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Mpepancnosue

1 NOArOTOBIIEH OTKpbITEIM akunoHepHbIM 061ecTBoM «HayuyHo-uccnegoBaTenbCkuii LEHTP KOHT-
ponsi N AUarHoCTUKN TexHn4yecknx cuctem» (AO «HUL K») Ha ocHoBe cobcTBEHHOMO NepeBoAa Ha PyCCKUn
A3bIK aHrMOA3bIMHON BEPCUM CTaHgapTa, ykazaHHOTo B MyHKTe 4

2 BHECEH TexHuyeckum komuteTom no ctaHgaptusauumn TK 457 «KauecTBo Bo3agyxa»

3 YTBEPXXJEH VI BBELEH B JENCTBWE Mpukasom Geaepan-HOro areHTcTsa o TeXHUYecKoMy pery-
NMPOBaHUIO U MeTPOIornm ot 25 oktabpsa 2016 1. Ne 1517-ct

4 HacTosiluni cTaHAapT naeHTUYeH MexxayHapoaHomMy ctaHgapty MCO 17091:2013 «Bosayx pabodei
30HbI. OnpedeneHue cogepXXaHus rmapokcuaa NnTus, rmgpokcuaa HaTpus, rmgpoKcuaa kanus u guruapokenaa
Kanbums. MeTod, OCHOBaHHbIN Ha U3MepeHUn coaepkaHusi COOTBETCTBYIOLLIMX KATUOHOB € MOMOLLIbIO XpOMa-
Torpacdun ¢ nogasneHuem noHos» (ISO 17091:2013 «Workplace air — Determination of lithium hydroxide,
sodium hydroxide, potassium hydroxide and calcium dihydroxide — Method by measurement of corresponding
cations by suppressed ion chromatography», IDT).

MexagyHapoaHblii cTaHaapT paspaboTaH TexHuveckum komutetom TC 146/SC 2.

Mpu npUMeHeHNU HacTosLLIero cTaHAapTa peKoMeHAYeTCs UCNONb30BaTb BMECTO CChINTOYHbIX MeXayHa-
POAHbIX CTaHAapTOB COOTBETCTBYIOLWME UM HauMOHambHble CTaHAapThl, CBEAEHUs1 O KOTOPbIX NpyuBeaeHbI
B AOMNONHUTENbHOM NMPUoXeHun JA

5 BBEJEH BINEPBbIE

lpasuna npumeHeHuUs1 Hacmosiwe2o cmaHdapma ycmaHoesieHbl 8 cmambe 26 PedeparnbHo20 3aKoHa
om 29 uroHs1 2015 2. Ne 162-®3 « O cmaHdapmu3sauuu e Poccutickol @edepauuur». VIHghopmauus o6 usmeHe-
HUSIX K HacmosiweMy cmaHdapmy riybriukyemcsi 8 exxe200HoM (1o cocmosiHuio Ha 1 siHeapsi mekyuje2o 200a)
UHhopMayUOHHOM yKasamene «HayuoHanbHele cmaHdapmbi», a oghuyuanbHbIl meKcm U3MeHeHul u nornpa-
80K — 8 EXXEMEeCSYHOM UHOpMaUyUCHHOM yKka3amerne «HayuoHansHbie cmaHOapmsi». B criyyae nepecmom-
pba (3ameHbl) unu OMMEHbI Hacmosileao cmaHOapma coomeemcmeyiouiee ysedomneHue 6ydem
onybnukosaHo 8 brnuxalilieM 8bIlyCKe eXeMeCsS4YHo20 UHEOPMaUUOHHO20 yKasamens «HayuoHanbHbie
cmaHOapmebi». Coomeememesyroujas UHOopMayusi, yeeOOMIIEHUE U MEKCMbl PasMeuwaromcs makxe
8 UHghopmayuoHHoU cucmeMe obueeso nonb3os8aHusi — Ha odguyuansHoM calime ®edepanbHozo
aceHmcemea 1o mexHu4eCcKoMy peayruposaHuio U Memporsioauu 8 cemu MIHmepHem (Www.gost.ru)

© CraHgapTtuHdopm, 2016

HacTosaiwuit ctaHaapT He MOXeT BbITb MOMHOCTLIO UM YacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAaH U pac-
npocTpaHeH B KavecTse oduLmMansHoro nsgaHnsa 6es paspelueHus degepanbHOro areHTCTBa No TEXHUYECKo-
My perynmpoBaHuio U METPOMOrN
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FOCT P UCO 17091—2016
BBegeHue

3a0poBbe paboTHUKOB MHOTMX OTpacnel MPoMbILLNEHHOCTY NoaBepraeTca PUCKY Npu BAbIXaHUM BO3AY-
Xa, cofiepKalllero rmapokcua NUTUa, rMapoKCKa HaTpus, TMAPOKCUI Kanusa U aurnapokeua kansumsa. Cneuva-
nuctam B 061acT NPOMBILUIIEHHOW TMIMEeHbl U OXpaHbl Tpyaa HeoBGxoaumo onpeaensTs 3dhdheKTUBHOCTb
MeponpUATUIA, NpeaAnpUHUMAaEMbIX A KOHTPONSA BpeAHbIX BO3AEUCTBUIN Ha paboTHUKOB, YTO 0BbLIYHO AOCTU-
raeTcs nyTeMm onpedeneHusl coaepkaHus 3TUX aapo3osieit B Bo3ayxe paboyein 30Hbl. B HacTosLem cTaHaapTe
npvBedeH AOCTYMNHbIA MeToq onpeaeneHns coaepkaHus rapooKUcH MUTUSA, TMAPOOKUCHU HAaTPKS, TMAPOOKCH
Karnus 1 Qurnapok1Ucy KanbLmns B Bo3ayxe paboyei 30HbI ANs OLEHKU UX BO3AeMCTBUSA Ha paboTHUKOB NPOMBbILL-
NeHHbIX NpeanpuaTiid. MeToa, NpuBeAeHHbIN B HAacToAWeM cTaHdapTe, OyaeT noneseH ANs opraHusauumi,
3aHUMaloLLMXCS OXpaHOM Tpyda; cneumanucToB, paboTaolmx B 061acTy MPOMbILUNEHHOM TMrMeHbl M oXpaHbl
Tpyda, aHanUTU4ecknx Nnadopatopuii, NPOMbILNEHHBIX MPeanpUATUIA, MICMONb3YHOLWMX NPUBEAeHHbIe Tnapo-
OKMCU B cBOel paboTte, NT. 4.

