YecKUX KUCNOT METOAOM MOHHOW XpomaTtorpaduu
YacTtb 3
dTopoBofopoAHas Kucnora u Teepable hTopuabl

Workplace atmospheres. Determination of inorganic acids by ion chromatography.
Part 3. Hydrofluoric acid and particulate fluorides

Darta BBeaeHna — 2013—12—01

1 O6nactb npuMeHeHus

HacToAwwun ctangapt ycTaHasnvMBaeT MeToA onpeaeneHusa yecpeaHeHHON No BpeMeHU MacCOBOMW KOH-
LeHTpaLuum pacTBopuMbIX TBepabix (hTopuaos u ptoposogopoaHoit kncnotol (HF) B Bo3ayxe paboyeit 30HbI
nyTemM ynaenueaHus TBepAbIX (hTopuaos Ha punbTp, a HF — Ha npeaBapuTernbHbIil UnbTp, NPONUTaHHBINA
PacTBOPOM LLEeoYu, ¢ NocreayoLwmmM aHan1M3oM MeTo40M MOHHON xpomatorpaduu.

MeToa npumeHMM TONBKO Npu onpeaeneHun Teepabix hTopuaoB, KOTOpble MOTYT BbITh NepeBeaeHbl B
pacTBOpP MO MeToANKE, YCTAHOBIIEHHON B HACTOSILLEM cTaHaapTe.

MeToa npumeHsItoT Npu HAnBKUAyansHoM oT6ope Npob BAbixaeMol (pakumm B3BELLEHHBIX B BO3AyXe
yacTuu, no NCO 7708 u npu ctaumoHapHoMm oTtbope npob (oT6ope Npob B onpeaeneHHoM 30He).

MeToqa aHanunsa npuMeHsIoT 4ns onpegeneHns Teepabix dTopuaos u HF npyn ux macce B npo6e ot 0,005
Ao ro kpanHeit mepe 1,25 mr n ot 0,0125 Mr 4o no kpaiHet mepe 1,2 Mr cCoOOTBETCTBEHHO.

[nanasoH s3Ha4YeHWn MaccoBON KOHLEHTpaLmm TBepabix hTopuaos n HF B Bozayxe, 4ns KOTOPLIX NpUMe-
HAOT METOAMKY U3MEpPeHWI, onpedensieTcs MmeTogom oTbopa npob, BeibupaeMeiM nonb3osaTenem. Ans npo-
66l Bo3ayxa o6bemom 120 N ananasoH U3aMepeHuin cocTasnaeT npubnuautensHo oT 0,04 oo no kpaliHeil Mepe
10 mr/m3 ons TBepAbIX hTOPUAOCB U OT NpubBnnanTensHo 0,13 ao no kpaiHeid mepe 10 mr/m3 ana HF.

®dTOPOBOAOPOAHAA KACIIOTA MOXET pearnpoBaTh C TBepAbiMU YacTULAMN, OCEBLUMMN Ha NpeaBapuUTeb-
HOM chunbTpe, YTO MOXET ObITb MPUHNHON NONYYEHUS OLUIMBOYHBIX PE3YNbTaTOB M3MEPEHUS €€ MacCOBON KOH-
LeHTpauuu.

2 HopmaTuBHbIe CCbINKK

B HacToseM cTaHaapTe NCNob30BaHbl HOPMAaTMBHbIE CChISIKU Ha crieaytoLlmMe cTaHgaapThl:

MCO 1042 Mocyna nabopaTtopHas cTeknsHHas. MepHble konGbl ¢ ogHolh MeTkol (ISO 1042, Laboratory
glassware — One-mark volumetric flasks)

NCO 3585 Crekno GopocunumkaTHoe 3.3. Ceoiictaa (ISO 3585, Borosilicate glass 3.3 — Properties)

NCO 7708:1995 KavecTso Bo3ayxa. OnpenerneHne rpaHyrioMeTpU4eckoro coctTasa YacTuL, Npu caHu-
TapHo-rurneHn4deckom koHTpone (ISO 7708:1995, Air quality — Particle size fraction definitions for health-
related sampling)

NCO 8655-1 YcTpoicTBa MepHbIe, MPUBOAMMbIE B AeNCTBIUE NopLuHeM. YacTs 1. TepmuHornorus, obwpe
TpeboBaHWsA U pekomeHaauum nonbaosatento (ISO 8655-1, Piston-operated volumetric apparatus — Part 1:
Terminology, general requirements and user recommendations)

NCO 8655-2 YcTpoicTBa MepHble, NPUBOAUMbIE B AeNCTBME NopLluHeM. HacTb 2. MnneTky, npusogumble
B AencTtaue nopwHem (ISO 8655-2, Piston-operated volumetric apparatus — Part 2: Piston pipettes)

U3paHne opnymnanbHoe
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NCO 8655-6 YcTpoicTBa MepHble, NpuBoaMMble B AecTBUe nopluHeM. YacTb 6. MpaBumeTpuyeckue
MeToAbl ANA onpedeneHust norpeHocT namepenna (ISO 8655-6, Piston-operated volumetric apparatus —
Part 6: Gravimetric methods for the determination of measurement error)

EH 13205 Bo3ayx paboyeii 30HbI. OLeHKa xapaKkTepucTuk NpubopoB Ans onpeaeneHns coaepxaHus
TBepabix Yactuy (EN 13205:2001, Workplace atmospheres — Assessment of performance of instruments for
measurement of airborne particle concentrations)

3 TepmuHbI M onpegeneHus

B HacTosALLeM cTaHaapTe NpMMeHeHbl Criedyolwne TEPMUHBI C COOTBETCTBYIOLLMMM oripeaeneHnsamMu.
3.1 O6wue onpeaeneHna

3.1.1 3oHagbixaHuA (breathing zone) <obwee onpegeneHne>: MpocTpaHCTBO BOKPYT n1La paboTHNMKa,
13 KOTOPOTro NOCTyNaeT BAbIXaeMbli BO3AYX.

Mpunmeyanne—BcooreerctBuM ¢ EH 1540, TepmunHonoruyeckas cratbst 2.4.5 [13].

3.1.2 30Ha gbixaHusa (breathing zone) <TexHu4eckoe onpeaenexHune>: Monycdepa (06bIMHO NPUHNMa-
etca paguyc 0,3 M), pacnonoxxeHHas nepes MLOM YenoBeka, C LeHTPOM B cepegnHe IMHUA, coeanHstoLen
yLLIW; OCHOBaHWe nonycdepbl NPOXOANUT Yepes 3Ty NIUHUI0, TEMS U ropTaHb.

MpumevaHwusn
1 OnpeaeneHne He NPUMEHUMO, KOrAa UCNONb3YIOTCH CpeAcTBa MHAMBUAYaNbHON 3alWUTLl OPraHoB AblXaHus.
2 B cootBetctBMM ¢ EH 1540, TepmuHonoruyeckas ctatbs 2.4.5 [13].

3.1.3 xuMuyeckoe BelecTso (chemical agent): JTlo6oi XMMUYECKNA 3NEMEHT UN COeAUHEHNE, YUCTOE
1N B CMeCK, cyLLiecTByoLLee B Npupoae nnu obpasosasLlueecs B pesynbTaTte TpyaoBol AesTenbHOCTU, B TOM
yncre B kayecTBe OTXOA0B, NPOU3BeAeHHOe NpeaHaMePEeHHO UMW HET C Lienbio NPOAAXKNU UNN HeT.

[Council Directive 98/24/EC, Art. 2(a) [17]]

3.1.4 BosgencTBuUe (NyTeM BAbIXaHUA) [exposure (by inhalation)]: CuTyauus, npu KOTOPOW XMMU4ec-
KOe BeLLeCTBO NPUCYTCTBYET B BO3AYXe, BABIXAaEMOM YeNOBEKOM.

[MpwnmeyaHune—BcooreerctBumn ¢ EH 1540, TepmuHonoruyeckas cratbsi 2.4.1 [13].

3.15 npeaenbHoe 3HadeHue BO3AeﬁCTBVIﬂ, CBA3aHHOe C XapakTepoM TpyAoBOro npotecca
(occupational exposure limit value): MNpegensHoe ycpeaHeHHOE MO BPeMeHU CoaepXaHue XUMUYECKOro
BellecTBa B BO3Ayxe B 30HE AbIXaHUA paGOTHVIKa, OTHeceHHOe K yCTaHOBNMEeHHOMY pernaMmeHTUupoBaHHOMY
nepuoay.

[Council Directive 98/24/EC, Art. 2(d) [17]]

Mpumep — lpedenbHbie nopozoebie 3Ha4YeHUs (TLVs1)), ycmanoesieHHble AMepuKaHCKoOU accoyuayueu
creyuasucmoe no NpoMbiulIeHHOU 2u2ueHe (cM. [18]) u uHduKayuoHHbIe npedenbHbie 3HaYeHus1 so3delicmeusi,

cesi3aHHble € XapakmepoMm mpydoeoz20 npoyecca (IOELVsZ)), ony6nukoeanHbie Esponeiickoli komuccuel
[Council Directive 2006/15/EC [19]].

3.1.6 MeTogMka U3MepeHuin ansi oTéopa Npo6 M aHanU3a XUMUYECKUX BelecTB B Bo3fyxe
(measurement procedure for the sampling and analysis of chemical in air): Nepe4yeHb onepavui, onUcaHHbIX
pernaMmeHTUPOBaHHbIM CNOCO6GOM, UCNOoNb3yeMbIX Npu oTbope Npob 1 aHanuse XMMUYECKUX BeLlecTB B
BO3ayXe.

MpwnmeyaHune— Meroguka nsmepenuii gnst ot6opa Npod n aHann3a XMMUYECKMX BELLECTB, COAePXKaLLUXC B
BO3ayXxe, 06bI4YHO BKoUaeT B cebsl criegytowye aTanbl: NOArOTOBKY K 0T60py npo6, oT6op Npo6, TpaHCNOPTMPOBKY U XpaHe-
Hve, NoAroToBKy Npo6 K aHanway u aHanwma.

3.1.7 BpeMs HenpepbIBHOU pa6oTbl (operating time): HTepBan BpemeHu, B Te4eHe KoToporo noby-
AuTerb pacxoda MOXHO UCMONb30BaTh NpU 3aaHHbIX 3HaYeHUsIX pacxoaa v NpoTUBoaaBneHns 6es nepesa-
PAOKA UNW 3aMeHbl 3fIeMeHTa NUTaHus.

MpumedyaHwne—BcooreerctBum ¢ EH 1232, nyHkT 3.5 [12].

3.1.8 pernameHTUpOBaHHLIN Nepuop (reference period): YcTaHOBNEHHbIA NEPUOI BPEMEHU, KKOTOPO-
My OTHeceHO mnpeaenbHO AOMyCTUMOE 3HavyeHWe MacCOBOW KOHLEHTPAaLWM KOHKPETHOro XUMUYecKoro
BellecTsa.

") TLVs — Threshold Limit Values.
2 |OELVs — indicative occupational exposure limit values.
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MpumedvaHunsn

1 PernameHTMpoBaHHbIN Nepuog 06bl4HO cocTaBnseT 8 4 A4nsa 4ONroBpeMeHHbIX M3MepeHuii v 15 MUH ANs KpaTKoB-
pPeMEHHbIX U3MEepPEHUN.

2 BcooteetctBum ¢ EH 1540, TepmuHonoruyeckasi ctatbs 2.4.7 [13].

3.1.9 pabouan 3oHa (workplace): Y4yacTok unm y4actku, B KOTOPOM(bIX) OCYLLECTBISIETCS MPOU3BO-
ACTBeHHast AesITeNbHOCTb.
[EH 1540, TepmuHonorudeckas ctatbs 2.5.2][13]

3.2 OnpepgeneHus rpaHynoMeTpuieckux opakuumn

3.2.1 HopmaTtUB no BAbixaemoin dpakuyum (inhalable convention): YcnoBHasa xapakTepucTuka
YCTPOWCTB Ansi oT6opa npob, Ucnonb3yeMbixX Npy uccneaoBaHumn BAbIXaeMon hpakLmu.

[MCO 7708, nyHkT 2.4]

3.2.2 Bpbixaemasn ¢ppakuusa (inhalable fraction): Maccosas gonst Bcex B3BeLLEHHbIX B BO3yXe 4YacTul,
KOTOpbl€ BAbIXaIOTCA Yepes HOC U poT.

M p 1 MedaH K e—Babixaemas hpakums 3aBUCUT OT CKOPOCTU U HaNpaBneHWs ABMKEHUS BO3AyXa, NHTEHCUBHOC-
TV AbIXaHus U Apyrmx pakTopos.

[MCO 7708, nyHkT 2.3]

3.2.3 HopmaTuB no pecnupabenbHon dpakuunmn (respirable convention): YcnoBHas xapakrepucTtuka
YyCTPOWUCTB Anst oT6opa Npob, ucnonb3yeMbix Npy uccriegosaHum pecnupabenbHol ppakuun.

[MCO 7708, nyHkT 2.12]

3.2.4 pecnupabenbHas dbpakuus (respirable fraction): MaccoBas ons Babixaembix YacTuu, nonagato-
LLMX B HXKHME OblIXaTesibHbIe MyTU.

[MCO 7708, nyHkT 2.11]

3.2.5 Bce B3BelWeHHbIe B Bo3ayxe YacTtuubl (total airborne particles): Bce yactuupl, Haxogsiwuecs B
AaHHOM 0b6beMe Bo3ayxa.

MpumeyaHwu e—YacTo HEBO3MOXHO ONPEAENNTL COAEPKAHNE BCEX B3BELLEHHbIX B BO3AYXE YacTUL, U3-3a To-
ro, YTO MCMonb3yemble YCTpocTBa Ansi oT6opa Npo6 40 HEKOTOPOK CTerneHn 06nagaloT CeNeKTMBHOCTLIO K YacTuLam onpe-
AeneHHoro pasmepa.

[MCO 7708, nyHkT 2.13]
3.3 OT60p Npo6

3.3.1 yctpoicTBO 0TGOpa Npob Bo3ayxa, Npo60oT6opHUK (air sampler): YcTpoincTeo AN otaeneHus
XUMUYECKMX BELLECTB OT OKpYXKatoLLiero Bosayxa.

MpumevaHwusn

1 Mpo6ooTHGOPHMKM OBLIYHO CKOHCTPYUPOBaHbI A4S NPUMEHEHWS C KOHKPETHON Lienbio, Hanpumep ans ynasnuea-
HWSA ra30B UM NapoB UK 0TOopa TBepAbIX YacTuL,

2 BcootBetctBum ¢ EH 1540, TepmuHonornyeckasi ctatbst 3.2.1[13].

3.3.2 uHanBMAyanbHbIN NPo60oTEOoPHUK (personal sampler): YCTponcTBo, NpukpennaeMoe Kk ogexae
yernoBeka, C MOMOLLbHO KOTOPOTo YNaBsIMBatoT rasbl, Napbl UMM TBepAble YacTuLbl B 30He AblXxaHusa ANaonpee-
NeHUst BO3AENCTBNSA XMMUYECKUX BELLLECTB.

[EH 1540, TepmuHonornyeckasi ctaTtes 3.2.2] [13].

3.3.3 uHanBuayanbHbIK 0T60p NPo6 (personal sampling): OT60p Npob ¢ Ucnonb3oBaHUEM UHANBUAY-
anbHOro NpobooTGopHMKA.

[EH 1540, TepmuHonornyeckas ctaTtbs 3.3.3][13].

3.3.4 cTauMoHapHbI NPo600T6OPHUK; Npo6ooT6OoPHUK ANA 0TGOpa Npo6 B onpeaeneHHON 30He
(static sampler, area sampler): YCTpOWACTBO, He NpuKpennsemoe K oaexae YenoBeka, ¢ NOMOLLLIO KOTOPOro
yNaBnMBatoT rasbl, Napbl UM TBepAble YacTuLbl B KOHKPETHOM MecTe.

[EN 1540, TepmuHonoruyeckas ctatbs 3.2.3] [13].

3.3.5 cTtauMoHapHbIil oT6op Npo6; oTt6op Npo6 B onpepneneHHoW 30He (static sampling; area
sampling): OT6op npo6 Bo3ayxa, oCyLeCTBAEMBbIN B KOHKPETHOM MecTe.

[EH 1540, TepmuHonornyeckas ctatba 3.3.4] [13].

3.4 AHanus

3.4.1 aHanuz (analysis): Bce onepauuun, npoBoanMble nocrie MOAroToBKWA Npobbl Anst onpeaeneHna
KONU4ecTBa U MaccoBOMN KOHLEHTpaLuun Lienesoro aHanuta(os).

MpwumeyaHune—BcoorBerctBum ¢ EH 14902:2005, nyHkT 3.1.1 [16].
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3.4.2 xonocTtou pacTBop (blank solution): PacTeop, NpuroToBNeHHbIN Ha OCHOBE XONOCTOro peakTuBsa,
naBopaTopHO UMK XONOCTON NPobLI ANs YCNOoBUA NPUMEHEHUA B COOTBETCTBUMU C TOW ke MeTOAUKON, UTO U
ncnons3yemas ansi pacTsopeHusl Npobbl.

3.4.3 rpapyvpoBoOYHbIN Xonoctoi pactBop (calibration blank solution): MpagynpoBoYHbI pacTsop,
NpuroToBneHHbIN 6e3 fobasneHna paboyero ctaHgapTHOro pacTBopa.

MpumeyvyaHunsn

1 MaccoByto KOHLEeHTpaumio HhTOpUA-MOHOB B IPaAyMPOBOYHOM XONOCTOM PaCTBOPE CHUTAIOT PaBHOW HYIIO.
2 Bcooteetcteum ¢ EH 14902, nyHkT 3.1.3 [16].

3.4.4 rpapyvpoBouHbIi pacTBop (calibration solution): PacTBop, NpUrotToBneHHbIA NyTem pacTeope-
HUSA paBodero CTaHOapTHOro pacTBOpa, C MAaCCOBOM KOHLIEHTpaLUue aHanuTa, noaxoasien ans rpagyuposku
aHanuTudeckoro npnbopa.

MpnmedvaHus
1 Bcooteetcteum ¢ EH 14902, nyHkT 3.1.4 [16].
2 BHacTosiwem cTaHgapTe nog aHanuTtoM cnegyeT noHMMaTh (pTOpUA-UOHbI.

3.4.5 xonocTas npo6a ans ycnoeui npuMmeHeHus (field blank): dunbTp, KOTOpLIV NOABEPraloT TON ke
06paboTke, 4TO U hunbTp Ana oT6opa peanbHoli Npobbl, 3a UckloueHneM camoro otbopa npobtl, T. e. ero
ycTaHaBnMBatoT B Npo600TOOPHMK, TPaHCNOPTUPYIOT kK MecTy oTbopa npob 1 3aTeM Bo3BpalyatoT B naboparo-
pvio Ans aHanuaa.

3.4.6 nabopatopHas xonocTtas npo6a (laboratory blank): YucTbiin ounbTp, U3 Tol xe napTuum, YTo 1
unbTpbl 4Nst 0TGOPa peanbHbIX NPob, HO He NoKUAABLUKIA CTeH nabopaTopuu.

3.4.7 NMHeMHbIN AMHaMU4Yeckun Aunana3oH (linear dynamic range): [luana3oH sHavYeHUA MacCOBOM
KOHLeHTpaunm Topra-MoHOB, B KOTOPOM rpagyUpoBOYHas XapakTepucTuka niMHeiHa.

MpwnMeyaHune— HuxHsA rpaHMua NMHENHOIO AMHAMUYECKOIO AuanasoHa onpegenseTcs npegenomMm obHapy-
KEHUS!, BEPXHSISl — Havanom usrnba rpagynpoBOHHON XapaKTepPUCTUKK.