Mpwn paspaboTke HacToALLEro cTaHAapTa Npeanonaranock, YTo BeIMOMHEHWE ero NONOXeHUA 1 NHTep-
npeTauuio NoyYeHHbIX pesynbTaToB ByaAeT oCcyLecTBNATL KBaNMMULMPOBAHHBIN U OMbITHLIA NepcoHar.
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HAUMWOHANBbHBIA CTAHJOAPT POCCUMCKOW SGEOLEPALMUMNU

BO30YX PABOYEN 30HbI

OnpeaeneHue coaepxaHUA rngpokcuaa rnaTUA, rmagpokcuaa Hatpua, rmugpokcmaa Kkanumsa
u gurngpokcuaa kanouus. Meton, ocHoBaHHbIA Ha n3MepeHUn cogepxaHua CooTBeTCTBYHOLWUX
KaTMOHOB C NOMOLWbKO xpomaTorpacbvm C nogaBleHUneM UOHOB

Workplace air. Determination of lithium hydroxide, sodium hydroxide, potassium hydroxide and calcium dihydroxide.
Method by measurement of corresponding cations by suppressed ion chromatography

HOata BBeaenmns — 2017—12—01

1 O6nacTb NpUMeHeHuns

HacTtoawumn ctaHgapT ycTaHaBnMsaeT MeTo onpeieneHus yepeaHeHHoW No BpeMeH MacCoBON KOH-
ueHTpaunm rugpokenaa nutusa (LiOH), rugpokenaa Hatpus (NaOH), rugpokenaa kanus (KOH) n gurnapokenaa
kanbuusa [Ca(OH),] B Bosayxe paboyei 30HbI, NyTeM ynasnmMBaHus Ha pUbTP 1 NOCneayoLLero aHannsa cooT-
BETCTBYIOLLMX KATUOHOB METO40M MOHHOWN XpomMaTorpaduu.

MeToa npumeHsitloT Ans nHaneMayanbHoro otéopa npob Babixaemol dpakui B3BELLIEHHbIX B BO3AYXe
YyacTuu, cornacHo MCO 7708, a Takke Ans cTaLuMoHapHoro otéopa npob asposonsa (B onpeaeneHHON 30He).

MeTopg aHanusa npuMeHsItoT 4518 onpeaeneHns macebl utus B npobe ot 0,005 oo He meHee 2,5 Mr nmMac-
Cbl HATpKs, Kanus 1 kanbu s B npobe o1 0,01 oo He MeHee 5 mr.

JunanasoHbl 3HaveHuin Maccosoro cogepxanusa LIOH, NaOH, KOH n Ca(OH), B Bosayxe, ana KoTopbIxX
MPUMEHSIIOT METOAMKY USMEPEeHWIA, orpeaensatoT MeToaoM oT6opa npob, noagbupaemeim nonb3osatenem. Ans
npo6bl Bo3gyxa o6bemom 1 M3 aranasoH UamMepeHuil coctaBnaeT npuénuautensHo ot 0,002 ao He MeHee
20 mr/m3 — ans Bcex yeTbipex rnapokenaos. [nsA npobbl Bozayxa o6bemom 30 N1 HYWKHUI npeaen paboyero
AvanasoHa coctaBnsgeT npuénuauTensHo 0,1 Mr/mM3 — ans Bcex YeThIpex rMapoKCUIoB.

MeToguka usmepeHunin He flaeT BO3MOXHOCTUY onpeaenuTb pasHULy MeXay rmapoKcMaaMm U NX COOTBET-
CTBYOLL MMM CONAMU NPU X COBMECTHOM NPUCYTCTBUN B BO3Ayxe. ECnun npucyTCTBYIOT KATUOHBI TOSNbKO B BUAE
rMAPOKCMAOB, TO YKa3aHHbI MeToA Mo3BoNseT onpedensTs coeguHeHust. Mpu apyrux o6cTosaTenbcTBax nony-
YeHHble pe3ynbTaTbl NPeACTaBNSAT MaKCUMarbHYIO KOHLIEHTPaLUMIo TMApoKCUaoB, kKoTopasi Morna 6bl npucyT-
CTBOBaThb B Npobe Bozayxa (cM. 12.6).

2 HopmaTuBHbIe CCbINKKU

B HacTosiLeM cTaHAapTe UCMOoNb30BaHbl HOPMAaTUBHBIE CChINIKW Ha cneaytowne MexayHapogHble cTaH-
AapThbl:

ISO 1042, Laboratory glassware — One-mark volumetric flasks (Mocyaa nabopatopHas cTeknsiHHas.
MepHble konbbl ¢ 0gHON METKON)

ISO 7708:1995, Air quality — Particle size fraction definitions for health-related sampling (Kauectso
Bo3ayxa. OnpegeneHune rpaHyfIoMeTpPUYECKOro coctasa YacTul, NpyU CaHUTapHO-TUMIMEHNYECKOM KOHTpore)

ISO 8655-1, Piston-operated volumetric apparatus — Part 1: Terminology, general requirements and
user Recommendations (YcTpoiicTBa MepHble, NpMBOAUMbIE B AeUCTBUE nNopliHeM. YacTb 1. TepMuHonorus,
obwue TpeboBaHUA U pekoMeHaaLMKN NoNbL30BaTeN!o )

ISO 8655-2, Piston-operated volumetric apparatus — Part 2: Piston pipettes (YcTpoictsa MepHble,
npuBoAUMEIE B AelcTBUE NopLluHeM. YacTb 2. MuneTku, NpUBoAUMbIE B ASNCTBUE NOPLUHEM)

ISO 8655-6, Piston-operated volumetric apparatus — Part 6: Gravimetric methods for the determination
of measurement error (YcTpoiicTBa MepHble, MpuBogUMBbIE B AeCTBUE NoplUHeM. HacTb 6. MpaBumeTpuyeckne
MeToAbl 4NA onpeaenieHns NorpeLlHOCTU U3MepeHus)

ISO 13137:2013, Workplace atmospheres. Pumps for personal sampling of chemical and biological
agents. Requirements and test methods (Bo3gyx paboyeit 30Hbl. Hacockl Anst unaneuayansHoro otéopa npob
Xumudecknx n Guonorudeckux BellecTs. TpeboBaHusi U MeToAbl UCNbITaHUI)

WUspanme opmunansHoe
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EN 13205-1, Workplace atmospheres — Assessment of performance of instruments for measurement
of airborne particle concentrations — Part 1: General requirements (Bo3gyx paboueit 3oHbl. OueHka paboumnx
XapaKTepucTUK NpubopoB AnA usMepeHusi cogepxaHus Teepabix yactuu. YacTb 1. O6wme TpeGoBaHuns)

3 TepmuHbI M onpeaeneHns

B HacToslem cTaHaapTe NpUMeHeHbl cneayiolmMe TEPMUHBI C COOTBETCTBYHOLLMMW ONpeaeneHUaMu.
3.1 O6wue onpeaeneHus
3.11

30Ha AbIxaHua (breathing zone) (obwee onpeaeneHue): MNMpocTpaHCTBO BOKPYr nuua paboTHUKa, n3
KOTOPOTro NOCTynaeT BAbIXaeMblil BO3AYX.
[EH 1540, cTaTtbs 2.4.5, MoguMULMPOBaHHbIN]

3.1.2

30Ha AbixaHus (breathing zone) (TexHu4eckoe onpeaenexue): MNMonycdepa (06bIMHO NPUHUMaeTCA pa-
Aunyc 0,3 M), pacnonoxeHHas nepea NULOM YenoBeka, ¢ LLeHTPOM B cepeaivHe NMUHUN, COeANHAOLLEN YLUW;
OocHoBaHue norycdepbl MPOXOAUT Yepes 3TY MIMHWI0, TEMS U ropTaHb.