3.4.8 xonocTton peakTtus (reagent blank): Pactsop, cogepxaluuii Bce peakTusbl, UICNONb3yeMble AN
pacTBopeHus Npobbl, B TEX K& KONMYecTBax, YTO NPU NPUrOTOBMEHUN PacTBOPOB NabopaTopHOI XONoCcTom
npobkbl, XooCToM NPobbl AN YCNOBUIA NPUMEHEHUA, a Takke pacTBOpoB Npob.

3.4.9 pacTtBOpeHUue npobbl (sample dissolution): Mpouecc nony4yeHns pacteopa, cogepxallero gTo-
pPUA-VOHbI, MPUCYTCTBYIOLWME B Npobe, pe3ynbTaToM KOTOPOro MoXeT BbITb Kak NosiHoe, Tak U YacTUYHoe pac-
TBOPEHMWE Npobbl.

MpwumeyaHune—BcooreerctBum ¢ EH 14902, nyHkT 3.1.25 [16].

3.4.10 nogroToBka npo6kI (sample preparation): Bce onepauun, nposogumMsie ¢ npoboii nocne TpaHe-
NopTUPOBAHNS N XpaHEHUs!, BKINioyasi nepeBo Npobbl B COCTOsIHME, B KOTOPOM OHa NpUroaHa Ana NpoBeAeHust
KONMMYeCTBEHHOro aHanusa, ecnv aTo Heobxoaumo.

MpwumeyaHune—BcooreerctBum ¢ EH 14902, nyHkT 3.1.24 [16].
3.4.11 pacTBOp Npo6bI (sample solution): PacTBop, NpUroTOBMEHHLIN MyTeM pacTBOpeHUs Npobbl.

MpumeuaHusn

1 MoryT notpe6oBaTbCsl AONONHUTENbHbBIE ONepaumm ¢ pacTBOPOM Npobbl, Hanpumep pasbaeneHne, AnNsa nonyve-
HWA NPUrOAHOIO AN aHanuaa pacTeopa.

2 B cootBetctBUM ¢ EH 14902, nyHkT 3.1.22 [16].

3.4.12 ucxopHblil cTaHAapTHBINA pacTBop?) (stock standard solution): PacTeop, ucnonbayemeiin ons
NPUroToBEHUSA rpagyMpOBOYHBIX PACTBOPOB, C coAepXaHnem (Topua-UoHOB, aTTeCTOBaHHBIM U NPOCNEXU-
BaeMbIM K HauMOHarbHbIM 3TafloHaM.

MpumeyaHwne—BcooreerctBum ¢ EH 14902, nyHkT 3.1.26 [16].

3.4.13 ananusupyembiil pactBop (test solution): XonocToi pacTsop unu pacteop npobbl, nogseprHy-
TbI BCEM onepauusiM, HanpuMep pasbaBneHunto, Heo6xoAMMBIM ANS ero Nnepesoda B COCTOSAHUE, NMPUrogHoe
ana aHanuaa.

1 Lo
) B Poccuitckoit defepaumm B KauecTBe CTaHAAPTHBIX PACTBOPOB BbICTYNAalOT «CTaHaapTHbIe 06pasibl cocTaBa
pacTeopoB».
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MpumevwaHwunsn

1 MoHatne «npuroaHbIl ANA aHanu3a» npegycmartpveaeT pasbaeneHue. Ecrnn xonocron pacteBop unm pacTeop
nNpo6bl He NOABEPraoT KAKUM-NNG0 AOMONHUTENBHBIM ONEPaLMSIM Nepes, aHaNM30M, TO 9TO — aHanNnU3npyeMbI pacTBop.

2 BcootBercteum ¢ EH 14902, nynkr 3.1.30 [16].

3.4.14 pabouuin craHgapTHbIA pacTBop (working standard solution): PactsBop, npuroToBneHHbIA
nytem pasbasneHna ucxodHoro(bix) cTaHQapTHOro(bix) pacTBopa(oB), C MacCOBOW KOHLUEHTpauuein ¢to-
pua-noHoB, 6onee coOTBETCTBYOLLEN TPEBOBAHUAM K NPUrOTOBMEHUIO IPaAyMPOBOYHbLIX PaCTBOPOB, YEM Mac-
coBan KOHUEHTpauusa (hTopua-MoHOB B UCXOAHOM(bIX) CTaHAapTHOM(bIX) pacTBope(ax).

Mpumeyanue—BcooreerctBumn ¢ EH 14902, nynkr 3.1.32 [16].

3.5 CraTtuctuka

3.5.1 aHanuTUveckoe usBneveHue (analytical recovery): OTHoLWEHNe Macchl aHanuTa, Nosy4eHHON
npu aHanuae Npobkl, K U3BECTHON Macce aHanuTa B 3Toi npobe.

MpwnmeyaHn e — AHanuimieckoe U3BneyeHne 06bIYHO BLIPAXAIOT B MPOLIEHTAX.

[EH 1540, TepmuHonoruyeckaa ctatba 5.1.1][13]
3.5.2 cmeuweHue (bias): PasHuua mexay mateMatuyeckum OXuaaHuem pesynbTaToB UCTILITaHUIA Unu
N3mMepeHUin 1 ICTUHHBLIM 3HAYEHUEM.

MpumevaHunsn

1 CwmeleHne senseTcsi obLen cucteMaTnyeckon NOrPeLHOCTLI0 B MPOTUBOMNONMOXHOCTL CNyvanHoi. CMmelleHne
MOXeT COCTOSITb U3 OQHOr0 U Bonee KOMNOHEHTOB, 0OPa3yIoWMX CUCTEMATUYECKYIO NOTPELWHOCTL. Bonbluee cuctema-
TUYECKOE CMeLLeHNe OT MCTUHHOIO 3HaYEHUA COOTBETCTBYET BONbLUeMy 3HAUYEHUIO CMELLLEHUS.

2 CwmeleHne cpeacTBa M3MepeHns (M3MepuTenbHOro Npubopa) 06bIYHO OLLEHUBAIOT YCPEAHEHNEM NOMPELIHOCTY
oT4eTa (NOorpeLLUHOCTK NOKa3aHWs) COOTBETCTBYIOLLENO KONU4eCcTBa NOBTOPSIOLMXCS M3MepeHuii. MNorpewHocTb BuiMUcns-
€TCs KaK pa3HOCTb MeXAy NoKazaHWeM CpeacTBa U3mepeHns (M3MepuTenbHOro Npubopa) M UCTUHHLIM 3HAYEHUEM COOTBE-
TCTBYIOLLEro BXOAHOrO CUrHana (BXo4HOW BENUYUHBI).

3 Ha npaktuke NpuHATYI0 NUCXOAHYIO BENUYNHY (MCXOAHOE 3HAUYEHUE, 3TAaNOHHAA BENUUYNHA) 3aMEHAIOT UCTUHHBIM
3HauqeHuem.

[ISO/IEC Guide 98-3, nyHkT 3.3.2] [1]

4 B cnydvae metoauk namepermns Ans otéopa npo6 v aHanm3a XMMMYeckuX BELLLECTB B BO3/AyXe A0NycTUMasi ucxopm-
Has BENMNYMHaA MOXeET 6bITb, HanpunmMmep, nacnopTHbiM 3HA4YeHneM 3TariloHHOro BewecTea, MacCcoBOW KOHLI,eHTpaLI,VIeﬁ nnn
WCKOMBbIM 3HAYEeHNEM Me>|<na6opaTopHoro CIINYeHus.

3.5.3 koadcdbuumneHT oxBata k (coverage factor k): Yucnosoin koappuLneHT, NCNONb3YyeMbIil Kak MHO-
XUTenb AnNs CyMMapHOW cTanHdapTHOW HeonpeaeneHHOCTU NMpyU BblMUCNIEHUN paclUMpeHHOW Heonpeaenex-
HOCTHU.

MpwumeyaHun e — KoacdhdnuneHt oxeaTta obbIHHO cocTaBnsieT ot 2 oo 3.

[ISO/IEC Guide 98-3, nyHkT 2.3.6] [4]

3.5.4 cymmapHas cTaHAapTHana HeonpeaeneHHOCTb U (combined standard uncertainty v ): Ctanaap-
THas HeonpeaeneHHOCTb pe3ynbTaTa U3sMepeHus, MoMy4eHHOro Ha OCHOBE 3HAYEHUN APYTrUX BeNUYUH, paBHast
NOMNOXUTENbHOMY KBaAPaTHOMY KOPHHO N3 CYMMBbI YI1EHOB, KOTOPLIMW MOTYT ObiTb ANCMEPCUM UITU KOBapUaL M1
3TUX APYrUX BEUYUH, B3SITblE C BECaMn, XapakTepusyoLwuMm UsMeHeHne pesynetara usmepeHnin noa Bos-
OENCTBMEM N3MEHEHWIA STUX BENYMH.

[ISO/IEC Guide 98-3, nyHkT 2.3.4] [4]

3.5.5 pacwupeHHaa HeonpegeneHHocTb (expanded uncertainty): BenuuuHa, xapakrepusyloLlasi
WHTEepPBas BOKPYr pe3ynbTaTa M3MepeHusi, B KOTOPOM, MOXKHO OXXuaaTtb, HaxoguTcs 6onbluas yacTb 3Ha4YeHU
pacnpefeneHunsl, KoTopble C 4OCTAaTOYHBIM OCHOBaHWEM MOTYT BbiTb MpUNMcaHbl U3MepsieMOoN BenninHe.

[ISO/IEC Guide 98-3, nyHkT 2.3.5] [4]

3.5.6 npeuunsnoHHocTb (precision): CTenexHb 61IM30CTU APYT K APYTY HE3aBUCUMbIX PE3ySibTaToB U3Me-
PEHWIA, NONYYEHHbIX B KOHKPETHBIX PErNaMeEHTMPOBaHHbIX YCIOBUSIX.

MpnmevaHusn

1 TMpeun3noHHOCTb 3aBMCUT TONBKO OT pacnpegeneHnst CNy4anHbIX MOrpeLHOCTEN U HE UMEeET OTHOLLEHUSI K UCTUH-
HOMY 3HAYE€HMIO NN YCTAHOBNEHHOMY 3HAYEHNI0 N3MEPHEMON BENNYUHDI.

2 Mepy npeun3noHHOCTU OObIYHO BbIpaXatoT B TEPMMHAX HETOYHOCTY M BbIMUCHISIIOT KaK CTaHAApTHOE OTKIIOHEHUE
pe3ynbTaTtoB WCMNbITaHUA UNKU pe3ynbTaToB uaMepeHui. MeHbluas Npeuu3noHHOCTbL COOTBETCTBYET OonblueMy cTaH-
OapPTHOMY OTKITOHEHMIO.

3 KonuuecTBeHHble 3HAYEHWUSI Mep NPELU3NOHHOCTY CYLLECTBEHHO 3aBUCAT OT PErnameHTUPOBaHHbLIX YCITOBUMN.
KpanHnmu cnyvasiMv COBOKYNMHOCTEN TaKNX yCNOBWI SIBNSIOTCS YCIIOBUSI MOBTOPSIEMOCTY U YCIIOBWSI BOCMPOU3BOAMMOCTU.
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[ISO 3534-2, TepMmuHonorMdeckas ctatbs 3.3.4] [1]
3.5.7 ucTuHHOe 3HauveHue (true value): 3HaveHne, KOTOpoOe MaeanbHEIM 06pasoM onpedensieT Benuyu-
HY UMK ee KONMYECTBEHHYO XapakTepUcTUKy NPy TeX yCroBUSIX, MPW KOTOPBIX ee paccMaTpuBaltoT.

M pnmevYyaHune — VCTMHHOE 3HaYeHWe BENWYMHBI UMK €€ KONMMHYECTBEHHOWM XapakTEPUCTUKN — TEOPETUYECcKoe
NOHATUE U OHO HE MOXET BbITb N3BECTHO TOUHO.

[ISO 3534-2, TepMmuHonorudeckas ctatbsi 3.2.5] [1]

3.5.8 HeonpegeneHHocTb (M3MepeHust) (uncertainty <of measurement>): MapameTp, CBA3AHHLIA C
pesynbTaToM U3MePeHNsl, XapaKkTepuayoLwnii paccesHne s3Ha4yeHun, KoTopble Morfnn 6elITb 060CHOBAHHO NPU-
nMUcaHbl N3MepsIeMON BeNTUINHE.

MpumevaHwus

1 BkavecTBe napameTpa MOXeT BbICTYyNaTb, HAaNpumep, CTaHAapTHOE OTKINOHEHVE UMy KpaTtHoe eMy, UNu WnpuHa
AOBEPUTENBHOIO MHTEpBana.

2 HeonpepeneHHOCTb M3MEPEHWS B 06LWEM BUAE BKITIOYAET B Ce051 MHOXECTBO COCTaBNsoLWLMX. HekoTopbie N3 HUX
MOTYT ObITb OLIEHEHbI UCXOAsI U3 CTAaTUCTUHECKOTO pacnpeaeneHus pe3ynbTaToB psga UBMEpPEHUN N OXapakTepuaoBaHbl
yepes cTaHgapTHble OTKMOHeHUs. [pyrve cocTaBnsiolme, KOTopble TakKke MOryT BbiTb OXapakTepu3oBaHbl Yepes CTaH-
JapTHble OTKITOHEHUs], OLIEHUBAIOT UCXOAs U3 NpejrornaraeMbix pacrnpegeneHuil BEposiTHOCTEN, OCHOBAHHbBIX HA OMbITe
unu gpyromn uncopmauun. B «PykoBoacTee no BelpaxeHuto HeonpegeneHHocTy namepennii» ISO/IEC Guide 98-3 [4] atn
ABa cny4vas pacCMOTPEHbI KaK OueHUBaHne HeonpeaeneHHoCcTn no tuny Awn T™Mny B cooTBEeTCTBEHHO.

4 OCHOBHbIE NOSOXEeHUA

4.1 OnsynasnusaHusi TBepabiX pTopnaos v HF n3secTHbIn 06beM Bo3ayxa NpornyckatoT Yepes npeasa-
pUTENBHBIA PUMNLTP U 3aTeM Yepes pUnbTP, MPONUTAHHBIN LLEMOYHBIM PAcCTBOPOM, YCTaHOBIEHHbIE B Npobo-
0TBGOPHMK, MpeaHa3HauveHHbIA aAnst oTbopa BAbIxaeMoin opakuum yactul, (eMm. 7.1.1).

4.2 1ns nepesoa B pacTBOp TBepAble hTOpUAbLI SKCTParnpyroT ¢ NpeaBapuTesnibHOro unbTpa Boaon
nnu antoeHToM (cm. 10.1.1) 6e3 Harpesa.

4.3 Ons nepeBoaa B pacTteop HF akcTparnpytoT ¢ cunbTpa, NPONUTaHHOIO LESIoYHbIM PacTBOPOM,
BOAOW U antoeHToM (cM. 10.1.1) 6e3 Harpega.

4.4 AnuksoTbl pacTBopa Npobbl aHaNM3upyloT MeTOAOM WMOHHOW XpomaTorpacduv ansa pasgeneHus
3KCTparnpoBaHHbIX hTOPNA-UOHOB U APYruX aHUOHOB. MNocne pasaeneHWa onpeaensaloT cogepxaHue dto-
pUa-NOHOB C MOMOLLLIO AeTEeKTOpa NO 3NEKTPONPOBOAHOCTH.

4.5 Pe3ynbTaThl aHanusa nony4awT no rpacguky 3aBUCUMOCTU 3MEKTPONPOBOAHOCTU OT coaepXaHus
Lenesoro KoMmnoHeHTa. OHU MOTyT 6bITb UCNONb30BaHbI ANA OLUEHKU Bo3aencTeua gpropuaos n HF, Haxoas-
LMXcs B Bo3ayxe Ha pabovyeM MecTe, Ha paBOTHUKOB.

5 Tpeb6oBaHue

MeToauka nsmepeHun, npumMmeHdaemMaa nornib3osaTtenem, AomkKHa CooTBeTCTBOBaTb J'I}060My ﬂeﬁCTBYIO-
wemMy MexxagyHapogHoMy, eBponeMCKomy nnu HaunoHanbHOMY CTaHAapTy, B KOTOPOM YCTaHOBNEHbI Tp360Ba-
HUS K MeToguKaMm U3MepeHun cogepXxaHna XMMnU4eckunx BellecTs B Bo3ayxe pa60qe171 30HbI (Hanpwmep,
EH 482 [10]).

6 PeaxkTuBbl

Mpu npoBeaeHUN aHanM3a UCNONb3YIOT TONBKO XMMUYECKUE peaKTUBbLI C U3BECTHOWN KBanudukaumuen
YUCTOTLI U TOMNBKO BOAY B COOTBETCTBUM C6.1.

MpucyTcTBue aueTatoB unu opmMnaTOB B peakTUBaX MOXET 6biTb NPUYMHONA 3HAYMMOrO MELAloLLEero
BNUAHUSA NPY aHanuae Ha cofepxaHue pTopua-uoHos. MNoaTomy LenecoobpasHo yA0CTOBEPUTLCA B TOM, YTO
BCe UCTONb3yeMble peakTuBbl cogepXaTt npeHebpeXxumo marnoe KonM4ecTso aueTaToB 1 oOpMUaToB.

6.1 Cepxuucras Boga, Noy4eHHasa ¢ NOMOLLbIO CUCTEMbI OHUCTKU, C YAeSbHBIM 3NeKTPpUHeCcKMM comnpo-
TueneHnem He meHee 0,18 MOm-m (18 MOM-cm).

6.2 Kap6oHat HaTpusi Na,CO,, 6e380AHbIiA, C MacCcoBOW 10/ei OCHOBHOrO BellecTea > 99,9 %.

6.2.1 PacTBop kap6oHaTa HaTpus AN NPONUTKU unbTpa

6.2.1.1 PacTtBop kapboHaTa HaTpus KoHLeHTpaumen 2,0 Mornb/n Ans NPonuTKA hunbTPOB N3 HATPOLE-
nono3sbl AMameTpom 25 M.
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Pactsopsatot 21,2 r Na,CO, B Boge. Konu4ecTBeHHO NepeHOCAT pacTBOp B MePHYIO KoNnby ¢ 0AHON MeT-
ko BMecTuMocTbio 100 Mn (cM. 7.2.2.2), AOBOAAT BOAOW A0 METKN, 3aKpbIBAOT NPOOKON U TLWAaTENbHO Nepeme-
LWMBAIOT.

6.2.1.2 PacTBop kapboHaTa HaTpus KoHUeHTpauuein 0,75 Monb/n ana NponuTki UnbLTPOB U3 HUTpoLen-
nonosbl AnaMmeTpom 37 MMm.

PactBopsiot 7,95 r Na,CO;, B Boae. KonnyecTseHHO NepeHOCAT pacTBOp B MepHY0 Konby ¢ oaHON MeT-
Ko BMecTuMocTbio 100 Mn (cM. 7.2.2.2), AOBOAAT BOAOW A0 METKM, 3aKpbIBaOT NPOBKON U TWaTeNbHO Nnepeme-
LIMBAIOT.

6.2.1.3 PactBop kapboHaTa HaTpus KoHUeHTpauueit 50 r/n ana NponuTkM bunNbTPoB U3 KBapLIEBOTO
BOMOKHa AMameTpoM 37 Mm.

PactBopsiioT 5,0 r Na,CO, B Boge. KonuyectBeHHO NepeHOCAT pacTBOP B MePHY0 KONBY € 0AHOM MEeTKON
BMecTUMOocCTbio 100 Mn (cM. 7.2.2.2), AoBOAAT BOAOW A0 METKU, 3aKpbiBalOT NPobKor U TWaTenbHO nepemeLun-
BaloT.

6.2.2 PacTtBOp kap6oHaTa HaTpusa ANA pa36aBneHUs CTaHAAPTHLIX PacCTBOPOB

MepeHocaT 2,7 mn pacTBopa kapboHaTa HaTpus (CM. 6.2.1) B MepHYyto konby BMecTUMOCTbIo 500 Mn (CMm.
7.2.2.2) n goBogAT A0 METKU BOAON.

6.3 KapTpuax ana cucrtemol nony4vyeHun 3neHTa AnnA WOHHOW xpomaTorpadmu C XUMUYECKUM
nogaslneHuemM

KapTpuax, npuroaHeIiA Ans UCNonb3oBaHUA C CUCTEMON NONyYeHUs 3noeHTa (CM. 7.2.6.2).
6.4 PeakTuBbl AN MOHHOW XpoMaTorpadun ¢ 3NeKTPOHHbLIM NOAABNEHNEM

M pwnmeuyaHue— PactBop hTaneeomn kncnotel u 6opatHo-D-rniokoOHaTHLIE pacTBOPbI, ONUCAHHbLIE HUXE, SIBMSs-
I0TCS NPUMEPAMM 3MIOEHTOB, UCTIONb3YeMbIX NPU aHanu3e Propna-MoHOB METOAOM MOHHOW XpomaTorpadum ¢ NeKTPOH-
HbIM nogaeneHneM. [JokymeHTauusi, NpeaocTasnsieMasi N3rotToBuTeNem KOnoHKM, AOIDKHA coaepX)aTtb MHopmaumio o co-
CTaBe 3r0eHTa, UCTIONb3YEeMOrO B KOIMOHKaX KOHKPETHOrO Tuna.

6.4.1 ®Tanesaskucnota (CgH;O,) c maccosoi aonei ocHoBHOro BellecTsa 99,5 %.

6.4.2 AuetoHutpun (C,H;N) knacca uncTeln AnNA BbICOKO3DEKTUBHOMN XKMAKOCTHON XpoMaTorpaduu.

6.4.3 MeTtaron (CH,OH) knacca 4ACcTbIN AN BbICOKO3((EKTUBHOM XKMAKOCTHON XpomaTorpaduu.

6.4.4 MoHoruapar ruapokcuaa nurusa (LiOH-H,0) c maccosom aonei ocHoeHoro eeectsa > 99,5 %.

6.4.5 Bopnas kucrota (H;BO,) ¢ MmaccoBoit foneit ocHOBHOrO BellecTBa > 99,8 %.

6.4.6 BoaHbli pacTBop D-rntokoHoBow knucnotel (CgH,,0,) c MaccoBo AoNnei 0CHOBHOrO BeLLleCTBa Npu-
6nuanTensHo 50 %.

6.4.7 TnuuepuH (C4Hz0,) ¢ MaccoBoi aonein 0CHOBHOTO BellecTsa > 99 %.

6.4.8 VcxoaHblin pacTBOp (hTaneBon KUCMOThl AMs 3M0npoBaHus ¢ kKoHLeHTpauuei 0,1 Mmonb/n B cMecu
aueToOHUTpUI-MeTaHon ¢ 06 beMHbIM oTHOLIeHeM 9:1.

PacTeopsitoT 16,6 r dbTaneson knucnotel (6.4.1) 8 cmecn 900 mn aueToHutpuna (6.4.2) n 100 mn MeTaHona
(6.4.3) B nogxodsilLiemM cocyae BMeCTUMOCTbIO 1 1Y TWwaTenbHO nepemMeLlnBatoT.

6.4.9 PacTBop rugpokcuaa nutus koHueHTpaunen 1 monb/n.

PacTteop4toT 4,2 r MoHOrMapata rugpokeuaa nutus (cM. 6.4.4) 8 oge (cM. 6.1). KonnyecteseHHo nepeHo-
CSIT PacTBOP B MEPHYH0 KOMBY ¢ 0AHOM MeTKo BMecTUMOocTbio 100 M (cM. 7.2.2.2), AOBOAAT BOAOW 4O METKH,
3aKpbIBaOT NPOGKON 1 TLWaTeNbHO NepemMeLLnBatoT.

6.4.10 PacTBop hTaneson KUCNoThl 4518 3MH0UpoBaHus koHLeHTpaumen 0,005 monbs/nun pH 4,9.

MepeHocaT noaxodswwmi obbem, Hanpumep 50 mn, pacTBopa dhTaneBon KUCnoThl (cM. 6.4.8) B nabopa-
TOPHBIA CTakaH BMecTUMOCTbo 1 1 (cM. 7.2.2.1) n aobasnsatoT npubnuauntensHo 800 mn Boawbl (CM. 6.1), nony-
YeHHbIA pacTBOp TWATENbHO MepeMeLllnBaoT U AosoasaT ero pH 0o 4,9 pacTBopom ruapokcuga nutus
(cMm. 6.4.9). KonnyecTBeHHO MepeHOCAT pacTBOpP B MepHylo konby ¢ O4HOM MeTKoN BMecTUMOCTbio 1 N
(cm. 7.2.2.2), noBOAAT BOAOWN A0 MeTKM (CM. 6.1), 3aKkpblBatoT NpobKOR U TLWATENbHO NepeMeLlnBatoT.

Mopsaaok NPUroToBNEHUS UCXOAHBIX PacTBOPOB AS1S1 3KCTPaKLUMK N 3ntoMpoBaHns (cM. 6.4.8) npuBeaeH
TOJbKO B KavecTBe npumepa. Ecnv nsrotosutens pasaenmTensHON KONoHKM pekoMeHayeT UCnonb3oBaTh Apy-
FOW 3M10EHT, TO He0BX0ANMO NPUrCTOBUTbL UCXOAHbLIN PACTBOP 3MH0EHTa UHOTo cocTasa. B 8ToM cnyyae anoeHT
NPUroTOBNSAT B COOTBETCTBUMU C peKOMeHAaLnsiMN N3roToBUTENS.

6.4.11 UcxoaHblin 6opaTHO-D-rNiokoHaTHBIN pacTBOpP A4S SMOUPOBaHUS.

PacTteopstoT 17 r 6opHON KUCHOThI (CM. 6.4.5), 4,8 r MOHOorMapaTta rugpokeuaa nutus (cm. 6.4.4), 8,8 mn
pacteopa D-rnokoHoBow KucnoTel (cM. 6.4.6) 1 62,5 mn rmuuepuHa (cm. 6.4.7) B Boae (6.1). KonmyecTseHHo
nepeHoOCsT pacTBOP B MEPHYLO KONby ¢ 04HON MeTKor BMecTUMocTbio 500 M (cMm. 7.2.2.2), AOBOAAT 40 MeTKM
BOZION, 3aKpbIBAIOT NPOBKOM 1 TLLaTeNbHO NepemMeLlnBatoT.
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6.4.12 BopaTHO-D-rniokoHaTHLIA pacTBOP ANA 3MI0UPOBAHUS.

MepeHocat 15 mn ncxogHoro 6opaTHO-TMIOKOHATHOTO pacTBopa AN anonpoBaHua (cMm. 6.4.11)m 120 mn
aueToHuTpuna (cM. 6.4.2) B MepHyto Konby ¢ o4HON MEeTKOW BMECTUMOCTbIo 1 1N, AOBOAAT A0 METKU BOAOW
(cm. 6.1), 3akpbiBaloT NPo6KOWA U TLWATENLHO NepeMeLLUBaloT.

Mopsagok NpUroToBNEHUsI UCXOAHBIX PacTBOPOB ANS 3KCTPaKLMUM U 3MIOUPOBaHWUA, NPUBEAEHHbLIN B
6.4.11, npeacraBneH ToNbKO B kavyecTse Nnpumepa. Ecnu nsrotoButens pasgenurenbHOn KOMOHKN peKOMEeH-
AyeT Ucnonb3oBaTh APYron aM0eHT, TO HEOBXOAUMO MPUroTOBUTL UCXOAHbLIA PacTBOP 3MKEHTA MHOMO CocTaBa.
B aToM cniyyae anioeHT NPUroToBNSIKOT B COOTBETCTBUM C PEKOMEHAALUSIMA U3FrOTOBUTENS.

6.5 CTtaHpapTHble pacTBOpbI (hTOPUA-MOHOB

6.5.1 UcxopaHbin cTaHAApTHLIA pacTBOp (hbTOPUA-UOHOB

Mcnonb3yloT cTaHAapTHLIA pacTBOp C aTTecTOBaHHLIM 3HA4YeHWeM MaccOBOW KOHLUeHTpauuu dTo-
pua-uoHoB, HanpumMep 1000 mr-n—1, npocnexmsaembIM K HaLMOHarbHBIM 3TanoHam. MpoBepaloT CPOK rogHoC-
TW UM CPOK XpaHeHMUs pacTBopa.

6.5.2 Pa6ouui ctaHAapTHbIA pacTBop PTOPMA-MOHOB C MaccoBOM KOHLeHTpauuen 100 mr/n

AKKypaTHO NMMNETKON NepeHOCAT COOTBETCTBYIOLWMIA 06 bEM, Hanpumep 2 MIl, UICXOAHOTo CTaHAapTHOro
pacteopa ¢pTopua-MoHoB (CM. 6.5.1) B MepHyI0 MNacTUKoBYyo Konby ¢ 0HON MeTKOW BMeCTUMOCTbIo 20 Mn®
(cm. 7.2.3.1), poBoaaT 4o MeTk1 Bogoi (cM. 6.1), 3akpbiBatloT NPobKo U TIaTenbHO nepeMelunBaoT. CBEXUin
pacTBOP FOTOBAT KaXXAbIA MeCsLL.

7 Annapartypa

7.1 O6opypoBaHue ans otéopa npo6

7.1.1 Mpo600T60PHUKM, NpeAHa3HaYeHHbIe AMs yNaBnuBaHus BabIXaeMoi hpakLmMm YacTuy, B Bo3ayxe,
cooTteeTcTBYloWMe EH 13205, nogxoasime Ana ycTaHOBKM B HUX NpeasBaputesibHoro punetpa (cM. 7.1.2.1) n
dbunbTpa, NPONUTAHHOrO LEMNOYHbIM pacTBOpoM (cM. 7.1.2.2), pasgeneHHbIX KOMbLUEBOW NPOKMaaKon
(cM. 7.1.3), U3roToBNEHHOW N3 MaTepuana, He BsanmMoaencTeyowlero ¢ HF.

Ecnunnpo6ooT60pHWUKM MMEoT BHYTPEHHWUIA KacCeTHbIA hnbTp, TO OH Takke AOSKeH ObiTb U3roTOBMEH U3
maTtepuana, He B3aumogencTaytowlero ¢ HF.

MpumedvaHus

1 K marepnanam, He pearvpyolwmmM ¢ KNCOTaMm, U3 KOTOPbIX MOTYT GbITb M3roTOBINEHbLI NPO60OTOOPHUKM M BHYT-
peHHWe KacceTHble PUNbTPbI, OTHOCATCA NonuTeTpadTopatunet (MTPI) n gpyrme hTopupoBaHHbIE NONIMMEPSI, NONUBU-
Hunxnopwa (MBX), nonmatnneH, nonunponuneH u nonukapboHar.

2 B [9] npveegeHbl NpyMepbl Npo6ooTOOPHUKOB ANS yNaBnMBaHWA BabIXxaemon dpakumm, NoTeHumMansHo cooTeBe-
TeTByoWMX Tpe6oBaHuam EH 13205, koTopbie cepuiiHo Bbinyckanucs Ao 2004 r., Bkniovasi ony6riMkoBaHHbIE OTHYETHI MO WX
XapakTepucTukam.

7.1.2 dunbTpbl NOaXoAALEro AMameTpa Ansl UCNoNb3oBaHuA B Npo60oT6opHUKax (cM. 7.1.1).

7.1.2.1 ®unbTpbl, NcMonb3yeMble B kKayecTBe NpeasapUTerbHbIX ANA yNnaBnuBaHus TBepAbiX bTopu-
0oB, ¢ ahdeKTUBHOCTbIO ynaBnuBaHust >99,5 % gns dactuy ¢ AuddysmoHHBIM anameTpom 0,3 MKM
(cM. NCO 7708, nyHKT 2.2), naroToBneHHbIe U3 Matepuana, He pearvpytowiero ¢ HF.

PekomeHgaumu no BbiI6opy MaTepunanos, NOAXOAALLNX 418 U3rOTOBMEHWUs NpeABapUTenbHbIX pUnbTpos,
npvsedeHsbl B pasaene B.1 (npunoxexune B).

7.1.2.2 dunbTpbl Ana ynaesnuesaxHuss HF, nponutaHHble pacTBopoMm kapboHaTa HaTpusl, Hanpumep
buUnbTPLI U3 HUTPOLENOMNO3bl ANaMeTpoM 25 MM, NPONUTaHHbIE PacTBOPOM kKapboHaTa HaTpus (cM. 6.2.1.1)
o6beMmoM 100 MKN U KoHUeHTpaumer 2,0 Monb/n, nnin punbTpbl U3 HUTPOLENo3bl AnamMeTpPoM 37 MM, Npo-
NUTaHHble PacTBOPOM kapboHaTa HaTpus (cM. 6.2.1.2) o6bemoM 250 MKN 1 koHLeHTpaumei 0,75 Monb/n (cMm.
[20]), BEICYLLUEHHbIE B 3KCUKATOPE B TeYeHUe He MeHee 8 4; unu unbTpbl U3 KBapLEBOro BOMOKHA AMamMeTpoM
37 MM, NponuTaHHble pacTBOpoM kapboHaTa HaTpus (cM. 6.2.1.3) 06 bemom 500 Mk 1 koHLeHTpauwmen 50 r/n
(cm. [21]).

PekomeHgauunm no BbI6opy Matepuanos, NOAXOAALIMX A8 U3roTOBMEHNS (bunbTPOB AN yNasnvMBaHus
HF, npuBeaeHkl B pasgene B.2.

R [onyckaeTcsi Mcnonb3oBaTb KONObl BMECTUMOCTBIO 25 M1, MpK 9TOM Heobxoaumo caenaTb COOTBETCTBYIOLLMIA
nepecyeT MacCOBOW KOHLEHTpaLUW.
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7.1.3 KonbLeBble MNpoknagkM noaxodsiiero avametpa Afst MCMonb3oBaHus B NpobooT6opHMKax
(cm. 7.1.1), ona pasgeneHus npeaBapuUTenbHbIX (unbTPoB (cM. 7.1.2.1) oT hunbTpoB Anst ynasnuesaHus HF
(cM. 7.1.2.2), U3roToBMNEHHbIE N3 UHEPTHOrO Matepuana, He pearmpywLero ¢ kKucnotTamm v He agcopbupytolue-
ro Ux, HanpuMep NonMNPONUNEHOBLIE KoMbLa UK CeTKN, NOKpbITbie MTO3.

7.1.4 TlobyauTenu pacxoga, perynupyemslie n obecnevmsatoLme nogaepxaHue sbl6paHHoro pacxoia
(cm.9.1.1.2) B npegenax £ 5 % HoMUHanNsHOro 3HaYeHus B Te4eHe Bcero nepuoaa otéopa npob (cm. 9.1.2).

Mobyantens pacxoda 4ns MHANMBUAYanbHOro oT6opa Npob AormkeH BbITb NpUKpenneH k oaexae paboT-
HUKa Taknum oBpasom, 4Tob6bl B xode oT6opa Npob oH He Melan obblYHON NMPON3BOACTBEHHON AEATENbHOCTH
paboTHuKa.

Mobyantens pacxoaa AOMMKEH BbINOMHATL K&K MUHUMYM criegytowme OyHKLNN:

- aBTOMaTUYECKUIA KOHTPOMb, C MOMOLLbIO KOTOPOro NoadepKMBaeTcsl MOCTOSHHBIA pacxod B criydae
N3MEHeHNsI NPOTUBOAaBNEHUS;

- b0 NHAMKaLMIo HeUCNPaBHOCTEN, KoTopas nocne 3aBepLUeHns oTbopa Npob nokasblBaeT, YTO MOTOK
BO34yXa yMeHbLUasCs Uy npepbiBarncs Bo Bpemsi oTbopa npobd; nn asToMmaTuieckoe BbIKIoYeHNe, ocTaHaB-
nuBatoLLee NobyauTenb pacxoda, ecrni NoTOoK yMeHbLUancs v npekpaLancs;

- npucnocobnexHue Ans perynmpoBKX pacxofa Tak, 4Tobbl ero MoxHo 6bi1o 6bl NPOBOANUTL C MOMOLLLIO
cneLmnanbHOro MHCTPYMeHTa (Hanpumep, 0TBepTKW), Nnu TpebyloLee crneunarnbHbIX 3HaHUIA (HanpuMep, npo-
rpammHoro obecnedeHust), 4Tobbl NPefOTBPATUTL CIyYalHylo NMepeycTaHoBKy pacxoda BO Bpemsi oTbopa
npo6.

Takxke pekoMeHOyeTCs UCMONb30BaTh UHTErparbHbIN TanMep.

[ns nogoepxaHus pacxoda B 3afaHHbIX Npegenax moxeT notpebosaTbea nobyauTens pacxoda ¢ ero
cTabununsaumen.

B EH 1232[12] 1 EH 12919 [14] ycTaHoBNEHbI criegytoLyne TpeboBaHWs K XxapaKkTepucTUkam HacocoB:

- nynbcalus pacxoaa He AofmkHa npesbiwath 10 %;

- pacxof, YCTaHOBMEHHbIR B npegenax HOMUHaNLHOro avanasoHa, 4OJPKeH ocTaBaTbCA B npegenax
+5 % nepBoHAYanbLHOro 3Ha4YEeHUs NPU yBENMYEHUN NPOTUBOAABINEHUS;

- BNpegenaxavanasoHa TeMmnepaTypbl okpyxatoLero Bozayxa ot 5 °C o 40 °C pacxof, n3MepeHHbIn B
pabo4mnx ycroBusix, OOMMKEH ocTaBaTbes B npeAenax +5 % pacxoga npn 20 °C;

- BPEMS HenpepbiBHOW paboTbl 4OMKHO BbITb HE MeHee 2 4, pekoMeHayemoe — 8 u;

- pacxof aoikeH ObiTb B Npeaenax 5 % nepBoHaYanbHOro 3Ha4eHUA B Te4eHne BCero BpeMeHu Henpe-
pbIBHOM paboThI.

Ecnu nobyautens pacxoga UCNOnb3YIOT NpU YCNOBUAX, OTAUYAIOWUXCA OT YCNOBUA, YCTAHOBIIEHHBIX B
EH 1232[12]unm EH 12919 [14], To Heobxoanmo o6ecneunTb COOTBETCTBUE €r0 XapaKTepUCTUK NPUBEAEHHBIM
TpeboBaHuam. Hanpumep, Npu oTpuuaTenbHbIX TeMnepaTypax okpyXxatowero Bosayxa Heobxoammo cosaa-
BaTb Takue ycroBus, 4Tobbl nobyanTtens pacxoaa ocTaBasnca TennbiM.

7.1.5 PacxogomMep nopTaTUBHLIA C MOrpPeLIHOCTLIO U3MepeHuss obbeMHoro pacxoga (cm. 9.1.1.2) B
npeaenax+5 %.

pagyvpoBka pacxogomepa AomkHa GbITb NpoBepeHa No pabodemy aTanoHy, T. €. Mo pacxogoMepy, Tou-
HOCTb KOTOPOro NPOCNEXNBAETCA K HALMOHaNbHOMY 3TanoHy. MNpu HeobxoaumocTu (cm. 9.1.3) perncTpupytot
TeMneparTypy 1 atmoccepHoe AaBneHue, Npu KOTOPLIX MPOBOAUNN NPOBEPKY rpagyupoBKA.