Mpumeyanune—OnpegeneHne He NPUMEHNMMO, KOT4A MCNOMb3YIOT CPEACTBA MHAMBMAYANbHOW 3aWmTh
OpraHoB AblXaHUs.

[EH 1540, cratbs 2.4.5, MogndULMpPOBaHHbIN]
3.1.3

XMMU4yeckoe BelecTBo (chemical agent): M0G0l XMMUYECKWIA 3NeMEHT UK coeanHEeHUe, YUCToe Unn
B CMecH, cyllecTByollee B npupoge unu obpasoBaslueecs B pesynbTaTte TpyAOBON AEATENbHOCTU, B TOM
yncne B Ka4yecTBe OTXOA0B, MPOM3BEAEeHHOe NpeaHaMePEeHHO UM HET, C LieNbio NMPOAaXKN UIN HeT.
[AupekTuea coseTa 98/24/EC, Art. 2(d)]

3.14

Bo3aelcTBMe (NyTeM BAbIXaHUA) [exposure (by inhalation)]: Cutyauus, npu KOTOPOI XMMUYecKoe Be-
LLLeCTBO MPUCYTCTBYET B BO3AyXe, BAbIXAaeMOM YeTOBEKOM.
[EH 1540, cTtaTba 2.4.1, MOANDULMPOBAHHbINA]

3.1.5

npegenbHoe 3HaYeHWe BO3AEWACTBUSA, CBSA3aHHOE C XapaKTepoM TPyAOBOro mnpolecca
(occupational exposure limit value): MpeaensbHoe ycpegHeHHOe No BpEMeHW coaepaHne XMMNIeckoro Be-
LLlecTBa B BO3AYyXe B 30He AblXaHus paboTHMKa, OTHECEHHOE K YCTaHOBMNEHHOMY perfaMeHTUPOBaHHOMY ne-
puoay.

[OnpekTnea coBeta 98/24/EC, Art. 2(d)]

3.1.6

MeToAuKa usMepeHuin (measuring procedure): CoBOKYNMHOCTb onepaLunii U npaeun otéopa 1 aHan1sa
o4Horo Unu 6onee XMMNYECKOro BELLECTBa, COAep>Kallerocsi B BO3ayxe.

MpunmeyaHne— MeToguka uamepeHui ansi otéopa Npob 1 aHanMaa XMMUHYECKUX BELLECTB, COAepKaLumxcs
B BO3ayxe, 06bl4HO BKIlouaeT B ce6s criegytolume aTanbl: NOAroTOBKY K 0T6opy Npob, oT6op nNpob, TpaHcnopTypoBaHwe
N XpaHeHue, noarotoBky r|p06 K aHanuay n aHanms.

[Pykosoaceo MCO/M3K 99:2007, MmoanhULMPOBaHHBINA]

3.1.7

BpeMA HenpepbiBHOM paboThl (operating time): IHTepBan BpeMeHU, B TEHEHNe KOTOPOro HacoC MOX-
HO MCMONb30BaTb NPU 3aaHHbIX 3HaYeHUAX pacxoda U NpoTuBoAaBneHns 6e3 nepesapsaki UM saMmeHsbl
3nemMeHTa nuTaHus.

[MCO 13137, ctaTbs 3.12]
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3.1.8

pernameHTUpoBaHHbLIN Nepuopg (reference period): YcTaHOBNEHHbIN Nepuo BpeMeHU, K KOTOpoMy
OTHeCeHO npedenbHO AONYCTUMOE 3Ha4YeHWEe MacCOBOW KOHLIEHTPaLMM KOHKPETHOIro XUMMUYECKOro Be-
wecTea.

Mpumevwannsn
1 PernameHTMpoBaHHbIN NEprog 06bIMHO COCTABNSIET 8 U ANsi AONTOBPEMEHHbIX U3MepeHui n 15 MuH ans kpar-

KOBPEMEHHbIX U3MEepPEeHUN.
2 Mpumepamu NpeaenbHbIX 3HaYeHWN ANA PasNUYHbIX pernameHTUPOBaHHLIX NePUoaoB ABMAIOTCA NpeaenbHO

AonyCTuMble YPOBHU KPaTKOBPEMEHHOro n AonroppemMeHHoro BO3ﬂeﬁCTBVIF|, Kak, HanpumMmep, Te, YTO yCTaHOBNEHb!
ACGIH [15].

[EH 1540, cTatba 2.4.7, MoanumMpoBaHHbIN]
3.1.9

pabouan 3oHa (workplace): Y4acTok unm y4actku, B KOTOPOM(bIX) OCYLLIEeCTBAAETCA NPOU3BOACTBEH-
Haa AeATenbHOCTb.

[EH 1540, 2.5.2, moguduumposaHHbINA]

3.2 OnpeaeneHun rpaHynoMmeTpudeckux pakuumn

3.21

HopMaTUB no BAbIXxaeMon dpakuum (inhalable convention): YcnoBHas xapakrepucTuka ycTpoucTs

ana ot6opa npo6, UCNonb3yeMblX NPy UccneaoBaHU BAbIXaeMon dpakumu.
[MCO 7708:1995]

3.2.2

BAbIxaeMas dpakuua (inhalable fraction): Maccosasi fona Bcex B3BelUEeHHbIX B BO3yXe 4acTuLl, Ko-
Topble BAbIXAKTCA Yepes HOC 1 poT.

MpwumeyaHwun e — Babixaemas dpakums 3aBUCUT OT CKOPOCTU U HANpPaBnNeHusi ABUXEHNSA BO3AyXa, UHTEHCUB-
HOCTU OblXaHWUs U gPpyrnx hakTopos.

[MCO 7708:1995]
323

Bce B3BelleHHble B Bo3ayxe YacTuubl (total airborne particles): Bce yactuupl, Haxoaswumecs B AaH-

HOM o6beMe Bo3ayxa.

MpumMmedaHue—4YacTo HEBO3MOXHO U3MEPUTb COAEPKAHME BCEX B3BELLEHHbIX 4YacTul WM3-3a TOro, 4TO
UCMOSb3yeMble yCTPOMCTBA Ansi 0TOopa npob 40 HEKOTOPOW CTeNneHn 061aJatoT CEeNeKTMBHOCTBIO K onpeernieHHOMY pas-

Mepy Yactuu.
[MCO 7708:1995]
3.3 OT6op npob
3.3.1
ycTpoicTBO oT60pa Npo6 Bo3ayxa, Npo6ooT6opHUK (air sampler): YCTpoAcTBO A4ns oTASNEHNS X1-
MWYECKUX BELLIeCTB OT OKpYKaroLlero Bosayxa.

MpumeyaHune—IpobooTOOPHNKN OBLIMHO KOHCTPYMPYIOT ANsi NPUMEHEHUSI C KOHKPETHON Lenbio, Hanpwu-
Mep A4S yNaenMBaHWs ra3oB Uy Napoe Unu otbopa TBepAbIX YacTul,.

[EH 1540:2011, cTaTbs 3.2.1, MognduLmpoBaHHbIN]
3.3.2

MHAMBUAYanbHbIA NPo600TEGOPHUK (personal sampler): YCTpONCTBO, NpUKpennsieMoe K ogexae Je-
rioBeka, NPy NOMOLLX KOTOPOro OTGUpatoT Npobbl Bo3ayxa B 30HE AblXaHWsl.

[EH 1540:2011, cTaTbs 3.2.2]




rocT P UCO 17091—2016

3.33

MHAUBUAYanNbHBIA 0T60p NPo6 (personal sampling): OT60p NPO6 ¢ UCNoNb3oBaHNEM MHANBUAYATb-
Horo Npo6ooTbopHuKa.
[EH 1540:2011, ctaTtbs 3.3.3]

3.34
CTauMoHapHblA Npo6ooTOOpHUK; Npo6ooT6opHUK AnA oTtéopa nNpo6 B onpefeneHHOM 30He
(static sampler; area sampler): YcTponcTBO, He NpuKpennsaemoe K oaexaie Yenoseka, ¢ NOMOLLbIO KOTOPOro

yNaBNMBaloT rasel, Nap UM Teepaple YacTULbl B KOHKPETHOM MecTe.
[EH 1540:2011, cTatbn 3.2.3]

3.35
cTauUuoHapHbIl oT6op Npo6; oTGop Npo6 B onpeaeneHHon 3oHe (static sampling; area sampling):

OT60p Npob BO3aAYyxa, OCYLWECTBAAEMBbIA B KOHKPETHOM MecTe.
[EH 1540:2011, ctaTtba 3.3.4]

3.4 AHanu3
3.41

aHanu3 (analysis): Bce onepauuu, NnpoBoaUMMbIe Nocrie NOAroToBkWM Npobbl, Ans onpeaeneHns Komnu-
YecTBa UMM MacCOBOWN KOHLEHTPpaLUuW Lenesoro aHanura(os).
[EH 14902:2005, cTtaTtba 3.1.1, MoguduULnpoBaHHbIN]

3.4.2 xonocton pacteop (blank solution): Pactsop, NpUroToBNEHHbIN Ha OCHOBE XOJIOCTOro peakTuBaa,
naGopaTopHOW UNK XONOCTON NPoBbl AN YCIOBUA NPUMEHEHUSA B COOTBETCTBUM C TOW K€ METOAUKOW, UTO
MNCNONbL3YOT AN pacTBOPEHWUA Npobbl.

3.4.3

rpagyvupoBOYHbIA Xonocton pacTBop (calibration blank solution): MpaayupoBo4HbIA pacTBoOp, NpUro-
TOBMEHHbIN 6e3 gobaBneHns pabodero cTaHgapTHOrO pacTBopa.

MpwumeyaHune— MaccoByto koHueHTpaumio Li, Na, Ku Ca B rpagympoBO4HOM XONOCTOM pacTBOpe CHMTAIOT
PaBHOW HyI0.

[EH 14902:2005, ctaTbs 3.1.3, MoAUdULMPOBaHHbIN]
3.4.4

rpagyvMpoBoYHbIN pacTBop (calibration solution): PacTBop, npuroToBneHHbIA NyTem pacTBOPeHUs pa-
6o4ero cTaHaapTHOTO pacTBopa, ¢ MaccoBon koHLeHTpauuer Li, Na, K n Ca, nogxogsiuen ans roagynpos-
K1 aHanuTudeckoro npubopa.

[EH 14902:2005, cTtaTbs 3.1.3, MOAUULIMPOBaHHLINA]

3.4.5 xonoctana npo6a (field blank): PunbTp, KOTOPLIA NOABEpPraoT TOW e 06paboTke, YTO U PUNLTP
Aans otéopa peansHoi Npobebl, 3a UCKMoYeHneM camoro oTbopa npobebl, T. e. ero ycTaHasMBatoT B NpobooT-
GOpPHMK, TpaAHCNOPTUPYIOT K MecTy 0T6opa npob 1 3aTeM BO3BpaLLaoT B nabopaTtopuio 4ns aHanusa.

3.4.6 naGopaTopHas xonocTtas npob6a (laboratory blank): YucTelin bunbTp, U3 TOM e NapTun, YTo U
unbTPbl 4N 0T60pa peanbHbIX NPob, HO He NokMAaaBLLMA NabopaTopuu.

3.4.7 nMHeAHbIN AUHaAMUYecKkUin ananasoH (linear dynamic range): finanasoH 3HayeHWin MaccoBoW
koHUeHTpauwmm Li, Na, Ku Ca, B KOTOpOM rpagynpoBoYHasi XapaKTepucTnka NnuHenHa.

MpwumedaHue — HuKHssA rpaHnua MMHEeNHOro AMHaMUMHecKoro guanasoHa onpeaensercs npeaenom obHapy-
XEHWA, BEPXHSIA — HaYanomM uarnba rpagympoBOHHON XapakTepUCTUKM.

3.4.8 xonocTto# peakTuUB (reagent blank): Pactsop, cogepxaluumin Bce peakTuUBbl, UCNOMb3yeMble ANs
pacTBopeHust Npobbl, B TeX e KONMMYecTBax, YTo Npu NpuroToBlNeHUM pacTBOPOB abopaTopHOM XONocTon
npo6bl, XonocToi Npobbl ANA YCNOBUA MPUMEHEHWUS, a Takke pacTBOPOB Npob.

34.9

pacTBOopeHue npobbl (sample dissolution): Mpouecc nony4eHns pacTeopa, cogepKallero rmapok-
CUO-MOHbI, NPUCYTCTBYIOLWME B Npobe, pesynbTaToM KOTOPOro MOXET GbiTb Kak MOMHoe, Tak U YacTUYHOoe
pacTBopeHue Npobbl.