PekomeHayeTcs UCNonb3oBaTh PacXoAoMep ¢ NOrpeLlHOCTLI0 M3MepeHusa o6 beMHOro pacxoaa B npeae-
nax+2 % unv MeHbLLEe.

7.1.6 BcnomorartenHoe o6opyaoBaHue

7.1.6.1 'mbkue WwinNaHrM nogxoaawlero guameTpa ans obecneyeHnsi repMeTUYHOro coegnuHeHUs nobyau-
Tens pacxopa (cM. 7.1.4) c npo6ooT6opHukamm (cM. 7.1.1).

7.1.6.2 lNosica Unu pemHu, C NOMOLLIbIO KOTOPLIX MOXHO YA0BHO hukcupoBaTth nobyauTenn pacxoaga ang
nHamBmayansHoro otbopa npob (3a UCKNoYeHNeM Tex CrlydaeB, Korga OHU AOCTaTOYHO Manbl U MOMeLLaloTes B
KapmaHe ogexabl paboTHuKa).

7.1.6.3 MuHueT, n3rotoBneHHbIN u3 NTPS unu ¢ HakoHeuHUKamu 13 NTSS, ANs yCTaHOBKN U BbIEMKN
unbTpoB us npobooTbopHUKoB (CM. 9.2.21 10.1.2.1).

7.1.6.4 TepmomeTp co wwikanonnsmepeHus ot 0 °C ao 50 °C c ueHolt aeneHnsa He 6onee 1 °C ansinsmepe-
HUSI TeMnepaTypbl OKpY>XKatoLLen cpeabl, UICNONb3yeMblil Npu HeobxoaumocTu (cMm. 9.1.3). B cnyyae npumeHe-
HUA Npu TemnepaType HWKe Hyna cnegyeT UCMONb30BaTb TEPMOMETP C COOTBETCTBYIOWMM AUanasoHOM
U3MepeHuni.

7.1.6.5 bapomeTp aAns uamepeHusa atmocdepHOro AaBneHusi, UCNOoNb3yeMbll Npu HeobxoanMocTu
(cm.9.1.3).



roCT P UCO 21438-3—2012

7.2 NlabopaTopHoe o6opyaoBaHue

UcnonbaytoT obbiuHOe nabopaTtopHoe 06opyaoBaHue U, B YaCTHOCTU, cneaylolue cpeacTea.

7.2.1 OagHopasoBble NepyaTky, HeNnpoMokaemble, AN 3alMThl PyK OT KOHTakTa ¢ 840BUTbIMU U arpec-
cuBHbIMU BellecTBamu. MNMoaxoasawmmn siBnsoTca nepyatki us MNBX.

7.2.2 CreknsiHHasa naGopaTtopHasa nocyaa

7.2.2.1 NNabopaTopHble cTakaHbl BMECTUMOCTbIO OT 100 Mn A0 1 N, M3roTOBNEHHbIE N3 6OPOCUNMUKATHOIO
crekna 3.3, cooTBeTCTBYIOWME TpebosaHuam NCO 3585, ounwieHHble Bogon (cM. 6.1) nepea ucnonb3osa-
HUeMm.

7.2.2.2 MepHble konbbl ¢ 0gHOM METKOM BMecTUMOCTbIo 0T 100 Mn Ao 1 1, cooTBETCTBYOWME TpeboBaHu-
am NCO 1042 knacca A, nsrotoeneHHble U3 6opocunukatHoro crekna 3.3, cooTBeTCTBYIOLUE TpeboBaHUAM
NCO 3585, oumiueHHble Bogon (cM. 6.1) nepea UcnonbL3oBaHUeM.

B kayecTBe anbTepHaTUBbLI CTEKIISIHHAA NocyAa MOXeT BbITb ounLLEeHa C NPUMEHEHNEM COOTBETCTBYIO-
LMX MOIOLLIMX CPeACTB C NOMOLL b TabopaTopHOM MOKOLLEN MaLLIMHBI U NOCIEAYIOLW MM TLIaTeNbHbLIM ononac-
KuBaHueM sofoMm (cm. 6.1).

7.2.3 MNnactukoBas naboparopHas nocyaa

7.2.3.1 MepHble konbbl ¢ 0AHON MeTKoM BMecTUMOCTbIo oT 10 Mnao 1 n.

7.2.3.2 MonuaTuneHoBble Cocyabl, 0QHOPa30BbIE C 3aBUHYMBAIOLLENACS KPbILLKOW BMECTUMOCTLIO 10 MA.

7.2.3.3 NabopaTtopHble cTakaHbl NoAXoAsLWen BMeCTUMOCTbIO, Hanpumep 50 mn.

7.2.3.4 T'papynposaHHble NPoBbUpKkN AnA ueHTpudyrv noaxoasiei BMECTUMOCTLIO C KPbILLKaMK, Hanpu-
mep 15 mn.

7.2.3.5 BopoHku ana cdunbTpoBaHus (hnnbTp-BOPOHKN) NOAXoAALLEro pasMepa Ans Ucnonb3oBaHua
npun NnepeHoce CMbIBOB € BHYTPEHHUX NOBepXHocTen NpobooTbopHuka (cM. 7.1.1) B npobupky.

7.2.3.6 OgHopasosble hunbTpbl U3 MNTOD HOMUHANBHON TOHKOCTbLIO (hunbTpaLum 0,45 MkM ANA UCNoNb-
30BaHUA B UOHHOW XpomaTorpadun.

7.2.3.7 OpgHopaszoBble WnpuLbl noaxoaawen BMeCTUMOCTLIO OT 2 unn 5 mn ¢ urnamm (60x 0,6) Mm.

7.2.3.8 Buanbl gns aBTomMaTudeckoro npob6ooTbopHuka xpomaTorpada noaxoasiien BMECTUMOCTbLIO OT
1,5002mn.

7.2.4 TnyHxepHble 06beMHO-A03NpYyloWMe YCTPONCTBa BMecTUMocTbio oT 10 mkn go 5 Mn, cooTBeT-
cTBylolme TpeboraHuam MCO 8655-1 n ucnbiTaHHble B cooTBeTCTBUM ¢ UCO 8655-6, B TOM Yucne aBTomaTu-
yeckue nNunNeTkun, cooTeeTcTBYyOWMe TpeboBaHuam UCO 8655-2, B kavecTBe 3aMeHUTENen NUNeToK ¢ OAHOMN
METKOR, UCMOMb3yeMbIX NS MPUrOTOBMEHUS CTaHOAPTHLIX U PaayUpPOBOYHBIX PacTBOPOB U pasbaBneHus
npob.

7.2.5 YnbTpa3ByKkoBas BaHHa, NpeanoyYTUTENbHO ¢ TauMepom, NpurogHas AN UCNOMb30BaHUS Npu
3KCTpaKLmMmM AN n3snedyeHus Teepabix ptopuaos u HF.

7.2.6 VNoHHbI XpoMaTorpad ¢ KOMMOHeHTaMu, NepevyUcneHHbIMU B 7.2.6.1—7.2.6.10 BKNIOYUTENLHO.
KOMMOHEHTbI U rMbK1e LnaHr i, HaxoasLmMecsi B KOHTaKTe C pacTBOPOM NPobbl N 310EHTOM, A0SMKHBI NO BO3-
MOXHOCTM BbITb N3rOTOBMEHBI N3 MHEPTHBLIX MaTepuanos, Hanpumep nonuadupadupketoHa (MI33K).

7.2.6.1 MobyauTens pacxoda, 06ecneunBaroLLMii NOCTOAHHBIA pacxoa XnakocTn B gnanasoHe ot 0,1 ao
5 mn/muH npu gasneHun ot 15 go 150 MMa.

7.2.6.2 CucTemMa nonyyeHuns antoeHTa, NoaxXoaawero 4ns Ucnonb3oBaHua ¢ BbibpaHHoW pasgenutens-
HOW KonoHKom (cM. 7.2.6.5), (cM., Hanpumep, [22]).

7.2.6.3 Cuctema BBoga npob, umetollas Hebonblo MepTBLIN 06 bemM U MeTanIMYecknini KpaH ¢ 3nekT-
POHHBIM yrpaBsneHnem, cHabxeHHasi 4o3MpyloLWen neTnen BMecTUMocTbio Ao 500 mkn, ANA BBeAEHUA pacTBo-
pa npobkl B MOTOK 3r1l0eHTa.

7.2.6.4 3awmnTHasa KOMOHKa, pasMeLleHHada nepea pasaenuTenbHON KOMOHKOM (CM. 7.2.6.5) Ana ee 3awu-
Tbl OT 3arpsA3HEHNs TBEPAbIMU YacTLaMI1 UK B3aUMOAENCTBUA C CUSIbHO aacopoupyowmMmMmncst opraHu4ecku-
MU cCoeaNHEHNSIMU, HaXOASALWNMNCH B pacTBOpE NPoBbI.

7.2.6.5 PasgenutenbHas KONoHKa

7.2.6.5.1 PasgenuTtenbHasi KONoHKa A58 NOHHOM XpoMaTorpadum ¢ XuMUYeCcKum nogasneHnem, sanon-
HEeHHas! BEICOKOEMKUM MeNNNKYNSIPHEIM MOSIMMEPHBIM aHUOHOOOMEHHUKOM, NOAXOAAWMM ANA pasgeneHns
hbTOPUA-NOHOB N APYTUX HEOPraHNYECKNX aHUOHOB.

7.2.6.5.2 PasgenutensHas KoroHka ANSA WOHHOM Xpomatorpadun € 3NEeKTPOHHBLIM NoAasfeHueM,
3anofiHeHHasa cUnMKarenem unm opraHMYeckMM NOIMMepoM, NOAXOAALNM ANA pasgeneHua hTopua-moHoB K
OpYrux HeopraHn4ecknx aHNOHOB.

7.2.6.6 Mopynb nogaBneHus 4nsi MOHHOW XpoMaTorpadumn ¢ XMMUYECKUM nogasneHnem, NoaxXoAaALLNA
018 UICNONb30BaHWUA C Pas3aennTensHON KONOHKON (cM. 7.2.6.5.1).

7.2.6.7 [deTeKTop No 3MeKTponpoBOAHOCTU NPOTOYHOMO TUNa ¢ AYelkon Hebonblworo o6bemMa, ¢ Heme-
TaniMyeckon ra3oBomn NMIMHUEN C 3NEKTPOHHBIM YNpaBneHNneMm.
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MpunmeyaHwne— [deTekTop No SNeKTPONPOBOAHOCTU MOXET GbITh UCMOMB30BAH B MOHHOM XpoMaTorpadum Kak
C XMUMUYECKUM, TaK U C 3NEKTPOHHbIM NOAaBNEHUeM.

7.2.6.8 YO®-Bug getekTop NpoTOYHOMO TUNa ¢ siuelikoin HeGonblloro c6bema.

MpumeyaHne—YP-Bug getektop moxeT ObiTb MCNONb3OBaH B MOHHOW XpOMaTtorpagmu ¢ arneKTPOHHbLIM
nogaeneHveM ans nonyyexns obparHoro Yo-cnekrpa.

7.2.6.9 Peructpatop OaHHbIX, UHTErpaTop UMW KOMMbIOTEP, COBMECTUMBLIA C BbLIXOAHLIM CUrHaNoOM
AeTekTopa, obecneuvBaloMil perucTpauuio OTKNNKa aeTekTopa Kak (pyHKUMIO BpeMeHu, OAns usMepeHust
BbICOTHI WK Nnowaan nukoB. PekomeHayeTcA WCNOMb30BaTb aBTOMATUYECKYID CUCTEMY peructpauuu
AaHHbIX.

7.2.6.10 EmkocTb AN anoeHTa, npeactasnaowasi coboi cocya, noaxoasaimin Ans XxpaHeHUs aroeHTa
nnu soasbl (6.1), Ucnonb3yeMon Ans nonyveHns aneHTa (cMm. 7.2.6.2).

7.2.7 pH-meTp.

8 OueHka BO34eNCTBUSA, CBA3aHHOMO C XapaKTepoM TPyAOBOro npouecca

8.1 OCHOBHbIe NONOXeHusa

MonoxeHns HacTosiLero cTaHaapTa OTHOCATCA K UHAUBUAYaNbHOMY U CTaLuoHapHOMy oT6opam npob.
MonoxeHna no paspaboTike METOAUK OLLEHKW U BbINOMTHEHUA U3MEPEHUIA PUBeAEHbI B COOTBETCTBYHOLLIUX MEXK-
AyHapoaHbIX, €BPONencKMX WU HauuoHanbHbIX cTaHgapTax (Hanpumep, EH 482 [10], EH 689 [11],
ASTME 1370[7]).

8.2 UHamBuayanbHbIN 0T6OP NPo6

Bospeicteue HF n TBepAbIX hTOpMAOB Ha paboTHUKOB 06LIMHO onpeensieTcs NyTemM MHANBUAYarNbHOTO
oT60pa npob, T. k. coaepxaHne HF n Teepabix hTOPUAOB B 30HE AbIXaHUSA MOXET OTNMYaTLCA OT UX (POHOBOTO
coaepaHus B Bosgyxe pabouei 30HbI.

8.3 CrtauuoHapHbI oT6Op NPo6

CTraumoHapHbIi 0TOOP NPod NpoBoAAT NPY HEOOXOAUMOCTI ANA OLUEHKU BO3AeACTBUA Ha paboTHUKOB B
CUTYyaUMsIX, KOraa HEBO3MOXKHO NPOBECTN UHAMBUAYanbHbIA 0T60p NPo6 (cM. npumevaHue K9.1.2.1 B kauecTBe
npumMepa Takon cuTyawnm); ans oueHkn dooHosoro coaepkaHust HF n tBepabix hTopruaos B Bo3ayxe pabouen
30HbI C LieSbio onpeaeneruns apgekTMBHOCT BEHTUMALMMN; U ANA NONyYeHns MHOpMaLMM OTHOCUTENbHO
MECTOMNONMOXEHUS U UHTEHCUBHOCTU MCTOYHMKA BblASNEeHUS.

8.4 Bbi6op ycnoBuit U cxeMa M3aMepeHuit

8.4.1 O6LwWwune nonoxeHus

8.4.1.1 Mpobkl cnegyeT oT6MpaTh TakMM cnocobom, YTobbl He HapyLaTs NPOU3BOACTBEHHYIO AeATENb-
HOCTb paboTHUKa M oBecneynTs nonyYyeHne B HOpMarbHbIX pPaGounx YCoBusX NpeacTaBUTeNbHbIX Npoo,
COBMECTUMBIX C METOAOM aHanuaa.

8.4.1.2 Mpu BbIGope crnocoba oTGopa Npob creayeT NPUHUMATL BO BHUMAaHMWE NpakTUYeckue BONpochl,
Takne kak 0coBEeHHOCTb LieNn N3MepeHnia, NepuoanyHoCTb 1 NPOACIKUTENBHOCTL cnielndudeckoin TpyaoBoiA
AeATeNbHOCTH.

8.4.2 MNpeaBapuTenbHble U3MepeHUsA AN onpeAeneHusi U3BMeHYMBOCTA MacCOBOW KOHLEHTpa-
LMY BO BPEMEHU U NPOCTPaHCTBE

MpenBapuTensHble onpeaeneHns N3MeHeHNA MacCoBOW KOHLLEHTPaLMM BO BPEMEHM U NMPOCTPaHCTBE
NpoBOAAT ANs:

a) nonyveHus MHopMaLumn o BEpOATHOM MPOMUIe MacCoBOW KOHLIEHTPaLIMN XMMUYECKNX BELLECTB;
b) noeHTUdMKaLNN MECT 1 NEPMOAOB C NOBLILLIEHHBIM BO3AEACTBNEM MPU N3MEPEHUSIX;
C) nonyyeHusa MHpopMaL M 0 MECTOMOMOXEHUN N UHTEHCUBHOCTU NCTOYHUKA BbiAENEHWs;
d) oueHkn achDeKTUBHOCT BEHTUMALNN UMW APYTUX TEXHUYECKUX CPeACTB.

8.4.3 lNpepBapuTenbHble U3MEPEHUA YyCpegHEHHOM MO BpeMeHU MacCOBOMW KOHLEHTpauuu u
U3MepeHUA B Hauxyawem criyyae

8.4.3.1 MpenBapuTeNbHbIE M3MEPEHNS YCPEAHEHHOW MO BpeMEHN MacCOBOM KOHLEHTpauun MoryT npo-
BOAMTLCSA AN nosnyvyeHus npubnusutensHoi uHdopmauum o6 ypoBHe BO3AEUCTBUS, HA OCHOBaHWUW KOTOPOM
AenatoT BbIBOA O CYLLECTBOBaHUN 1 cepbe3HOCTU Npobnemsl. VX Takke MOXHO UCNONb3oBaTh ANs onpeaene-
HWsI TOrO, SIBNSAETCS N BO3AEACTBUE 3HAYUTENBHO HUXKE UMK 3HAYMTESNbHO BhIlLE NpeaensHO AoMYCTUMOro
3Ha4yeHus.
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8.4.3.2 MpegBaputenbHble U3MEPEHUs YyCpeaHEeHHOW MO BPEeMEHU MacCOBOIN KOHLIEHTpauun oBbIMHO
NPOBOASAT Ha HayanbHbIX CTaausX HabnwaeHnn ans oueHkn ahHEKTUBHOCTU Mep KoHTpons. OT6op npob
MOXeT NPOBOANTLCA BO BPeMsl XapakTepHblX pabounx onepauuin Ana nonyvyeHns yetkon uHdpopmaunm ob
ypoBHe 1 npodune Bo3AeNcTBUst, NGO ero MOXXHO NPOBOAUTL B HAaUXyALWeEM crydae.

MpwumeyaHwue— Pesynbrarsl NPeaBapuTENbHONO U3MEPEHUsT YCPEAHEHHON NO BPEMEHN MACCOBOW KOHLEHT-
pauum no3BorsiOT YETKO uaeHTUdMLMpoBaTb paboune onepauum, BO BPEMS KOTOPbIX MPOUCXOAUT MAKCUManbHOE BO3-
JefcTBUe, Takme U3MepeHusi OBbIMHO HA3bIBAKOT «M3MEPEHNSIMMU B HAMXYZLLEM CIyYaey.

8.4.4 N3amepeHuUa B6GNM3M UCTOYHUKA 3arpA3HAIOLLUX BellecTB

M3amepeHust BGNIM3M MCTOYHUKA 3arpsAsHAOLLMX BELLEeCTB NPOBOAAT ANS nonyyeHns uHopmMmaLmm oTHO-
CUTENbHO ero MecTOMNONIOKEHUS! U UHTEHCUBHOCTU. COBMECTHO ¢ Apyron uHdopmaumein oHW MoryT cno-
cobCcTBOBaTL MCKITHOYEHUIO MpeanonaraemMoro  UCTOYHUKA 3arpsisHALNX BeLecTB, Kak BHOCALIEro
CyLLeCTBEHHbI BkNag B obLyee Bo3gencTeume.

8.4.5 U3amepeHusa Ans cpaBHEHUA C NpeAenbHO AONYCTUMbIMM 3Ha4YEeHUAMU U Nepuoauyeckue
M3MepeHust

8.4.5.1 V3amepeHna aAnsa cpaBHeHUA € NpeaenbHO A0NYCTUMBIMU 3HAUEHUSIMA

8.4.5.1.1 UsmepeHusa Ans cpaBHeHUA ¢ NpeaesbHO AONYCTUMBIMA 3HAYEHUSAMU NPOBOAAT ANA Nonyye-
HWUsI TOYHOW 1 JOCTOBEPHOW MHbopMaLNK UM NPOTHO3UPOBaHUS yCPEeAHEHHOW MO BPEMEHU MacCOBOW KOH-
LeHTpauum onpegeneHHoro XMMM4ecKkoro BeLlecTsa Bo BablxaeMoM Bosayxe (cM. EH 482 [10]).