[EH 14902:2005, ctaTbsa 3.1.25, MmoanuLmMpoBaHHbI]
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3.4.10

noAaroToBKa Npo6bl (sample preparation): Bce onepaunn, nposogumble ¢ Npoboi nocne TpaHcnopTu-
pPOBaHUS U XpaHeHWs, BKIrovas nepesoa Npobbl B COCTOAHNE, B KOTOPOM OHa NpUrogHa Ansa NpoBeaeHUA Ko-
NMYeCTBEHHOrO aHanuaa, ecnm ato Heobxoanumo.

[EH 14902:2005, ctatbs 3.1.24, MoaudnUMpOBaHHbIN]

3.4.11

pacTBOp Npobbl (sample solution): Pacteop, NpUroToBNeHHLIN NyTeM pacTBopeHUs Nposbl.

MpunmeyaHue— MoryT noTpe6oeatbCa AONONHUTENBHBIE ONepaunn ¢ pacTBOpom Npobel, HANPUMEP pas-
GaeneHve, 4na NONy4YeHNUs NPUroAHOIO 4N aHanusa pacTeopa.

[EH 14902:2005, ctaTbs 3.1.22, MoanubULNPOBaHHBIN]

3.4.12

MUCXOAHBbIA CTaHAApPTHLIA pacTBoOp (stock standard solution): Pacteop, ucnonbsyemslid 4na Npuro-
TOBNEHWA rpadynpoBOYHBIX PACTBOPOB € aTTeCTOBaHHLIM cogepxaHunem Li, Na, Ku Ca u npocnexusaembiit
K HaLMOHaMNbHBIM 3TanoHaMm.

[EH 14902:2005, ctaTbs 3.1.26, MoaudbULMPOBaHHBIN]

3.4.13

aHanusupyemblin pacteop (test solution): Xonocton pactsop unu pacteop nNpobbl, NOABEPrHYThHIN
BCeM onepaLuuam, HeobxoanMbIM ANA ero nepeBoia B COCTOAHWE, NPUrogHoe ans aHanuaa.

MpwnmedaHun e — lNoHATME «NPUrogHbIN Ans aHanusax npegycmarpusaeT nobuie Tpebyemble pasbaBnenus.
Ecniv xonocTon pacTeop unm pacteop npobul HE NOABEPraT KAKMM-NMB0 AONONHUTENBHBIM ONepauusaM Nnepes aHanm-
30M, TO 9TO — aHanManpyemslin pacTeop.

[EH 14902:2005, ctaTbs 3.1.30, MoaMbULMpOBaHHLIN]

3.4.14

pabouunin ctaHpapTHbIA pacTBOp (working standard solution): Pacteop, NpMrotoBneHHbIA NyTeM pas-
6aBneHuns ncxogHoro(bix) ctaHaapTHoro(blx) pactTBopa(oB), C MaccoBom koHUeHTpauuen Li, Na, Kun Ca, 6o-
nee cooTBeTCTBYOLWEN TpeGoBaHUAM K MPUrOTOBSIEHUIO MPadyMPOBOYHBLIX PacTBOPOB, Y€M MaccoBas
koHUeHTpauusa Li, Na, K n Ca B ncxogHoM(bix) ctaHaapTHOM(bIX) pacTBope(ax).

[EH 14902:2005, ctatbs 3.1.32, moagnuULMpoBaHHbIA]

3.5 Crtatuctuka
351

aHanuTu4eckoe usBneveHue (analytical recovery): OTHoweHNe U3MepPeHHON Macchbl aHanuTa Npobbl
K W3BECTHOW Macce aHanuTa B 3Tol npobe.

MpwuMedaHune— AHanMTUYECKOE U3BMNEeYeHNEe 06LIYHO NPUBOAST B MPOLEHTaX.

[EH 1540:2011, cTaTba 5.1.1]

3.5.2

cMelleHue (bias): PaszHuua Mexay matemaTuyeckuM oxuaaHnem pesynbTaToB UCTLITaHUA UK U3Me-
PEHNA N UICTUHHBIM 3HAYEHWUEM.

MpumevaHwusn

1 CmelleHne siBnsieTcst 06LLen CUCTEMATUYECKON NMOMPELLHOCTBIO B MPOTUBOMONOXHOCTL CriydanHon. OHO MOXeT
COCTOSATb M3 OQHOTO UK 6ornee KOMMOHEHTOB, 06Pa3yLLUX CUCTEMATUYECKYIO NOrpeLIHOCTL. bonbluas cucremartuyec-
Kas pasHyua OT UCTMHHOMO 3Ha4YeHUs1 COOTBETCTBYET BOMNbLIEMY 3HAYEHUIO CMELLLEHUS.

2 CwmeleHre nameputensHoro npubopa o6bIMHO OLEHUBAIOT YCPEAHEHWEM MOrPELLHOCTY MOKa3aHUsA COOTBeT-
CTBYIOLLEro KONMMYecTBa NOBTOPSIOWUXCH U3MepeHuid. [orpeliHoCTb BIMUCTIIETCA KaK PasHOCTb MeEXy MnokasaHuem
M3MepUTENbHOrO NpMGopa 1 NCTUHHBIM 3HAaYEHUEM COOTBETCTBYIOLLEN BXOAHON BENTUHUHbI.

3 Ha npakTvke nprHsATOE UcxogHOe 3HaYeHNEe 3aMEHSIIOT UCTUHHBIM 3HAYEHUEM.

4 B cnydvae meTtoauk usamepeHus ansi otéopa npob u aHanm3a XMMMYECKMX BELLECTB B BO34yXe MPUHATOE MCXom-
HOe 3Ha4eHVne MOXeT ObiTb, Hanpumep, NacnopTHbIM 3HAYEHWUEM 3TANOHHOIO BELLECTBA, MACCOBOW KOHUEHTpauunen
UITN NCKOMBIM 3HAY€HMEM MEXabopaToOpHOro CrINYEHUs.

[MCO 3534-2:2006, ctaTtbsa 3.3.2]
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353

koadduumeHT oxBara k (coverage factor k): Hucnoson koapdULMEHT, UCTIONb3YEeMbI KaK MHOXUTENb
ANs CyMMapHO cTaHAapTHOW HeonpeaeneHHOCTU NPU BbIMUCIIEHUN PacLUMPEHHOW HeonpeaeneHHOCTH.

MpwumeyaHune— KoacpdumumeHT oxeata k o6bvHO cocTaBnsieT ot 2 go 3.
[Pykosogcteo MCO/M3BK 98-3:2008]

354

CyMMapHas cTaHAapTHas HeonpefeneHHOCTb U, (combined standard uncertainty u.): CtangapTHas
HeonpeaeneHHOCTb pe3ynbTaTa U3MepeHusl, MosTy4eHHOro Ha OCHOBE 3HaYeHU Apyrnx BenuyuH, pasHas
NONOXUTENbHOMY KBaapaTHOMY KOPHIO U3 CYMMbI YNI€HOB, KOTOPLIMW MOTYT BbITh AMCNepcUMn Unn kopapua-
UM 3TUX APYrUX BENUYUH, B3SITbIE C BECaMU1, XapaKTepusyoLMMu U3MeHeH e pesynbTaTa usmepeHui noa
BO3JeNCTBUEM U3MEHEHUIA STUX BENTUYUH.