8.4.5.1.2 Mpw npoBeaeHN U3MePEHUA ANA CPaBHEHUS € NpeaesibHO A0NYCTUMBIMU 3HAYEHUAMM, yCTa-
HOBEHHBLIMW OIS KpaTKOBPEMEHHOIO BO3AEWUCTBUA, Bpema oT6opa Npob AOMKHO NO BO3MOXHOCTU MaKch-
MaribHO COOTBETCTBOBATh perfameHTUpoBaHHOMY nNepuoay, cocTasnsiiowemy 06bl4HO 15 MUH.

8.4.5.1.3 lMpu npoBeaeHNN U3MepeHWin ANA CpaBHEHNSA € NpeaesibHO A0NYCTUMBIMU 3HAYEHUAMM, yCTa-
HOBIEHHBLIMW A51S1 AONTOBPEMEHHOMO BO34encTeus, Npobbl 0TGMpatoT B TeueHune Bcen paboyeit cCMeHbl, ecnu
3TO MPaKTUYECKN OCYLLLECTBUMO, MO0 B TEHEHNE HECKONBbKUX XapaKTepHbIX pabounx onepauuii (popmyna ana
BbIUNCIIEHUSI MUHUMANbHOW NPOACIKUTENbHOCTU 0T6opa Npob npuseaeHa B 9.1.2.1).

MpwumeyaHne— Hanbonee ToUHYIO OLEHKY AONTOBPEMEHHOTO BO3AENCTBUA NONy4atoT npu ot6ope npob B Te-
YeHue Bcel paboyelt CMeHbl, OQHAKO 4acTo 3TO GbIBAET NPaKTUYECKU HEOCYLLECTBUMO (HaNpUMep, U3-3a BO3MOXHOM nepe-
rpy3kv ounetpa).

8.4.5.2 lMepuoanueckue nsmepeHus

Meprogunyeckre namepeHns BIMONHAT AN onpeaernieHns Toro, USMeHUNUCh fiv yCnoBus BO3AencTBust
nocrie NpoBeaeHUA N3MepeHnin A5 cpaBHEHUs € nNpegeribHO A0MYCTUMBIMU 3HAYEHUSIMU, UK ANs onpeaerne-
HWSA TOrO, YTO MePbl KOHTPOISA ocTaloTCA 3PP EKTUBHBIMMN.

9 O160p Npo6

9.1 NpepBapuTenbHoe paccMOTpeHUe

9.1.1 Bbl6op un ucnonb3oBaHUe Npo600TGOPHUKOB

9.1.1.1 BbibupatoT npobooTbopHukn (cM. 7.1.1), npegHasHadYeHHble 4NA yNaBnuBaHUsi BAbIXaeMOW
dpakumn yacTuy, B Bo3ayxe, kak onucaHo B UCO 7708, n3rotoBneHHble M3 MaTepuana, He B3auMoaencTBYo-
wero c HF.

Mo Bo3MOXHOCTW BbIGUpaemble NPobOOTOOPHMKA AOMKHBLI ObITb M3rOTOBMEHBI M3 TOKONPOBOASALLEro
martepuana, NockosbKy NPo6oOTOOPHNKN, N3rOTOBMEHHbIE U3 HENPOBOAALLErO MaTepunana, UMetT 3MeKTpo-
cTaTn4yecKkne CBONCTBA, KOTOPbIE MOTYT OKa3aTb BIIMSAHWE Ha NpeacTaBUTeNlbHOCTbL 0TOopa nNpob.

9.1.1.2 Ncnonb3yoT npobooTOOPHMKMA MPU CKOPOCTU MOTOKa, YCTaHOBIIEHHOW B COOTBETCTBMM C
WHCTPYyKLMsiMK narotoBuTens. NMoapobHasa nHdopmauns npusegerHa 8 CEN/TR 15230 [9].

9.1.2 MpopomkuTenbHOCTL 0TGOpPa Npo6

9.1.2.1 lMNpogonxuTenbHOCTb 0T6opa NPob BbIGMPAIOT B COOTBETCTBUMN C Lieblo M3MepeHUin (cM. 8.4),
AocTaTovHylo Ans onpeaeneHns Teepabix otopuaos u HF ¢ gonycTtuMon HeonpeaerneHHocTbio (CM. 3.5.8) npu
YPOBHE 3HaUMMOCTW, MPUHATON B 0611aCTU NPOMBILLMIEHHORN r’UreHsl. Hanprumep, BeIMUCISIOT MUHUMAMNbHYO
MPOAOIMKMTENbHOCTL 0T6OPa Npob £, MUH, HeoBxodnmyto Ans obecneyeHns oTéopa konMyecTsa TBepAbIX
dropuaos n HF, npesklatoLero HXHWIA Npegen gnanasoHa U3MepeHnii MeToga aHanunsaa, korga Mx Macco-
Bas KOHUEeHTpauus B nccriefyemMoM sosayxe cootseTctByeT 0,1 ee npeaensHo JoNYyCTUMOro 3HaYeHus, No
dopmyne
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Migwer (1)
qyv-0,1-py

tm\n =

A€ Mgyer — HWKHWIA Npeaen AnanasoHa nsmepeHuil MeToda aHanunsa, MKr;
Gy — 3aAaHHbIN pacxo/ Bo3ayXa B MpobooTOOPHNKE, M/MUH;
pLy — NPeaensHo AoNYyCTMMOe 3HaYeHe MacCoBOM KOHLEHTpaLMu, Mr/me,
MpumeyaHune—EcnM MMHUMaNBHON NPOZOIHKUTENBHOCTU OTGOpa NPo6 HegoCTaTouHO ANs oTOopa Konu-

YecTBa BeLLecTBa, HeobXoaUMOro B COOTBETCTBMM C 3a4aHHON Lenbio U3MEepPeHnI, To ycTaHaenmeatoT bonee BbICOKUIA pac-
xo4 vepes npobooToopHuk (cM. 9.3.2.1).

9.1.2.2 lMpu oXXMaaeMoMm BbICOKOM COAEPKaHNM TBEPAbIX HacTuL, B BO34yXe BbIOMpatoT NPoAoKUTENb-
HOCTb 0TOOpa NPob, NCKITIOYAOLLYI0 BO3MOXHOCTL Neperpysku npeaBaputensHoro unsTpa TBepabiMnYactu-
Lamu.

9.1.2.3 lMpu oxxmMaaemom BbICOKOM cofepxanun HF B Bo3ayxe BbIGUPaOT NPOAOIIKUTENBHOCTL 0TOOpa
NpoB6, NCKoYatoLLYHo BOSMOXKHOCTL Neperpysku punsTtpa ansa ynasnusaxust HFE [20].

9.1.3 BnusaHue TeMnepaTtypbl U AaBrieHUs

9.1.3.1 BnusHne Temnepatypbl 1 AaBMeHUS Ha U3MepeHue pacxoaa

BbIsicHAt0T N0 pykOBOACTBY NO 3KCMyaTaLum, 3aBUcuT Nin n3mepeHHoe pacxogoMepoM (cM. 7.1.5) 3Have-
HUe o6bemMHOro pacxoga oT TeMnepaTypbl 1 AaBneHus. Ecnv pasnuuve mexay TemnepaTypoi okpyxarowen
cpefpl v atmocdepHbIM AaBNEHMEM BO BpEMSI rpagy poBKY pacxogomepa 1 Bo Bpemsi oTbopa npob goctaTou-
HO GOMbLLIOE 1 MOXET NMPUBECTU K MOrPELLHOCTU M3MePeHUsl pacxoa, NpeBblllatollei +5 %, To Heobxoanumo
BBeAeHWe nonpasku. [ 3Toro M3amMepstoT 1 3anucbiBalOT TeMNepaTypy OKpy>KatoLLle cpeabl U aTMocdepHoe
AaBneHune, npu kKoTopbix Bbina NpoBepeHa rpagyupoBka pacxogomepa (cM. 7.1.5), n TemnepaTypy oKpyxato-
el cpebl M aTMocdepHoe AaBneHue B Hauyane 1 koHue otbopa npob (cm.9.4.11 9.4.2).

MpwumMeyaHn e — pumep BBEAESHNS NONPaBKM Ha TEMMNEPaTypy U AaBleHne B NokasaHue pacxoaomepa nocro-
SIHHOTO Nepenaaa AaBneHus ¢ NepeMeHHON Nnowaabio ceyueHunsi NnpueeaeH B A.1 (npunoxenue A).

9.1.3.2 lNpeacTaBneHune pesynLTaToB USMepeHnin

YcTaHaBnmBawT, Heo6XoAMMO N NpuBeaeHne MaccoBom KoHueHTpaumu HF ntBepabix otopnaos B BO3-
[yXe K CTaHAapTHEIM ycrioBusimM (cM. [2]). Ecnu Takaa Heo6xo0AUMOCTL CyLLIECTBYET, TO U3MEPSIOT U 3anucbiBa-
toT aTMOcchepHoe AaBneHne 1 TeMnepaTypy oKpyxarolLei cpefbl B Ha4asne 1 no okoH4aHuu otéopa npob (cMm.
9.4.119.4.2) n BBOAAT Heobx0A4UMYIO MOMPaBKY, BbIMUCNEHHYO No dbopmynam (A.2) nunu (A.3).

MpwuMeyaHun e — MaccoByio KOHUEHTpaumio Teepabix propuaoce u HF B Bozayxe 06bi4HO onpeaensioT Npu pe-
anbHbIX YCNOBWSX OKpYyXXaloLel cpeabl (TeMnepaType u aasnexHun) B paboyen 3oHe.

9.1.4 OGpalueHue c punbTpamu ana oréopa npo6

Onsa cHYUXKeHWA pucka NoBpeXAeHUA UMK 3arpasHeHns ¢ npeasaputensHeiMn unbTpamn (cm. 7.1.2.1),
unbTpamu ans ot6opanpod HF (cMm. 7.1.2.2) unpoknagkamu (CM. 7.1.3) paboTaroT TOMbKO C MOMOLLbIO NUHLEe-
Ta (cM. 7.1.6.3) B Y4CTOM NoMeLLeHU C MUHUManbHBIM cogepxkaHnem HF n TBepabix hTopnaos B BO3AYXeE.

9.2 MoaroToBKa k 0oTGOpY Npo6

9.2.1 Ouuctka npo60oT60pPHUKOB

Mepea ncnonb3oBaHneM Bce NPo600TOOPHUKK (CM. 7.1.1) OUMLLaIOT, KPOME OAHOPA30BLIX KapTpUAXKen
Aans ot6opa npo6. PazbupatoT npo6ooTOOpHUKN, BEIAEPKUBAKOT B PACTBOPE MOIOLLIEro CPEACTBa, TiaTernbHO
MPOMbIBaIOT BOAONW, BEITUPAIOT BNUTHIBAOLLEN TKAHbIO U AaloT OKOHYaTEeNbHO BLICOXHYTL Nepea cbopkoii. B
KayecTBe anbTepHaTMBbI UCMONb3YIOT NaboPaTOPHYHO MOKOLLYIO MaLLIHY.

9.2.2 YcTtaHoBKa (hunbTpoB B Npo600TEOPHUKIN

B uncTbiii npobooTbopHUK (cM. 9.2.1) BCTaBnsAlOT cHavana dpunbTp Ana ynasnusaHna HF (cm. 7.1.2.2),
3aTem KonbLEeBYyo Npoknaaky (cMm. 7.1.3) n ganee npeasaputenbHbii puneTp (cM. 7.1.2.1). Mocne dunetpa
ansynasnusarus HF ans ero doukcau v MoxeT B6bITb Takke pacnonoxeHa npoknagka. YoexaaroTca s TOM, 4To
nopAaoK pacrnonoxeHns unbTpos obecneyMBaeT NPOXoXaeHe oTbupaemoro Bo3ayxa cHavana vyepesnpea-
BapuUTenbHbIA buUnbTp, a 3atemyepes dunbTp Ans ynasnusaHus HF (cM. pucyHok 1). MapkupytoT kaxabii npo-
600TOOPHNK YHUKaMNbHBIM CNocoboM, 4TOBbI ero MOXHO BbIno AeHTUULMPOBATbL, U FePMETUYHO 3aKPbIBAIOT
3aLUMTHOW KPBILLKORN 1K 3arnyLuKon ANs NpeAoTBpalleHns 3arpsasHeHns.

9.2.3 YcraHoBKa 06beMHoro pacxopga

YcTaHoBKy 06beMHOro pacxoaa ocyLecTBASI0T B YACTOM NOMELLEHUN C MUHUMATTbHBIM cogepKaHuem
TBepAbIX pTopnaos n HF.
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4

1 — npenBapuTenbHbIA PUNLTP; 2 — Konblesas npoknaaka; 3 — duneTp Ans ynasnueanna HF;
4 — HanpaBsneHue NoToka Bo3ayxa vYepes npo6ooT6opHUK

PucyHok 1 — Cxema pacnonoxeHunsi purbTpoB

CoeanHsIoT kKaxabli NpoBOOTGOPHUK C yCTaHOBMEHHBLIM hrnbTpoM (cM. 9.2.2) c nobyauTenem pacxoaa
(cM. 7.1.4), ncnonbays rubkuii WwnaHr (cM. 7.1.6.1), n yéexaatoTces B oTCyTCTBUN yTeuek. C kaxaoro npobooT-
GOpPHMKA CHUMALOT 3aLLUMTHYH KPBILLKY WU BbIHUMAIOT Npobky, BKMovaloT nobyautens pacxoia, NoacoeAnHs-
toT pacxogomep (cM. 7.1.5) k BxogHoMy(bIM) oTBepCTMIO(sIM) Npo6ooTBOpHMKa U yCcTaHaBnMBaoT Tpebyemblil
06beMHEIN pacxoa (cM. 9.1.1.2). BelkntoyatoT nobyauTens pacxoa v 3akpbisatoT Npo6ooTOOPHUK KPBILLIKOR
nnu npobkon onsa npegoTepalleHns nonagaHus 3arpssHALLMX BEWECTB Npu TpaHCnopTUpPOBaHUN K MecTy
oT60opa npob.

Mpur HeoBxo0AMMOCTHY Nepeq yCTaHOBKON 06 beMHOro pacxoda AaloT HACoCy BbINTU Ha paboyunin peXxum.

9.2.4 XonocTble Npo6bl AN YyCNoBUIA NPUMeHEHUA

Mpn oT6ope xonocTol NPobbl AN YCNIOBUA NPUMEHEHNSA UCTIOMNb3YIOT OAUH YUCTBIA NPOBOOTOOPHMK C
YCTaHOBMNEHHbIM (PUBTPOM 13 KaxkAOW NOArOTOBIIEHHON cepum, COCTOALeR U3 AecATU Npo6ooTEOPHNKOB.
O6Lwee YNCNO XONOCTbIX NPO6 A4NA YCNoBUiA NPUMeHeHUs OMTKHO BbITb He MeHee Tpex. Ha mecTe oTbopa, npu
TPaHCNopPTUPOBAHUM U XPaHEHWUN € 3TUMMK NPobooTOopHMKaMu 0bpalLaleTCa Tak ke, Kak ¢ npobooTbopHUKaMm
ans ot6opa npo6, 3a ucknoyeHnem camoro npotiecca otbopa npob (Yepes punbTp He NPoKauMBaloT BO3AYX).

9.3 MecTo oTGOpa npo6

9.3.1 UHauBUAyanbHbIN oTGOp NPo6

9.3.1.1 PasmeLlaoT npobooTOOPHUK B 30HE AbIxaHuA paboTHUKa Tak 61I13KO Kero pTy U HOCY, HAacKONbKO
3TO MPaKTUYECKV OCYLLIECTBUMO, HanpUmep NPUKPEnIsitoT K BOPOTHUKY. MNMobyautens pacxoaa 3akpennaoT Ha
opexae paboTHUKa Takum 0b6pa3oM, UTobbl OH He MeLlarn ero NPOU3BOACTBEHHON AeATENbHOCTN, Hanpumep ¢
MOMOLLbIO MOSICHUYHOTO PEMHS (CM. 7.1.6.2) unu nomMelLLaioT ero B kKapMaH.

9.3.1.2 BbisicHsIOT, BNUsieT Nn xapaktep paboyero npouecca Ha pasnuuve mexay akTuieckum Bo3-
AeiictBuem TBepabIxX hTopuaos U HF Ha paboTHUKa, kOTOpoe onpeaenstoT Npu nomoLLm npo6ooT6opHUKa, Npu-
KpenneHHOro K BOPOTHUKY, N UX cogepxXaHuem B Bosgyxe. MNpu Heo6xoanMMOCTU NpUHUMaIOT cneunanbHble
Mepbl, YTOObI MPUKPENUTL NPOBOOTEOPHUK MakcMMarbHO GIIM3KO K HOCy U pTy paboTHUKa.

9.3.2 CtauuoHapHbIn oTOOp Npo6

9.3.2.1 Ecnu cTauuoHapHbiii oT6op Npo6 NpoBoAaT ANS OLUEHKU Bo3AecTBUA Ha paboTHWUKa B cnyvae,
Koraa uHauBMAayanbHbI 0T6op Npo6 HEBO3MOXEH, TO NPO6oOTOOPHUK pa3MelLaloT B HeNocpeaAcTBEHHOW 61u-
30CTW OT paboTHUKa Ha BbICOTE ero AbixaHusl. Ecnu ecTb coMHeHUs1, To MecTo oTbopa npob BbiGupatoT B TOYKe,
rae puck Bo3aencTeus HanbonbLUIKIA.

9.3.2.2 Ecnu cTaunoHapHbIin oT6op Npob npoBoaAaT Ans oLeHKUM (GOHOBOro coaepXaHna Teepabix pTo-
puaos u HF B paBoueii 30He, To BLIBUpalOT MecTo oT6opa Npob, 4OCTaTOUHO yAaneHHoe oT pabounx npoLiec-
coB, 4T06bI TBepAble hTopuabl  HF 0T NCTOYHUKOB BbIAENEHUA HE OKasbiBanu HenocpeacTBEHHOro BAUSAHUA
Ha pe3ynbTaTbl U3MEPEHUNA.

9.4 OT60p NPO6

9.4.1 Ecnu Bce NoAroToBMNeHo k oT6opy Npob, To ¢ Npo6ooT6OpHUKA CHUMAIOT 3aLUUTHYIO KPBILLKY U
BbIHUMAIOT NPOOKY U BKMOYAIOT NobyanUTeNb pacxoaa. PeructpupyoT 3Ha4eHUs1 BpeMeHU U 06beMHOro pacxo-
Aa B Havane otbopa npo6. Ecnu nobyautens pacxoda ocHaleH UHTerpasnbHbIM TalMepom, To NPoBepAIoT
ycTaHoBKy Hyns. Mpu HeoBxoaumocTu (cM. 9.1.3) U3MepsitloT TeMnepaTypy oKpyxartoLen cpeabl n atmocdep-
Hoe pgaBneHue B Havane otéopa Npob npu noMolum TepMomeTpa (cM. 7.1.6.4) u bapomeTpa (cM. 7.1.6.5) n
3anuCLIBaloT NOMYyYEHHbIE 3HAYEHUS.

M p v meyaHnune— EcnuTeMmnepaTypa v AaBrieHue B MecTe oT6opa npob oTnnyaloTest oT Temneparypbl 1 gasne-
HWA NPW ycTaHoBKe 06beMHOro pacxoga (cM. 9.2.3), To 06bEMHLIN pacxoa MOXKET U3MEHNTLCA U noTpebyeTcsa nepeycra-
HOBKa pacxopa nepeg Ha4anom otbopa npob.
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9.4.2 Mo okoHYaHUKN oT6opa Npob (cM. 9.1.2) perncTpupytoT BpeMs U BIMUCAAIOT NPOAOIIKUTENbHOCTD
oT6opa npo6. MNpoBepsoT NokazaHUs UHAUKATOpa HEUCNPaBHOCTEN UMK UHTErpanbHoOro TanMepa npn ero
HanM41K 1, ecrniv oueBraHo, YTo NobyauTens pacxoga He paboTan 4omKHLIM 06pa3oM B TeHeHKe BCero nepuo-
AaoT6opa npo6, npoby 6pakyroT. UamepsitoT 06beMHBI pacxos No okoHYaHum oT6opa Npo6 npu NoMoLwum pac-
xogomepa (cM. 7.1.5) 1 3anucbiBaloT nonyvyeHHoe 3HaveHue. Mpu HeobxogumocTn (cM. 9.1.3) namepsoT
TeMnepaTypy oKpyxatoLei cpeabl  aTMocchepHoe AaBreHure No okoH4YaHuM oT6opa npo6 npu nomoLum Tepmo-
meTpa (cM. 7.1.6.4) n 6apomeTpa (cM. 7.1.6.5) U 3anUcbIBalOT NOMyYeHHbIE 3HAYEHNA.

9.4.3 PeructpupytoT Bce HeobxoaumMblie aaHHble o npobe u npouecce ot6opa npob (cm. pasgen 13).
BbluncnsitoT cpeHuii o6beMHbIN pacxoA NyTem ycpeaHeHUs 3HaueHni 06beMHoro pacxofa B Havane n KoHue
oT6opa npob u npu HeobxogumocTu (cM. 9.1.3) BEIMUCNAIOT CpeaHue 3HaYeHUs1 TeMnepaTypbl OKpyXaowewn
cpeabl U atMocepHoro gasnexHus. BolumcnsaioT obbem oTobpaHHOro Bosgyxa B nuTpax npn temnepartype
oKpyXatoLlei cpeaibl M aTMocepHOM AaBNEHUN YMHOXKEHUEM CpeAHero 3HauyeHns pacxoaa, B NUTpax B MUHY-
TY, Ha NPOAOITKUTENLHOCTE 0TGOPa NPO6 B MUHYTaX.

9.5 TpaHcnopTupoBaHue Npod

9.5.1 Mpo600T60PHUKU C BHYTPEHHUM KacceTHbIM (PMNLTPOM

Mpw ucnonb3osaHUK NPOGOOTOEOPHUKOB C BHYTPEHHUM KacCeTHbLIM (bUNbLTPOM U3 Kaxaoro npobooTbop-
HUKa BBIHUMALOT KacceTHbIN (OUNbTP U 3aKPbIBAIOT €0 KPbILIKON X 3a)KUMOM A1 TpaHCNOPTUPOBaHUSI.

9.5.2 MNpo6ooT6opHUKU OAHOPa3OBbIe KacCeTHOro TUNa

Ecnunpo6bl 6b1nin 0To6paHbl B 04HOpa3oBble Npo600TOOPHUKN KACCETHOTO TUNAa, TO UX TPaHCMOPTUPYIOT
B nabopartopuio B 3TUX NpobooT6opHUKaXx.

9.5.3 TpaHcnopTupoBaHue npo6 B nabopatopuio

9.5.3.1 Mpobkl (cM. 9.5.1119.5.2) ana npeaoTepalLeHNs X NOBpeXAeHUsi TpaHCNOPTUPYIOT B naboparo-
PUIO B MapKMPOBaHHOM KOHTelHepe, npegHasHaueHHOM Ansl nepeBo3ku nNpob.

9.5.3.2 MapaHTUpYIOT, 4TO COMNPOBOAMTENBbHAA AOKYyMeHTauuMa K npobam npurogHa Ans ycraHoBeHUs!
Lienoykm onepauuii no obecneveHmnto coxpaHHocTn Npob (Hanpumep, cm. ASTM D 4840 [8]).

10 AHanus

NPEAYNPEXOEHUE — MNpu npoBegeHuM aHanusa UCNoNb3ylOT Noaxoasiwue cpeacTsa UHAN-
BMAyanbHOM 3aliuTbl (B TOM Yucne noaxoasiyue nepyaTku, 3alUTHY IO MacKy UM O4KN).

10.1 MpuroToBneHue aHaNnU3MpyeMbIX U rpaayupoBOYHbLIX pacTBOpPOB

10.1.1 BbiGop pacTBOpa AN 3KCTpaKLuu

OnpegensioT, YTO UCMOMb30BaTh B kayecTBe pacTBopuUTens: Bogy (cM. 6.1) unu antoeHT (cm. 6.4.10 unn
6.4.12 B 3aBUCUMOCTW OT METOAMKN aHanmnaa u Trna ncnonb3yemMon pasgenuternbHOU KOMOHKN) A5 NPUroTos-
NeHust aHanun3npyeMbIX pacTBOPOB A1 onpeaeneHuns Teepabix ptopuaos 1 HF.

10.1.2 MpuroToBneHue aHanNM3NpyeMbiX pacTBOpPOB Npo6

10.1.2.1 OTKpbIBalOT KacceTHble huUnbTpbl NN NpobooTbopHUKKM (cM. 9.5) n nepeHocaT oba hunbTpa B
oTAenbHble MapKUpoBaHHbIE COCYAbl C 3aBUHYNBAIOLLMMUCS KpbiLKamuy (CM. 7.2.3.2) unn nabopaTtopHsble cTa-
KaHbl (CM. 7.2.3.3), UICNonb3yst YACTbIA MMHLEeT (cM. 7.1.6.3), cneas 3a Tem, 4tobbl cTopoHa chunsTpa c oTobpaH-
Hol npoboli TBepabIX hTopraoB bbina obpalleHa BBepX. AHaNorMyHbIM 0bpazomM obpallaroTcsl ¢ XONnoCThbIMU
duneTpamu (cm. 9.2.4).

10.1.2.2 MuneTkoin gobasnsoT 5,0 Mn BoAbl (CM. 6.1) B KaXkAblil cOCYA C 3aBUHUYNBAIOLLIEACS KPbILLKOX
(cMm. 7.2.3.2) nnn nabopatopHblii cTakaH (cm. 7.2.3.3).

10.1.2.3 OcTopoXHO BpalllatoT cTakaHbl A4Sl NepeMeLInBaHnNs UX COAEPKUMOTO, cnefist 3a TeM, YToObI
UNbTPEI OCTaBaNMCh MNOMTHOCTLIO MOrPY>KEHHBIMU B XuUakocTb. ObpabaTtbiBaloT cTakaHbl B yNbTPa3BYKOBOM
BaHHe (CM. 7.2.5) B TedeHue 15 MWH, a 3aTeM OCTaBnSAoT NOrpy>keHHbIMU Ha 1 Yac Npyu KOMHATHOW TeMnepary-
pe, nepuroguyeckn spatyas u sctpsixusast. (MpuxenaHum punbTp Ang ynasnusaHus HF MoxHo He obpabaTbl-
BaTb Y/IbTPa3BYKOM.)

10.1.2.4 dunbTpytoT Kaxablh pactBop nNpobbl Yyepes cdunbtp us MTPI (cm. 7.2.3.6), Hanpumep, C
NCNoNb3oBaHMeM 04HOPA30BOro Wwnpuua (cM. 7.2.3.7), noMeLas Kaxxablil ounbTpaTt B OTAENbHYI0 MapKUpo-
BaHHY0 BUany Ansi asTomatudeckoro npobootbopHuka xpomatorpadpa (cm. 7.2.3.8).

10.1.3 lMpuroToBneHue rpaayupoBOUYHbLIX pacCTBOPOB

MpUroToBAAIOT KAK MUHUMYM NATH FPaAYNPOBOYHbLIX PACTBOPOB CO 3HAYEHUAMU MaCCOBOW KOHLIEHTpa-
LMK pTOpUa-UOHOB, pacrnpedeneHHbIMA B agnanasoHe ot 0,8 o 8 Mr-ii-1. AkKypaTHO NUNEeTKoN NepeHOCAT CooT-
BeTCTBYIOWMA 0O6bem pabodvero craHgapTHOro pactesopa ¢ropua-uoHoB (cM. 6.5.2) B oTaenbHble
MapKUpOoBaHHbIe MePHbIe KoNGbl ¢ 0aHOM MeTKol (CM. 7.2.3.1) unu B rpagyvMpoBaHHbie NPoBUpKn ANs LeHTpU-
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cyrn(cm.7.2.3.4), LoBOASAT 4O METKU BOAOM (CM. 6.1), 3aKpbIBatoT NpobKoii U TLaTenbHO nepemMelumsatot. Cee-
Xue rpagyvpoBOYHbIE PACTBOPLI FOTOBAT €XXeAHEBHO.

10.2 XpomaTorpacpuueckum aHanums

10.2.1 Hactpoiika npubopa

10.2.1.1 HacTpauBaloT MOHHBLIA XpoMaTorpad B COOTBETCTBUM C UHCTPYKLMAMU U3FOTOBUTENS.

10.2.1.2 YcTaHaBnNMBaloT COOTBETCTBYOLWMIA 06 bEM NeTnM AN BBoAa NPoodbl.

10.2.1.3 HacTpauBaloT A4eTeKTop ANA n3MepeHNs B COOTBETCTBYIOLLIEM AManasoHe.

10.2.1.4 MopbupatoT pacxod anoeHTa (cm. 6.3, 6.4.10 1 6.4.12), noaxoaawmnA AN NCrosib3yeMon
KOMOHKM.

10.2.1.5 TMogbuvpatoT COOTBETCTBYIOLNIA pacxo pereHepupyroLLero pacteopa.

10.2.2 MNMpoBeaeHne aHanu3a

10.2.2.1 BoasT rpagynpoBoYHble pacteopbl (CM. 10.1.3) B MOHHBIN XpomaTorpad B nopsiake ysenuye-
HWsI UX MACCOBOI KOHLLEHTPaLMM M onpeaensoT NoLaam nMKoB no hTopna-moHam Ans Kaxaoro rpagynposoy-
HOro pacTBopa, 3aperncTpupoBaHHbIe C NOMOLLLIO AETEKTOPA MO 3/1eKTPONPOBOAHOCTU.

10.2.2.2 Vcnonb3ytoT nporpaMMHoe obecnedeHne xpomartorpadpa Ana nonyvyeHns rpagynpoBoYHON
pyHKUMU, UCMONb3YSA NUHENHYo perpeccuto. MoBTOpAT rpagyupoBKy, ecrin koadduLmneHT geTepMmnHasmm
r2<0,999.

MpnmevaHne—Ecnu I <0,999, TO BO3MOXHO, UTO yAarneHue o4HOW OLMBOHYHON rpagyMpoOBOYHON TOHKM U NO-
BTOpHasi obpaboTka AaHHbIX oGecnedar nony4eHne NpuemMneMon rpagynpoBOYHON yHKLMN.

10.2.2.3 BBOAAT XONOCTbIe pacTBOPbLI M aHannaupyemble pactsopbl Npob (cm. 10.1.2) B MOHHBIN Xpoma-
Torpacd 1 permcTpupytoT ¢ TOMOLLbIO AeTEKTOPa Mo 3N1eKTPONPOBOAHOCTU XPOMaTOrpaMmMbl KaXaoro pacteopa.
Onsa onpeaeneHns MaccoBOW KOHLIEHTpaLMK (hTopua-MOHOB, B MUNMIpaMMax Ha fMTp, UCMONb3YoT coxpa-
HeHHYto B naMaTh npubopa rpagynpoBoYHyo dyHKLMo (cM. 10.2.2.2).

10.2.2.4 AHanusupyloT rpagynpoBOYHbIA XONOCTON pacTBOp U rpagynpoOBOYHBIA PacTBOP C MacCOBOM
KOHLieHTpaLunei, COOTBETCTBYIOLLEN CpedHen YacTu AManasoHa U3MepeHuin, nocre NepBnMYHON rpagynpoBKA n
nocrne aHanusa Kaxablx OEeCSATU aHannM3MpyeMblX pacTBOPOB. Ecnu namepeHHoe 3HauyeHUne MacCOBOW KOH-
LeHTpauum pTopra-MoHOB B NPUMEHSIEMOM rpagypoBOYHOM XOMOCTOM pacTBOpe HaxoAUTCS Bhille Npeaena
obHapyxeHusa MeToda, onpegeneHHoro B cootseTcTBUM ¢ 10.3.2, v ecnu uamepeHHasi MaccoBasi KOHUEeHTpa-
Lms hTOopUa-UOHOB NPU TEKYLLEN NPOBEpPKE rPaaynpoBKU U3MeHunack bonee, YeM Ha = 5 %, TO BEINOAHAOT
0QHO 13 criedyoLLMX KOPPEKTUPYIOWMX AeAcTBUA. JTnGo ¢ nomoLlbo NporpaMMHoro obecneveHusa npnbopa
KOPPEKTMPYIOT U3MEHEHWe YyBCTBUTENbHOCTU (MCNONb3YA CPecTBa KOPPEKTUPOBKM YrNoBoro koadduumeH-
Ta), NBo BpeMeHHO npekpaLlarT aHanus u NPoBoAAT NOBTOPHYHO rpaayupoBky. B niobom cnyyae, noBTOpHO
NpOBOAAT aHanM3 pacTBOPOB, KOTOPbIE OblNN NPoaHaNU3UPOBaHbI B TO BpeMS, Koraa UMeo MecTo U3MeHeHue
YYBCTBUTENLHOCTU, UMM, €Cnn 3TO HEeBO3MOXHO, MPOBOAAT MOBTOPHY0 06paboTKy AaHHBIX ANS ydyeTa
N3MEeHEeHWNs YYBCTBUTENbHOCTMU.

10.2.2.5 AHanuaunpyroT pacTBOPbI XONOCTLIX PeaKkTUBOB 1 pacTBOPbI 1abopaTopHBIX XONOCTBIX NPO6, Kak
ykasaHo B 10.4.1, n pacTBopbl AN1s KOHTponA kadecTBa no 10.4.2.1. Pe3ynbTaTthl aHanusa UCnonb3ayoT Ana
KOHTPONA XapakTepucTuk metoaa B cootseTcTsumnu c 10.4.2.2.

10.2.2.6 EcnuobHapyXeHo, 4To MaccoBas koHUEeHTpauus hTopua-MoHOB NpeBLILaeT BepXHUA Npeaen
NUHEWHOrOo y4YacTka rpagyMpoBOYHON hyHKUMK, TO pa3baBnsoT aHanMsnpyemble pacTBopbl Takum o6pasom,
4yTOo6bI pesynbTaThl NoNagany B 06nactb MMHEAHOCTU rPaaynpoBOYHON hyHKUMK, U NOBTOPAOT aHanu3. Mpwn
pa36asneHnn pacTBopoB A06aBnsoT Heo6xoaNMbIN 06LEM pacTBOpa AN IKCTpaKLUmK, YToG bl pa3baBneHHble
aHanuaupyemble pacTBOpbI U FPpadynpoBOYHbIE pacTBOPLI COBMaAanu no MmaTpuue, U 3anucbiBatoT koadduum-
eHT pasbasnenus, f . .

Mpu paboTte ¢ npobamu, B KOTOPLIX OXWAAETCA OYEHb BbICOKOE coaepXaHue (TOpUA-UOHOB, MOXET
noTpebosaTtbcs pazbasneHve aHanNnM3MpyeMbIX pacTBOPOB Nepen NpoBeAeHUEM NEPBOTo aHanMsa.

10.3 OueHka npepenoB 06GHapYXeHUs U KONU4YeCTBEHHOrO onpeaeneHust

10.3.1 OueHKa MHCTPYMeHTanbHbIX NpeaenoB o6HapyxeHus

10.3.1.1 OueHunBaloT MHCTPYMEHTasbHLIE Npeaensbl obHapyXXeHus! B yCMOBUSIX NMPOBEAEHUS aHanusa B
cooTBeTCcTBMM C Npoueaypoi no 10.3.1.2 1 10.3.1.3 1 noBTOPSAIOT 3TU AEACTBUSA NMPU JNOOLIX 3HAYUNTENbHBIX
N3MEHEHUSIX 3TUX YCNOBUNA.

Mpurmeyanune—UHCTpymeHTanNbHLIN Npeaen obHapYXeHUs1 UCNONb3YIOT AN UASHTUMUKALUN U3MEHEHUI
€ro XxapakTepucTuK, HO OH He ABNSETCs nNpeaenom obHapyxenns meroga (cm. [23]). UHcTpymeHTanbHbIl npeaen obHapy-
JKEeHUS1 Yalle BCEro HUxe, Yem npeaen obHapyXeHns MeToaa, NOCKONbKY B HEM YUMTBIBAIOT TONBKO M3MEHUYMBOCTE OTAENb-
HbIX MoKa3aHuii Npubopa; Npu N3MEPEHNSIX, BLINMOMHEHHbIX ANS OAHOIO PaCcTBOPA, HE YUMTHIBAIOT BKNaAbl B UBMEHYMBOCTD,
06ycroBneHHbIe MaTpuuen unu Npobon.
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10.3.1.2 TMpuroToBNAOT aHanNM3npyemblii pactTBop ¢ cogepxaHnem hTopua-moHoB, 6n3kuM K oxunaae-
MOMY MHCTPYMeHTanbHoMy npegeny obHapyxenus, pa3dbasnas pabouunin cTaHgapTHBIN pacTeop (cM. 6.5.2) B
COOTBETCTBUN € TpebyeMbIM ko3t puLneHTOM pasGaBneHus.

10.3.1.3 lNMpoBoasT He MeHee AeCATN M3MEPEHNA aHaNU3NPYEMOTo PacTBOPa 1 BbIYUCTISIOT UHCTPYMEH-
TanbHbIA Npegen obHapyXeHWs, paBHbIA YTPOEHHOMY CTaHAapPTHOMY OTKIOHEHMWIO CPeaHero 3HaYeHUs KoH-
LeHTpauu1 aHanuTa B npobe.

10.3.2 OueHka npegenoB oGHapykeHUs1 U KONMUYECTBEHHOrO onpeaeneHnsa MeToaa

10.3.2.1 OueHuBatoT Npegen obHapyxeHUss MeTofa 1 npeaen KonMyuecTBEHHOro onpeaeneHuns B ycro-
BUAX NpOBeAEeHUs aHannsa B COOTBETCTBUM C NpoLeaypoi, yctaHosneHHon 8 10.3.2.2 1 10.3.2.3 (ocHoBaHHON
Ha nogxoge, onvcaHHoMm B [24]), U NOBTOPSAIOT AEACTBUSA NPU 3HAYNTENBHOM U3MEHEHWW YCIIOBUIA NPOBEeAEHMS
aHanuaa.