[Pykosoacteo MCO/M3K 98-3:2008]

3.55

pacwupeHHas HeonpeaeneHHocTb (expanded uncertainty): BenuanHa, onpeaensiowas nHTepsan
BOKPYT pe3ynbTaTta M3amepeHusl, B KOTOPOM, MOXHO OXuUaaTb, HaxoauTcs 6onbLuas 4acTb 3HaYEHWI pacnpe-
AeneHus, KoTopble C 4OCTaTOYHbLIM OCHOBaHWEM MOIyT BbiTb NpUNUCaHbI U3MepPAEMONA BENIMYUHE.
[Pykosoacteo MCO/MOIK 98-3:2008]

3.5.6

Npeun3noHHOCTL (precision): CTeneHb 6MM30CTU APYr K APYry HE3aBUCUMBIX pe3ynbTaToB UsMepe-
HUA/MCMBITAHUIA, NOMYYEHHBIX B KOHKPETHBLIX PerfiaMeHTUPOBaHHBIX YCIOBUAX.

MpumevaHunsn

1 MNpeunsnoHHOCTb 3aBUCUT TOMNBKO OT pacnpeaerneHunsi CryYanHbIX NOrpewHoOCcTen U He UMeET OTHOLLEHUS K UC-
TUHHOMY 3H24YEHUIO UMW YCTaHOBIEHHOMY 3HA4YEHWUI0 U3MEPSIEMON BEMWUNHBI.

2 Mepy Npeun3noHHOCTU 06bIMHO BbIpaXailoT B eAVHULIAX HETOYHOCTU U BbIMMCAAIOT Kak CTaHAAPTHOE OTKIOHe-
HWUe pesynbTaToB UCNLITAHWA UK Pe3ynbTaToB U3MepeHuit. MeHbluas NpeunM3noHHOCTb COOTBETCTBYET Bonbluemy
CTaHAaPTHOMY OTKITOHEHMIO.

3 KonuuyecTBeHHble 3HAYEHUS NPELM3NOHHOCTY CYLLLECTBEHHO 3aBUCST OT pernameHTUPOBaHHbIX YCrOBUN. Kpaw-
HUMU CrnyvasaMmun COBOKyI'IHOCTeﬁ Takunx yCJ'IOBVIﬁ SBNSAIOTCH YCNOBUA NMNOBTOPAEMOCTU U YCINOBUA BOCNPOU3BOANMOCTH.

[MCO 3534-2:2006, ctaTtba 3.3.4]

3.5.7

MCTUHHOE 3HauYeHMe (true value): 3HauyeHWe, KOTOpoe XapaKTepuayeT KaueCTBeHHYH UKW KONNYeCT-
BEHHYIO XapaKTepUCTUKY, TOYHO onpeaerieHHyo NMpu Tex YCroBusX, NP KOTOPLIX ee paccMaTpyBaloT.

MpumeyaHune—WCTMHHOE 3HAYEHWE KAYECTBEHHOW WITM KOJNIMYECTBEHHOW XapaKTEPUCTUKU BENVHUHbI
npepacTaensieT coboin TeopeTUYecKoe NMoHATHUE U, B 06LLEM Criyuae, OHO HE MOXET BbiTb M3BECTHO TOUHO.

[MCO 3534-2:2006, ctatba 3.2.5]

358

HeonpeaeneHHOCTb (M3MepeHus) (uncertainty <of measurement>): MapamMeTp, CBA3aHHLIN C pe3ynb-
TaTOM U3MEPEHUsI, XapaKTepusyoLLIMin paccesHue 3Ha4eHUI, KoTopble MOrnn 6biTb 060CHOBAHHO NpuUnuca-
Hbl U3MEPSIEMON BENUUIMHE.

Mpnmevyanwusn

1 BkavecTBe napametpa MOXeT BbICTYNaTb, HaNpUMep, cTaHgapTHOE OTKNOHEHWE (MNW KpaTHOE eMY) UK LUMPK-
Ha JOBEpUTENIBHOIO MHTEpBana.

2 HeonpepgeneHHOCTb n3amepeHusi B o6wemM Buae BKIovaeT B cebs MHOXECTBO cocTaensiiowmx. Hekotopble us
HUX MOTYT ObITb OLIEHEHbI, UCXOAS U3 CTAaTUCTUHECKOrO pacnpeAeneHus pe3ynbTaToB paaa n3MepeHuii, U oxapakrepuao-
BaHbl Yepes cTaHaapTHbIE OTKNOHEHUs . [lpyrne cocTaBnsalowme, KOTopble TaKkke MOryT BGbiTh OXapakTepu3oBaHbl Yepes
cTaHAapTHbIe OTKIIOHEHWS], OLEHUBAIOT, UCX0AS U3 npeanonaraeMblX pacnpegeneHnin BepoaTHOCTEN, OCHOBAHHbIX HA
onbiTe unu apyron nudopmaumm. B pykosogctee MCO/M3K 98-3 [4] atn gBa cnyyan paccMOTPEHbl Kak OLeHUBaHue
HeonpeaeneHHOCTH Tuna A u Tuna B, cooTBe TCTBEHHO.

[PykoBogcteo MCO/M3BK 99:2007, moanduumnpoBaHHbIA]
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4 OCHOBHbI€ NPUHLMUNBI

4.1 WN3BecTHbIN 06beM BO3Ayxa NponyckaoT Yepes npeasapuTenbHblil punsTp 1 3aTeM Yepes punsTp
npo6ooTBopHuKka (cM. 7.1.1), npeaHasHaveHHbIA Anst oT6opa BAbIXaemol hpakLum YacTuL, ANS ynasnmsaHus
LiOH, NaOH, KOH 1 Ca(OH),.

4.2 YacTuupl ¢ hunbTpa aKCTparnpyroT BOAOK B pacTBop antoeHTa (cM. 6.3 1 10.1.1) Ges Harpesa Ans
PacTBOPEHUS YacTULL rTMOPOKCUOO0B.

4.3 AnuvkeoTbl pacTBOpa NPobbl aHan3npyoT MeTOA40M MOHHOW XpoMaTorpadun ANa pasaeneHns aKe-
TparmpoBaHHbIx Li, Na, Kvn Ca n gpyrux katuoHoB. Mocne pasaeneHus onpegensioT cogepxaHue Li, Na, KnCa
C NOMOLLbtO AeTEeKTopa Mo YAeNbHOW 3M1eKTPONPOBOAHOCTH.