10.3.2.2 MMpuroToBNAIOT HE MeHee AecATW MpeaBapUTenbHBIX (unbTpoB (cM. 7.1.2.1) nHe MeHee aecsTu
unbTpos ans ynaesnueaxus HF (cm. 7.1.2.2) co cBazaHHbIM (hTOpOM B KonnyecTse, 61IM3KOM K OXXngaeMomy
npeaeny obHapyxeHWs MeToda, Hanpumep 1 MKr, NyTem HaHeceHUs Ha kaxxablil punsTp 0,1 Mn pacteopa, Npu-
rOTOBIEHHOro NyTem pasbasneHuns paboyero cTaHgapTHOro pacteopa (CM. 6.5.2) ¢ CoOTBETCTBYOLMM KO3dh-
duumeHToM pasbasneHns. [puroToBnsOT aHanM3upyemble pacTBOpbl B COOTBETCTBUM C METOAUKOW
pasbasneHns npob, UCronb3yemMoit AN NPUroTOBNEHNS aHaNM3MPyeMbIX pacTBOpPoB Npob (cM. 10.1.2)

10.3.2.3 lMpoBodAT M3MepeHUsl Ha MOHHOM XpomaTorpade aHanManpyemblX pacTBOPOB, MNOSTyHEHHbIX
ANs kaxgoro unbTpa ¢ BBeAeHHbIM aHanutom (cM. 10.3.2.2), 1 BelMMUCHAOT Npeaen obHapyxeHus MeToaa,
paBHbIA YTPOEHHOMY CTaHAaPTHOMY OTKIOHEHMWIO CpedHero 3HauYeHWs KOoHUeHTpauMu aHanuta B npobe, u
npeden KonMYecTBEHHOro ornpedenieHns, paBHbIA AeCATUKPaTHOMY CTaHAAPTHOMY OTKIIOHEHWUO cpeaHero
3HayeHWsi KOHLeHTpauMW aHanuTa B npobe, Ana dunbTpa Kaxaoro Tuna. PesynbTathl, ofyYeHHble 4N npes-
BapuTenbHOro punbTpa, aTo Npeaen obHapyxeHUa meToaa 1 Npeden KONMYEeCTBEHHOTO onpeaeneHrs TBep-
Ablx bTopnaos, a ans dunstpa ans ynaenuBaHus HF — npegen obHapykeHuss metoga w npegen
Konu4yecTseHHoro onpeaeneHusa HF.

MpwumeyaHu e— B KadecTBe ansrepHaTUBLI MOXET GbiTh MCNONb30BaHa Npoueaypa oueHkn npeaena obHapy-
XEHWsi MeToda, 3aKnioHaloLasncs B aHanuae Npoo, NoNyYeHHbIX Ha OCHOBE (hUNBTPOB C BBEAEHHLIM aHANUTOM, C COaepXa-
HMeM aHanuTa, Haxogawmmes B obnacTy npegnonaraemoro 3Ha4deHus npegena obHapyxeHns (cm. [23]).

10.4 KoHTponb kayecTBa

10.4.1 XonocTble nabopaTopHbie NPo6bI

BbINoNHAOT B OTHOLLIEHUM XOMOCTHIX PeakTUBOB (BoAa U peakTuBbl) U NabopaTopHBLIX XONOCTLIX NPo6
(dbvnbTpoB 6e3 BBeAEHHOrO aHanMTa) Bce npoLeaypbl NOAroToBKU U aHanusa npo6 ans Toro, 4tobbl onpeae-
NWTb, He MPOVUCXOANT N 3arpssHeHne Npob npu nposeaeHun paboT B nabopatopuu. MpuroToBnAI0T aHanusu-
PYIOT XONOCTLIE PeaKTUBbI KaK MUHUMYM MO OAHOMY Ha kaxkable 20 npob unv ogHoMy AN napTum UnbLTPOB U
peaKkTUBOB.

10.4.2 Mpo6bI c BBeAeHHbIM aHanuToM 1 Ay6nupylowme npoShbl ¢ BBeAeHHbIM aHANUTOM

10.4.2.1 [Ans oueHKM TOYHOCTU MeToa sl cepumr Npob, BbIpaXkeHHOW Yepes OTHOLEeHUE U3BNIeHEHHOro
KONU4ecTBa K UCTUHHOMY KONMYEeCTBY BBEAEHHOTO aHanuTa, B NpoLeHTax, BbIMOHAOT Bce npoLeaypbl Noaro-
TOBKMW W aHanu3sa B OTHOLLEHUN Npo6 ¢ BBeAeHHbLIM aHanMToM v ay6nupyowmx npo6 ¢ BBeAeHHbLIM aHaNUTOM.
Mpo6bl ¢ BBeAEHHLIM aHANUMTOM 1 Ay6nupytoLme npobbl ¢ BBEAEHHBIM aHanm1ToM COCTOST U3 (bUNbTPOB, Ha
koTopble 6bin go6aBneH cBA3aHHbIN (hTOPUA B U3BECTHBIX KONMMYECTBaX. (3TO MOXET ObITb BLIMOMHEHO NYyTEM
BBeAeHUs paboumx cTaHAapTHBIX PaCTBOPOB U3BECTHOro 06bema B KonnyecTsax, COOTBETCTBYIOLLMX JIMHER-
HOMY AMHaMuU4eckoMy AuanasoHy npubopa. UcxoagHble cTaHAapTHbIE pacTBOPLI, UCNOMb3yeMble sl Npuro-
ToBMeHUA paboyero cTaHgapTHOrO pacTBopa, codepxaiero pTopua-uoHbl, U rPagyvupoBOYHbIE PACTBOPDI
[0KHBI 6bITh MONYyYeHbl OT pasHbIX U3roToBUTENEN. ) MpUroTOBMAIOT U aHaNU3UPYIOT PacTBOPbI Ans KOHTPONS
KavecTsa Kak MUHUMYM MO OAHOMY AJ1s1 IAPTUM (hUNbTPOB U PeakTUBOB UITN KaK MUHUMYM M0 O4HOMY Ha KaxKable
20 npob.

10.4.2.2 KOHTpONUPYIOT BLINOMHEHWE MeToAa MyTeM NOCTPOEHUSI KOHTPOMbHLIX KApPT A1t U3BEYEHUIA, B
npoLeHTax, U Anst OTHOCUTENbHbLIX pa3HoCTel Mexay npobamu ¢ BBeAeHHbIMU aHanMTamm 1 npobamu ¢ yaso-
€HHbIM KOJTMYECTBOM BBEAEHHOr0 aHanuTa, B npoLeHTax. Ecnv peaynbTaTel KOHTPOMA Ka4ecTBa yKkasbiBaloT Ha
TO, YTO XapaKTepUCTUKN MeToAa BbIXOANAT 3a KOHTPOSIbHbIE NpeAesbl, To UccriedytoT BO3MOXKHbIE NMPUYUHBI 3TO-
ro, BbIMOJIHAIOT COOTBETCTBYHOLME KOPPEKTUPYIOLLMEe AEUCTBUS U, MPU HEOBX0ANMOCTI, NOBTOPAIOT aHanums.
O6Luee pykoBOACTBO NO NPUMEHEHNIO KOHTPONbHBLIX KapT cM. ASTM E 882 [6].
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10.4.3 ATTecTOBaHHble CTaHAAPTHbIE 0Opasubl

Mpy HaNU4YMKU COOTBETCTBYIOLLMX aTTECTOBaHHBLIX CTaHAapTHLIX 06pa3Los!) chTopuaos cnegyeT ux npoa-
HanuMaupoBaTb Nepen NPoBeAeHUEM PYTUHHBIX U3MEPeHUd Ans NoATBEPXKAEHUS TOro, YTO aHanuTu4eckoe
U3BneYeHue, BblpaXkeHHoe B MpoLieHTaxX Mo OTHOLLEHUIO K cepTUULIMPOBAHHOMY 3HAYEHUIO, YAOBNETBOPU-
TenbHo.

10.4.4 BHellHAA OLEeHKa KauecTBa

Ecnu nabopatopusi NpoBoAUT aHanus Bo3ayxa Ha cogepkaHue hTopuaos perynsipHo, To pekomeHayeT-
¢, 4To6bl OHW MPUHMMANKM yYacTue B COOTBETCTBYIOLLMX NPOrpaMMax BHELLHEeN OLLeHKM KayecTBa Uv NpoBep-
Kax ksanudukauuu, ecnu Takue nporpamMmmbl CyLLeCTBYIOT, M nabopaTopum UMET BO3MOXHOCTb
NpUCcoeaUHNTLCA K HUM.

MpwnmeuyaHne— MNoapobHyio nHdoOpMaLMIo O CyLLECTBYIOIUX MPOrpaMmmax NPOBEPKM KBanumkauum MOoXHO
HanTW, Hanpumep, B 6a3e AaHHbIX EBponenckor MHOPMaLMOHHOM CUCTEMBI MO NporpamMmmam NpoBepku kBanudukaumm
(EPTIS, cm. [4]), unu 3anpocuTb B HALMOHAINBHOM OpraHe Mo akkpeauTauum naboparopui.

10.5 HeonpeaeneHHOCTb U3MepeHUsA

HacTtoatenbHo pekomeHayeTcsl, UTobbl nabopaTopus oLeHUMBana u npeActasnana HeonpeaeneHHocTb
CcBOWX U3MepeHuin B cooTBeTcTBUM ¢ ISO/IEC Guide 98-3 [4]. OLeHka BkntoyaeT B ceba NOCTpoeHWe anarpamMmmbl
NPUYNHHO-CNEACTBEHHON cBA3U (cM. [13]) Ana naeHtTudmkaumm oTaenbHbLIX UICTOYHUKOB Cy4anHOW U cucTe-
MaTu4ecKomn norpelHocTen meToaoB oTbopa npob 1 aHanusa. CtaHgapTHBIE HeonpeaeneHHOCTU, CBSA3aHHbIe
C 3TUMU MOrpPeLIHOCTSMU, 3aTEM OLIeHUBAIOT, ONpedensiioT 3KCnepuMeHTanbHbIM NyTEM W BKNOYAIOT B Tak
Ha3biBaeMbli BlogKeT HeonpeaeneHHoCcTU. Ha KoHeYHOM aTane cyMmmapHyio HeornpeaeneHHOCTb YMHOXatoT
Ha COOTBETCTBYIOLMIA KO3 ULMEHT oXBaTa U NOMy4aloT paclUMpeHHYo HeonpeaeneHHOCTb. OBbIYHO peko-
MeHAyeTCsl UCMOoNb30BaThb ko3 (pMUMEHT OXBaTa, paBHbIA IBYM, UTO COOTBETCTBYET YPOBHIO A0BEPUTENBHON
BEPOSITHOCTU BbIYUCIIEHHOrO 3Ha4YeHUst NpubnuantTensHo 95 %.

MpumeuaHuns

1 MNpumepbl NPYMeHeHUs1 aHanu3a NPUYUHHO-CNEACTBEHHOW CBSI3W ANS aHaNMTUYECKMX METOAOB ONWUCaHbl B
ISO/IEC Guide 98-3 [4] v npuBeaeHsbI B [26] m [27].

2 PykoBOACTBO NO BKIMIOYEHUIO HEONPEAENEeHHOCTH, CBA3aHHON ¢ 0TGopomM npob, B 6logaxeT HeonpeaeneHHoCTH
npueBegeHo B [15].

3 CocraBnsiowme, KOTOpbie BHOCAT BKNaj B Cy4anHy0 U3MEHUYMBOCTb aHANUTUHECKOrO MeToaa, 06bIMHO YUnThI-
BaOTCA B NPELU3NOHHOCTY UBMEPEHUIA, KOTOPYIO MOXXHO OLIEHUTL MO AAaHHBLIM KOHTPOIs KavecTea. MNpu gonyLueHnn npsimo-
YronbHOIO pacrpeaeneHns BEpOsSiTHOCTeN norpewHocTb, obycnoeneHHas aperidgom npubopa, moxeT GbiTb oueHeHa
nyTem geneHuns 3Ha4YeHWs apeiicha, 4onycTUMOro 40 NOBTOPHON rpasyMpoBKkM npubopa, Ha +/3 (cm. 10.2.2.4). Cuctematu-
Yeckue NorpeLlHOCTM aHanNnMTUYEeCKOro MeToaa BKIo4atoT, Hanpumep, NorpeLHoCTH, CBA3aHHbIE C aHANUTUHECKUM U3BIe-
YeHneM, MPUroTOBNEHNEM CTaHAaPTHbIX pabounx pacTBOPOB, pasbaBneHneM aHanmanpyemblx pacTtBOpoB U T. M.

11 MpeacTaBneHne pe3ynbTaToB U3MepeHUN

MaccoByto koHueHTpauuio HF 1 TBepabix pbTopuaos B Npobax Bosdyxa npu atMocgepHbIX YCroBusax
BblYMCAAT No dopmynam (2) u (3)
—Pr1Y Taiiution) ~(Pr0 Vo) f

v conversion:

— PFra M Faiution) — (Pro " Y0) (3)
F v ’

roe pyr — MaccoBasi koHueHTpaums HF, B nepecueTe Ha cBA3aHHbIN dTop, B Npobe Bo3ayxa, Mr/m3;
pF — MaccoBas KOHLEHTpaLus TBepablX (pTopna-MOHOB, B NepecyeTe Ha CBA3aHHbIN hTop, B Npobe Bo3-
ayxa, mrims;
PE,0 — CPEAHAS MaccoBas KOHUEHTpaLums hTOPUA-MOHOB B pacTBOPaX XoMocCTIX Npo6, mr/m;
PE1 — MaccoBas KOHLeHTpaLms hToOpUA-MOHOB B aHanM3nMpyeMom pactsope npobbl, Mr/n;
V — obbem npobbl Bo3ayxa, n;
V, — o6beM pacTsopa XomnocTon Npobbl AN YCNoBUA NPUMEHEH U, MT;
V, — obbeM aHannanpyemoro pacTeopa npobsbl, Mi;

()

PHF

" AttectoBanHble cTaHgapTHble 0bpasLbl MOryT GbITb MPUOGPETEHBI B KOMUCCUM EBponelickoro coto3a u B Hauuo-
HanbHOM MHCTUTYTe cTaHaapToB u TexHonorui (NIST). JanHas uHdbopmauus npveedeHa ans yao6cTea nonb3osarenem
HaCTOsILEro cTaHgapTa u He aBnseTcs peknamon CO npogykumu, npegnaraeMon STuM yupexgeHnem.
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Fition — K03(huunenT pasbasneHns (fdi,itiog =1 npu oTCyTCTBUMN paszbasneHus);
— ko3achhuumneHT nepesoga MaccoBOM KOHLLEHTPaLIMM aHUOHOB B MacCOBYIO KOHL@HTPaLMIo KUCTIOThI

(1,053).

conversion

12 Xapaktepuctukm metoaa

12.1 3ddekTUBHOCTL OTGOpPa U XpaHeHUA Npo6

12.1.1 HF

Mpu nabopaTopHOM UCMbITAHWUM C UCTNIONb30BaHUEM UCKYCCTBEHHON aTMocdepbl KUCNOTHOro TymaHa HF
Bbina nonyveHa agpdekTusHocTs o6opa Npob > 95 % npu maccosoit koHueHTpauun HF o1 0,13 go 5 Mr-m=3 1
BMaXHOCTV BNMOTb A0 60 %. Mpu oTHocUTenNbHoi BnaxHocTy 80 % addekTnBHOCTL 0TGOpa Npob cHkaeTcs
1060 %. AHanuTu4eckoe nsBneveHne Ana HF coctasuno > 95 % nocne AByx Heaenb XpaHeHus npobel. Jonon-
HUTenNbHasa nHbopmaLmsa npuseaeHa B [20].

12.1.2 Teeppble hTopuabI

Mpu nabopaTopHOM NCMBITAHWUU C NCMOMb30BaHUU PUNBTPOB C BBEAEHHBLIM aHaNNTOM aHanMTu4eckoe
n3BneyYeHne coctaBuno > 95 % nocre YeTolipex Hegesb XpaHeHns Npobbl. JononHutensHas HdopmaLums npu-
BeaeHa B [20].

12.2 Mpepenbl kKONUYEeCTBEHHOTO onpeAeneHus metoaa

Mpeaen konn4ecTBeHHoro onpeaeneHus metoda (cM. [20]) coctasnset 3,0 mr-n~' gna HF n 1,0 mr- o'
AnA TBepablX dpTopnaos. 4ns pacTeopa npobbl 06bemom 5 M npobkl Bosayxa 06 beMom 120 nato npnbnunsu-
TenbHO 3KBMBANEHTHO MaccoBoi KoHLeHTpauun 0,13 mr-m=2 ans HF 1 0,04 mr-m—2 — ana TBepabix Topruaos.

12.3 BepxHui npegen paboyero guanasoHa UsSMepeHui

BepxHuii npeaen pabovero AvanasoHa U3mepeHuin Mmetoaa anst HF onpeaensetcsa makcumansHo aonyc-
TUMOM 3arpyskoi punbTpa Ansa ynasnusaHua HF. Bblno nokasaHo, YTO MPOCKOK He NPOUCXOAUT NPpU 3arpyske
¢punbTpo. BNoTh Ao 1,2 Mr HF (4T0 3KkBMBANeHTHO 0TOOPY Npob B Te4eHne 4 4 Npu MaccoBOM KOHLLEHTpaLun
HF 5 mr-m=3 gnsa npo6bl o6bemom 240 ).

12.4 CmeleHUe N NPEeLU3NOHHOCTDb

12.4.1 CmelleHMe ANA aHaNUTUYeCKOU npoueaypbl

ITaBopaTopHble aKCNEPUMEHTbI NoKasarnu, 4To aHanMTUYECKUIA MeTo He UMeeT 3Ha4YUTENIbHOro cMmeLLe-
Hus. CpeaHee aHanMTUYECKOE U3BNEYEHNe, onpeaerieHHoe Mo pe3ynbTaTtam aHanuaa punbTpos ¢ BBEAEeHHbI-
Mu aHanutamu ans HF n tBepabix ptopuaos, coctasuno (100 +2) % (cm. [20]).

12.4.2 Mpeun3noHHOCTb ANA aHaNUTUYEeCKOM NpoLeaypbl

Cocrasnsowas koadduumneHTa Bapmaumm Metoaa, obycrnosreHHas aHanMTUYeCcKon N3MEeHYNBOCTbIO,
Canalysis) ONIP€AENEHHAA N0 pe3ynbTaTam aHanmsa npo6 1 oToGpaHHLIX B cpeae UCKYCCTBEHHON aTMocdepbl
KMcnoTHoro Tymara B cnydae HF nnpob ¢ BBeaeHHLIM aHanMToM B cny4yae TBepAblX hTopuaoBs, cocTasuna ot
1,1 % o 3,1 % anaHF not 0,3 % go 3,8 % — ans tBepabix hTopruaos (cm. [20]).

12.5 HeonpepneneHHoCcTb MeToAa oT6opa M aHanu3a npo6

OueHeHHas paclwmpeHHas HeonpeaeneHHoCcTb MeToda npu koadpduumeHTe oxsara, paBHOM ABYM,
coctasuna ans HF <20 % v ana TBepabix hTopuaos — < 22 % (cMm. [20]).

12.6 Bnusiowue BenNU4YUHbI

dopmMuaTel UM aueTaThl MOFyT OKasbiBaTh 3HAUMTENLHOE MeluatoLee BNusiHue Npu oBGHapyxeHun To-
puaos. MoaToMy Te BelecTsa B 0TBMPaeMOM BO3AYXE, KOTOPbIE MOTYT BbITb MpU4MHO 06pasoBaHus hopmua-
TOB WMV aueTaToB B pacTeopax Npob, NPUBOAAT K NOMYYEHUIO 3aBbILLEHHLIX pPe3ynbTaToB UaMepeHuid. B
noaoBHLIX cryyasx MNoaxoAsiten anbTepHaTUBOW ABNAETCA aHanM3 ¢ WUCNoNb3oBaHUEM 3MeKkTpoaa,
CeneKTUBHOro K oTopUa-MoHaM.

13 MpoTokon ucnbiTaHUK

13.1 3anucb pe3ynbTaToB U3MEPEHUN

BeayT ncuepnbiBatoLne 3anvcu pesynbTaToB aHanusa, cogepXxallume no KpanHen mepe crieqytollyto
WHopMaLmio:

a) 3asiBneHue 0 KoHbUAEHLUaNbHOCTM MoYyYeHHOM HopMaLMK, Npy HeobXoAUMMOCTH;

b) nonHyto naeHTUdKKaumo Npobel BO3AyXa, B TOM Yucne aaTty U Mmecto otbopa, TUM npobbl (MHaMsnay-
anbHas Unu ctTauoHapHas), HULMansl 1 haMmunuio paboTHWKa, B 30HE AbIXaHUA KOTOPOro NpoBoAWUNM oT6op
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npo6 (Unu apyras naeHTUnKaLmns MMYHOCTM), UNU MECTO, B KOTOPOM 0TBMpanu npobel Bo3ayxa (B criyvae cTa-
unoHapHoro ot6opa npob), kpaTkoe onucaHne NPOU3BOACTBEHHON AEATENBHOCTU, OCYLLECTBIAEMON BO Bpe-
msi oT6opa Npob, YHUKanbHbIA MAEHTUMDUKALMOHHDBIA Ko Npobbl;

C) CCbIMKY Ha HaCTOALLMIA cTaHaapT;

d) Mapky, TMn U gMamMeTp UCMoNb3yeMoro chunbTpa;

e) MapkKy 1 TUMN UCNonb3yeMoro NpobooTOOPHUKA;

f) mMapky v Tun ncnonbayemoro nobyantens pacxoaa, ero naeHTUgUKaunoHHble AaHHbIE;

g) MapKy 1 TUn Mcnonb3yemMoro pacxogomepa, pabouui atanoH, No KOTOPOMY MPOBEPANN rpagyupoBKyY
pacxogomepa, AnanasoH 3HavyeHUn pacxoda, B KOTOPOM NPOBEPANU rpagyupoBKy pacxogoMepa, atmocdep-
HOe JaBneHne U TeMMepaTypy OKpyXKatoLleli cpebl, NPy KOTOPLIX MPOBEPSANU FpaayupoBKy pacxoaomepa, npu
HeobxoammocTu (cm. 9.1.3);

h) Bpemsi Hauyana n okoH4YaHua oT6opa NPo6, NPOACIKUTENBHOCTL 0T6opa NPo6, B MUHYTaX;

i) CpeaHuii pacxoq Bo BpeMsi oTbopa npob, B IMTpax B MUHYTY;

j) cpegHwe TemnepaTypa okpyXatowen cpeabl U aTMoctepHoe AaBneHue Bo BpeMa oTbopa npob, npu
HeobxoaumocTu (cm. 9.1.3);

k) o6bem oTobpaHHOro BO3AyXa Npy OKpyXXatoLmx YCNoBUsiX, B INTPaXx;

1) MHMumanel n damunuio paboTHUKa, NPOBOAMBLLErO OTOOP NPob;

m) ycpegHeHHoe Mo BpeMeHW 3Ha4yeHne MaccoBom kKoHUeHTpauun HF unu Teepabix htopuaos B nepe-
cyeTe Ha cBsizaHHbIN hTop B Npobe Bo3Ayxa Npu TemnepaType oKpyXatollen cpeabl U aTMmocepHoM Aasne-
HWUW UNW NpUBEAEHHOE K CTaHAapTHBIM YCII0BUAM, B MUINMIpaMMax Ha Kybudeckuin MeTp;

n) aHanUTU4eckue BeNUYMHbI, UCNONb3yeMble ANS BLIMUCTIEHUs] pesybTaTa U3MepeHus, BKnoYas Mac-
COBYIO KOHLEeHTpauuio hTopUL-MOHOB B pacTBopax Npob 1M XonocThix pacTeopax, 06bem pacTsopos nNpob n
XOJI0CTbIX PACTBOPOB, KO3t ULMeHT pazbasneHus, npyu HeobxoanMMocTH.

MpwumedyaHne—Ecnv Heobxogumble aaHHble (Hanpumep, 06beM oTO6pPaHHOrO BO3AYyXa) HENb3s NONy4UTh B
nabopartopwu Ans NpoBeAeHUs BbllLeyKa3aHHbIX pacHeToB, TO NPOTOKOMN UCTbITaHUI B NabopaTtopumn MOXET coaepxartb pe-
3ynerat aHanusa B Mukporpammax HF unu tBepabix dtopuaoB Ha npoby ¢ punbTpa;

o) Tun(bl) Nnpubopa(os), UCNONbL3YeMoro Ans NoAroToBKA U aHanusa nNpob, ¢ ykasaHUeM yHUKamnbHbIX
NaeHTUPUKaLNOHHBIX aHHbIX;

p) oueHeHHble Npeaensl o6HapyxeHus npubopa n metoaa, npedesnbl KONMYECTBEHHOO onpedeneHus B
pabounx ycnosusix; HeonpeaeneHHoCTb n3mMepeHuii B cooteetcTeum ¢ ISO/IEC Guide 98-3 [4]; n aaHHble No
KOHTPO/10 KauecTBa pesynbTaToB M3MepPEHWiA, Mo 3anpocy 3aKkasyuka;

) onucaHue NobbIX AENCTBUIA, HE YCTAHOBNEHHBIX HACTOALMM CTaHAAPTOM, UMW paccMaTpUBaeMbIX
KaK AOMOMHUTENbHELIE;

r) nHUumansl n damunumio aHanuTuka(os) [Unun apyrne anemeHTbl AeHTUUKaLIUN INYHOCTH];

S) AaTy NpoBeAeHUs aHanuaa;

t) onuncaHune noGbIX Crny4anHbIX OTKINOHEHUA, 0COBLIX OBCTOATENBCTB N APYIYIO NOMe3Hyo UHdop-
maumio.

13.2 OTyeT naboparopuu

OT4eT naGopaTopuy OOIMKEH BKITIOYaTh B cebs BCo MHopMaLio, 3anpaluMBaemyio 3aKka3umnkoM, opra-
HaMM BNacTi 1 opraHaMu no akkpeamTaLu.
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Mpunoxexne A
(cnpaBouHoe)

I'IonpaBKa Ha TeMnepaTtypy 1 gaBneHue

A.1 BBepeHve nonpaBKku Ha TeMnepaTtypy v AaBreHne B U3MepeHHoe 3Ha4eHune pacxoaa

A.1.1 OnsinamepeHnsi 06 bEMHOMo pacxoga pekoMeHayeTCsl UCMONb3OBaTh Ny3biPbKOBbIE PACX0A0MEpPbI, MOCKONb-
Ky X NoKasaHusl He 3aBMCAT OT TemnepaTypel 1 gaenenus. [pu MCNonb30BaHUM Pacxo4oMepoB APYroro TMna MoxeT
notpeboBaTbCcsl BBEAESHWE NOMNPAaBKM B M3MEpPEHHOEe 3HaveHne 06beMHOro pacxoga, ecnv TemMnepaTypa U gasrneHne Bo
BPEMSsi U3MEPEHMUs OTNIMYHbBI OT TeMnepaTypbl U AaBNeHusi, NPy KOTOPbLIX NPOBOAMNACE NpOBepKa rpagynpoBKu pacxono-
mepa.

A.1.2 TvnuuHbI cnyyan, korga HeobxoaMmo BBeAeHWEe NMONPaBkW Ha AaBleHue U TemnepaTtypy, — u3MepeHue
06BbEeMHOr0 pacxofa ¢ NOMOLLbIO pacxodoMepa, NOCTOSHHOTO nepenaja gaBrneHusi ¢ NepemMeHHoN NNowaabo ceveHus.
B atom cryqae ckoppeKTMpoBaHHoe 3HaveHne ob6bema npobsl V., N, BBIMUCAAIOT No opmyne

Vcorrqu't' LTZ; (A1)
\ P2 Ty
rae g, — cpeaHun 06beMHbIN pacxog, N/MnH;
{— npogonXnTenbHOCTL 0TGOpa NPob, MUH;
Py — atMochepHOe AaBNeHne BO BPeMs NPOBEPKN rpaayvpoBKK pacxogomepa, Ka;
p, — cpegHee aTMocdepHoe aasneHmne Bo Bpemsi oT6opa npob, kMa;
T, — Temnepatypa BO BpeMs rpagympoBKy pacxogomepa, K;
T, — cpeaHsas TemnepaTypa Bo Bpems oT6opa npo6, K.

TeopeTuyeckuii pacyeT nokasbiBaeT, 4To 5 %-Hoe oTkNnoHeHne o6bema npobel BO3gyxa OT ero 3HauYeHust Npu Hop-
mMarnbHOM atmoctepHom aaenennmn 101,3 kMaHabnwogaetcs npu 91,9 1 112,2 kMa. O6a aTK 3Ha4eHus nexar 3a npegena-
MK 0bnacTy HopManbHbIX NOrOAHLIX YCNIOBUM Ha YPOBHE MOPS, HO 3TO JaBreHWe COOTBETCTBYET W3MEHEHWIO BbICOThI
npubnn3auTensHo Ha 800 M (Npy yBenMyeHWM BICOTbI HAA YPOBHEM MOPA Ha NpUbnuanTensHo 8 M aTmocdepHoe AaBnexHne
ymeHbwaeTcsi Ha 0,1 klMa), ecnu Ha ypoBHe Mopsi aTMocepHoe AaBneHne HopMmanbHoe. MNogobHeiM 06pa3oM, 5 %-Hoe
OTKNOHeHWe obbema Npobbl BO3ayXa OT ero 3HadeHwsi Npu ctaHgapTHon Temnepatype 293 K Habniogaetcs npu 264
m 323 K.

A.1.3 Ons pacxogomepa no6oro gpyroro tmna MoxeT noTpe6oBaTeCA NONPaBka Ha AaBreHue n temneparypy. MNpm
BHECEHUM TaKMX MOMPaBOK CNeAyloT MHCTPYKLUSAM N3rOTOBUTETS.

A.2 NMpuBeneHne maccoBom KOHUeHTpauum HF B Bo3ayxe kK cTaHAAPTHbLIM yCNOBUSIM

Mpun HeoGxogumocTu (cMm. 9.1.3.2) NpuBOAAT pe3yrnbTaTbl U3MEPEHNS MACCOBOW KOHLEHTpauun (o TOPMAOB K CTaH-
AapTHbIM ycnoeusiM (Hanpumep, 293 K n 101,3 kMa) 1 BbIYMCNAIOT CKOPPEKTUPOBaHHbIE MaccoBble KoHUueHTpauun HF,
PHF corr» Mr/m3, M TRepAbIX PTOPNAOBPE gorr» mr/m3, B npo6e Boaayxa npu CTaHaapTHeIX YCnoBusax no coopmynam (A.2)u (A.3):

101,3- T, .
PHF,corr = PHF ((’)2%2932)); (A-2)
_ . (1013-T;) (A.3)

PF,corr = PF (P2‘293)’

rae pyr — MaccoBasi KoHUeHTpauust HF B nepecyeTe Ha cBA3aHHbLIM PTOP B Npobe Bo3dyxa B yCNoBUsiX aHanuaa, Mr/m3;
pp — MaccoBas KOHLeHTpaLUms TBepAbIX PTOPMAOE B NepecHeTe Ha CBA3aHHbIN Top B Npobe Bo3Ayxa B YCNOBUAX

aHanmaa, Mmr/ms;
T, — cpeaHss Temneparypa Bo3agyxa Bo Bpems otéopa npo6, K;
p, — cpeaHee aTmochepHoe AaBneHne Bo Bpems oTbopa npob, Kla;
293 — craHpgapTHasa TemnepaTtypa, K (skBuaneHtHa 20 °C);
101,3 — cTangaptHoe aTmocdepHoe aaeneHmve, kla.
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MpunoxeHve B
(oba3aTtenbHoe)

dunuTpyolme MaTepuansl

B.1 MpeaBapuTenbHbie hpUNbTPLI

MpepBapuTenbHbie MGUNBTPLI UCMIONB3YIOT ANA YNABNMBaHUA TBEPAbIX TOPMOOB U oTAeneHns ux ot HF. B HekoTo-
pbix pabounx 3oHax HF HaxogaTea YacTUYHO B BUAE KNCIOTHOMO TyMaHa, TO eCTb B BuAe adpo3onsi. B Takux cry4asix kannm
TymaHa cHavanaynasnueaioT C MOMOLLBI NpeaBapuTenbHbLIX PUNBTPOB, a 3aTeMm, B npoLecce oT6opa npo6, HF ncnapsert-
CS1 M BMNOCNEACTBMN YNIABNMBAETCA Ha OUNBbTPAX N3 HUTPOLENMIONO3bl, MPOMUTAHHBIX LLENOYHbIM PACTBOPOM.

HF sBnsaetca cunbHoOM KNCNOTON, KOTOPas B3anMOAENCTBYET CO MHOTMMU (PUNbTPYIOLLMMK MaTepuanamm, ocobeH-
HO Ha CUMVKATHON OCHOBE, TaKMMW KaK CTEKITOBOITOKHO M KBapLLEBOe BONOKHO. [103TOMY NepBOCTENEHHOE 3HaYeHne nveeT
npasuIbHbIN BbIOOP NpeaBapuTenbHOro hunbTpa, MCnonb3yemoro 4ns ynasnvmeaHws TBepAbIX dTopugos. B yactHocTu,
npegBapuTenbHbIA UnNbTP AorxkeH 6bITb M3rOTOBMNEH U3 MaTepuana, He B3aumogencTeytowero ¢ HF. Takke ucnonbaye-
Mble PMNbTPbI He JOMKHBI OblTe U3rOTOBNEHbI U3 MaTeprana, KoTopbIi MOXET BblAeNsiTe auetaTs! Unu dopmMmmuaTsl {(Hanpw-
Mep, aueTunuennonosa), Tak Kak 3T0 MOXeT MOBMNUATE Ha pe3ynbTaThl XpoMaTorpatuyeckoro aHanmaa (cm. 12.6).

Mem6paHHble OUnbTpbl, N3roToBNeHHble U3 MTO3 unu apyrmx pToprpoBaHHbLIX NONUMepoB, dunbTpsl N3 NMBX unu
HUTPOLENIoNo3sl C pa3mepom nop 5 MKM U meHee o6bI4HO NOAXOAAT ANt UCMONb30BaHUS B Ka4ueCTBE NpeaBapuTerb-
HbIX PUNBTPOB. PUNBTPLI N3 KBAPLIEBOTO UMK CTEKITOBONOKHA HEMPUIOAHbI, MOCKONBKY OHM pearnpytoT ¢ HF. OgHako ypo-
BeHb COAepXXaHWs aHanmTa v \3MeHYMBOCTb 415 XONOCTbIX NPOo6 MoryT 6biTh pasnuyHbIMK B 3aBUCMMOCTHM OT NOCTaBLLMKa
M KOHKPETHOW NapTun unnbTpoB. [103TOMY pekoMeHayeTCA yAOCTOBEPUTLCH B TOM, YTO Kaxkaasi napTusi PUnbTPOB NpUroa-
Ha ANANCNONb30BaHNA UCXO0AA U3 3HAaYEHUA Npeaena Konv4eCTBEHHOIO onpeaeneHusi, NoNy4eHHOro No MeToanke, NpuBee-
aeHHon B 10.3.2.

B.2 ®dunbTpbl gnsa ynasnneanuna HF

MHorve hunbTpbl U3 NONIMMEPHBLIX MaTEePUaroB He MOryT bl Tb MCNONB30BaHbI B Ka4eCTBE (hUNbTPOB Ars yraBnvBa-
H¥s HF n3-3a Hanu4ms y HMX rmapodobHbIX CBOMCTB, AeNatoWwmx UX HeNPUrogHsI MU Ansi NPONUTKM pacTBOPOM KapboHaTa
HaTpwusi. Takke ncnonesyemole PUnbTPbI He AOMKHbI GbITb USFOTOBMNEHBI U3 MATEPMANOB, KOTOPLIE MOTYT BbIZENSITb aueTa-
Tbl UK hopmmatbl (HanNpumep, aueTUnuensiiono3a), Tak Kak 3T0 MOXeT NOBMUSATb Ha XpomaTtorpadunyecknii aHanua
(cm. 12.6). PekomeHayeTcst UICNONb30BaTh PUNbTPLI U3 HUTPOLENMIONO3bl MIW KBApLEBOro BOMokHa. OaHaKo npy Ucnorb-
30BaHUK PUNbTPOB U3 HUTPOLENNIONO3bl YPOBEHL COAEPKAHNSA aHANWUTA M U3MEHUMBOCTL A5 XONOCTbIX NPo6 MoryT 6biTh
pasnuyHbl B 32aBMCKMOCTM OT MOCTABLUMKA U KOHKPETHOW NapTnn HUNbLTPoOB.

Mepea nponuTkol pacTBOpoM KapboHaTa HaTpusi pekoMmeHAyeTcsl NoATBepAuTb, YTO YPOBEHb COAEPXaHUS
hTOPUA-MOHOB M UBMEHUUBOCTL ANA PUNBTPOB N3 HUTPOLIENITIONO3bl HU3KKME, A TAKKE YAOCTOBEPUTLCS B TOM, YTO KaXKaast
napTusi NOAroToBIEHHbIX MGUNbTPOB AN ynaenueanusi HF npurogHa Ansi UICNonb30BaHWA UCXO4A U3 3HAYEHUs npeaena
KONMYECTBEHHOIO onpeaeneHus, NONy4eHHOro no Mmetoguke, onucaHHon B 10.3.2.
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Mpunoxenne JA
(cnpaBouHoe)

CBefileHMA 0 COOTBETCTBUU CCbITOUYHbIX MEXAYHAapPOAHbIX CTaHAApPTOB
CCbINOYHBbIM HauUoOHanNbHbIM cTaHaapTam Poccuinckon ®epepauum
(v AeACTBYIOLUM B 3TOM KauyecTBe MeXrocyAapCcTBeHHbIM CTaHAapTam)

Ta6nwuuya OA1

0O603Ha4eHNE CChITOYHOro CreneHb 06
MEX[YHAPOAHOTO CTaHAapTa COOTBETCTBUA O3HavYeHne U HaMMeHOBaHUe COOTBETCTBYIOLLIErO HAUMOHANLHOIO craHaapTa

MCO 1042 IDT FOCT 1770—74 (MCO 1042—83, NCO 4788—80) «lMocypa mepHas
naboparopHasi cteknsiHHas. LiwnuHapbl, mMeH3ypku, konbbl, npobupku.
O6uwme TeXHUYECKME YCIOBUSIY

NCO 3585 — *

MCO 7708:1995 IDT FOCT P NCO 7708—2006 «KauectBO Bo3ayxa. OnpeaeneHve rpa-
HYJIOMETPUYECKOro COCTaBa 4acTul, Mpy  CaHUTAPHO-TUIMEHUYECKOM
KOHTpone»

NCO 8655-1 — *

MCO 8655-2 — *

NCO 8655-6 — *

EH 13205 IDT MOCT P EH 13205—2010 «Bo3agyx paboueli 3oHbl. OueHka xapakre-

PVCTMK MPUBOPOB ANA M3MEPEHUSA COAEPXKAHNIA TBEPAIX YacTUL»

BETCTBUA CTaHOApPTOB.

* COOTBETCTBYIOWMIA HALMOHANbHbINM CTaHAaPT OTCYTCTRYET. [l0 ero yTBepX/AeHUsl pEKOMEHAYETCA CNoNb3oBaThb
nepeBos Ha PYCCKUIM A3bIK 4aHHOMO MeXayHapoaHoro ctaHgapTa. Mepesog AaHHOTO MeXAYHapOAHOro cTaHAapTa Ha-
xoauTest B PefepanbHOM MHOPMALMOHHOM hOHAE TEXHUHECKUX PENaMeHTOB M CTaHAApTOB.

MpumeyaHune—B HacToswen Tabnuue UCNoNbL30BaHo criedyollee yenoBHoe 0603HaveHne cTeneHn cooT-

- IDT — naeHTn4Hble cTaHaapThl.
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