4.4 PesynbTaTbl aHanusa nosy4vatoT no rpacuky 3aBUCUMOCTU 3MEKTPONPOBOAHOCTU OT codepXaHus
Leneeoro KoMmnoHeHTa. OHU MOryT BbITb MCMONb30BaHbl Ans oueHkM Bo3gencTeusa LiOH, NaOH, KOH u
Ca(OH),, Haxoaswwmxces B Bosayxe.

5 Tpeb6oBaHusa

MeToauka usmepeHuii 4oMmKHa COOTBETCTBOBATL M0BOMY AeNCTRYIOLLEMY MEXAYHapOAHOMY, eBponei-
CKOMY USW HAaUMOHaNbHOMY CTaHAapTy, B KOTOPOM YCTaHOBMeHbl TpeboBaHUs K MeToAnKaM usMepeHuii cogep-
XaHWs XMMUYECKNX BELLeCTB B Bo3dyxe paboyeii 3oHbl (Hanpumep, EH 482 [9]).

6 PeakTuBbl

Mpun npoBeaeHUN aHanM3a NCNOMb3yT TOMBKO XMMUYECKUEe peaKTUBbl C M3BECTHOW KBanudukaumen
YACTOTbI U BOAY TOMNbKO B COOTBETCTBUN C6.1.

Mpumedvanune—Na, K, n CanprucyTcTBylOT NOBCEMECTHO B OKPYXaloLen Cpeae, U UX Hanu4une B peaktmsax
MOXeT NPVBECTU K X BbICOKOMY COAEPXKaHWIO B XONOCTbIX Npobax. Mo3aTomy pekoMeHA0BaHO NPoBepsiTh YUCTOTY BCEX
XMMWYECKUX PEaKTUBOB Nepes NX UCToNb30BaHNEM.

6.1 Boga, nony4eHHas € MOMOLLIbIO CUCTEMbI OUUCTKM, C yAENbHBIM 3M1EKT PUHECKUM CONPOTUBIIEHNEM HE
meHee 0,18 MoM - M (06bIYHO BbipaXkaeMbiM U3rOTOBUTENSAMU CUCTEM OYUCTKM BoAbl 18 MoMm - cm).
6.2 CepHas kucnota (H,SO,), pacteop 2,5 Monb/n.

MpwumedaHue—MoxeT 6biTb UCNONb30BaH [OCTYMNHbIA KOMMEPYECKN PAaCcTBOP CEPHON KUCMOTLI UMK MOXET
ObITb NPUTrOTOBIEH PACTBOP C KOHLEHTPaLMeN 2,5 MOIb/I U3 KOHLEHTPUPOBAHHOWM CEPHOW KUCNOTHI.

6.3 CepHas kucnota (H,S0O,), pactsop 0,0045 monb/n, ANs UCnonb3oBaHuA B Ka4ecTBe pacTBopuTens
ANs 3MIonpoBaHUA U AN aKCTpakumm unbTpoBs nocne otbéopa npob (cm. 10.1.3).

MepeHocaT 1,8 cm3 2,5 Monb/n pacTBOpa CepHOI KUCTOTHI (CM. 6.2) B MepHYIO KoNBy ¢ 0HOI MeTKON BMeC-
TUMocTbo 1000 cm3 (7.2.2), moBOAAT BOAOW [10 METKM, 3aKPLIBAOT NPOBKON 1 TLIATESbHO NepeMeLInBaloT.

6.4 KapTpumx ansi cuctembl Nosy4eHust aMoeHTa Arst MIOHHON XpoMaTtorpadum ¢ XUMMYeckum roaasne-
HUEeM, MPUroAHLIN AN UCNIONb30BaHWS C CUCTEMON NoSyYeHus antoeHTa (cM. 7.2.6.2).

6.5 CTaHaapTHble pacTBOpbI

6.5.1 NcxoaHblA cTaHaapTHBIA pacTBOP NIUTUS

McrnonbayoT cepuiAHO BbiMycKaeMblii CTaHAAPTHBIA PpacTBOP C aTTeCTOBaHHbIM 3HAa4YEHUEM MacCOBOW
KOHUeHTpauuu, Hanpumep 1000 Mr/n NUTUA-MOHOB, NPOCNEXUBAEMbIM K HaLMOHaNbHLIM cTaHdapTaMm. MNpose-
PSIOT CPOK rOAHOCTU UMK CPOK XpaHeHUs pacTBopa.

6.5.2 NcxoaHbl cTanaapTHBLIA pacTBOP HATPUA

Mcnonb3aytoT cepuidiHo BbiyckaeMbliA cTaHAAPTHLIA pacTBOp C aTTeCTOBaHHbIM 3HAYEHUMEM MacCOBOW
KOHUeHTpauun, Hanpumep 1000 Mr/n HaTPUR-MOHOB, NPOCNEXUBAEMbIM K HaLMOHanbHbLIM cTaHaapTam. Mpo-
BEPSIOT CPOK FOAHOCTU UM CPOK XpaHeHUs1 pacTeopa.

6.5.3 NcxogHblil cTaHAapTHLIA pacTBOP Kanus

McrnonbayoT cepuiiHO BbilyckaeMblil CTaHAAPTHBLIA pacTBOP C aTTeCTOBaHHbIM 3Ha4eHUEM MacCOBOWM
KOHUeHTpauwuK, Hanpumep 1000 Mr/n kanuit-uoHOB, NPOCEXUBaeMbIM K HALMOHanbHLIM cTaHgapTam. MNpose-
PAOT CPOK rOAHOCTU UMM CPOK XpaHeHWUst pacTBopa.

6.5.4 NcxodHblin cTaHgapTHLIA pacTBOP KanbUms

McnonbayloT cepniiHo BbinyckaeMblid cTaHAAPTHLIA pacTBOp € aTTeCTOBaHHbIM 3HAYEHNMEM MacCOBOM
KoHUeHTpauuu, Harpumep 1000 Mr/n kanbLMA-MOHOB, NPOCNEXUBAEMbIM K HALMOHaNbHbLIM cTaHaapTaMm. Mpo-
BEPSIIOT CPOK rOAHOCTU UMM CPOK XpaHeHWst pacTeopa.



rocT P UICO 17091—2016

6.5.5 PaGouuii cTaHaapTHbIN pacTBOp kaTuoHoB, 25 mr/n ans Li, 50 mr/n gnaNa, Ku Ca.

AKKypaTHO NUMNETKOI NepeHoCsT COOTBETCTRYOLLMIA 06beM, Hanpumep 0,5 cM3, UCX0AHOro cTaHaapTHO-
ro pacteopa nutns (cM. 6.5.1) n 1,0 cm3 ncxoaHBIX cTaHAapTHLIX PAcTBOPOB HATPWUA, Kanus, KanbLys
(6.5.2—6.5.4) B MepHYI0 NNacTUKOBYO Konby ¢ ofHON MeTKon BMecTMocTbio 20 cmd (7.2.3.1), AosoaaT Ao
MeTKku Bogor (cM. 6.1), 3akpbiBatoT Npobkon 1 TwaTenbHo nepemeLnsaoT. CBeXMA pacTBOP rOTOBAT KaXKabIi
MecsL,.

7 O6opyaoBaHue

7.1 O6opyaoBaHue AnA oT6opa npo6

7.1.1 NpobooTOOPHNKN, NPeAHa3HauYeHHble 451 yaBnMBaHnsa BabiXxaemMor opakumi YacTuy, B Bosayxe,
cooTBeTcTBYIOWMe EH 13205, nsrotosneHHsle U3 matepmnana, He B3anMo4encTByoLero ¢ Weno4HbIM1 rma-
poKkcuaamu.

MpumevaHusn

1 Ecnv npo60oTOOpHMKM MMEIOT BHYTPEHHUI KaCCeTHbIN OUMbTP, TO OH TaKKe JOSIKEH OblTb M3roTOBNEH U3 maTte-
puana, He B3auMOoAeNCTBYIOLWErO C rMAPOKCMAaMMU.

2 Kwmatepuwanam, He pearmpyowmm ¢ WenoYHbIMU rapoKeuaamm, M3 KOTOPbIX MOryT OblTb M3roTOBNEHbI NPo600T-
BGOPHUKU 1 BHYTPEHHWE KacceTHble MUnbTPbl, OTHOCAT nonuteTpadTopatuneH (NTPI) n apyrne pTopnpoBaHHbIE NONKU-
mepbl, nonueuHunxnopug (MBX), nonuatuneH, nonunponuneH v nonukapGoHar.

7.1.2 dunbTpel NoaxoaaLLero AvaMmeTpa Ans Ucronb3osaHus B npobootbopHukax (em. 7.1.1) ¢ achek-
TUBHOCTLIO ynaenueaHua > 99,5 % ans yactuy ¢ guddysmoHHbIM anametpom 0,3 mkm (cm. UCO 7708,
MYHKT 2.2), N3roTOBMEHHbIE N3 MaTepuana, He pearnpyroLLero co LWenoYHeIMU rnapokeuaamn, HanpuMep keap-
LileBOro BOSOKHa.

MpwumeyaHune—Na, KuCanpucyTcTByloT NOBCEMECTHO B OKPYXalowWwen cpeae, U X Hanuume B matepuanax
nnbTpa MOXET NPUBECTU K UX BLICOKOMY COAEPXKaHUIO B XONOCTbIX NpoGax. Mo3atomy Heo6xoanmMo NpoBepsiTb YNCTOTY
BCceX OUINbTPOB Nepes nx NCrnonb30BaHNEM.

7.1.3 Hacocbl gns ot6opa npo6, cooTBeTcTBYlOWME TpeboBaHuaM UCO 13137 u obecneumsatolume
nopaepxaHue BbibparHHoro pacxoaa (cm. 9.1.1.2) B npeaenax +5 % HOMUHaNbHOMO 3Ha4YEHUs B TEYEHUE BCEro
nepuoga otbopa npob (cm. 9.1.2).

7.1.4 Pacxogomep nopTaTUBHBIA C NOTPELUHOCTbIO U3MepeHust obbemHoro pacxoga (cm. 9.1.1.2) B
npegenax 5 %.

pagyvpoBka pacxogomepa AomkHa 6biTb NpoBepeHa no paboyemy aTanoHy, T. e. Mo pacxoaoMepy, Tou-
HOCTb KOTOPOro NPOCMEXMBaeTCA K HauMoHanbHoMy aTanoHy. Ecnn Heobxoaumo (cM. 9.1.3), peructpupytoT
TeMnepaTypy U aTmoccepHoe aaBneHue, NpuU KOTOPLIX MPOBOAUIIV MPOBEPKY rpafyvpoBKU.

PekomeHayeTca ncnonb3oBaTh pacxoAoMep C NorpeLlHoCTbI0 M3MepeHus 06 beMHOro pacxoaa B npeae-
nax £2 % wnu nyywe.

7.1.5 BcnoMmorartensHoe o6opyaoBaHue

7.1.5.1 T'mbkue wWnaHrM nogxoasiuero avameTpa ans obecneyeHns repMeTUYHOTO CoeANHEHUs Hacoca
(cM. 7.1.3) c npo6ooTGopHUKamm (cm. 7.1.1).

7.1.5.2 Tosica unu peMHu, ¢ NOMOLLbIO KOTOPLIX MOXHO YA0BHO hMKecupoBaTh Hacoc Anst UHANBUAYyanb-
Horo oT6opa Npob (3a UCKIIOYEHNEM TEX Cy4YaeB, Koraa OHW A4OCTaTOYHO Masbl U MOMELLAloTCs B KapMaHe
paboTHuka).

7.1.5.3 MuHueT, nsrotoeneHHbIn U3 MTPI unu ¢ HakoHeyHUkamn U3 MTPI, Ans yCTaHOBKM U BLIEMKU
bunbTpoB U3 NPobooTHopHUKOB (cM. 9.2.2 1 10.1.3.1).

7.1.5.4 TepmomeTp co wkanonsmepeHus ot 0 °C no 50 °C, cueHon geneHusi He bonee 1 °C, ansiusme-
peHua TeMnepaTypbl OKpy>KatoLLen cpeabl, UCNoNb3yeMblii npyu HeobxoaumocTu (cMm. 9.1.3).

B cnyvae npumeHeHus Npy Temnepartype HKe Hyns creayeT UCNoMNb3oBaTb TEPMOMETP C COOTBETCTBY-
OLLMM AnanasoHOM U3MepEeHUIA.

7.1.5.5 bapomeTp ans usMepeHusi atMochepHOro AaBreHuUsl, UCTIONb3YeMbIA NMpU HeobXoaMMOCTH
(cm.9.1.3).

7.2 Na6bopatopHoe o6opyaoBaHue
UcnonbayoT 06bi4HOE NabopaTtopHoe 060pyaoBaHUE U, B YaCTHOCTU, cneayloulee.
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MpumevaHunsn

1 MNpeanoyTUTEnbLHO NCNONbL30BaHNE OAHOPA30BOW NNACTUKOBON NabopaTOPHOW NOCYAbl BMECTO CTEKIAHHOMN.

2 Na, K, n Ca npucyTctByIOT MOBCEMECTHO B OKpYXaloLLen cpeae. TO MOXET NPUBECTU K 3aBbILLEHHbIM 3Ha4YeHUsIM
B XONOCTbIX Npo6ax, No3ToMy 0cobeHHO BaXHO CreauThb 3a TeM, YToObl oAHOpa3oBas NnacTukosas nabopatopHas nocyaa
npoeepsnace Ha npegmer 3arpsisHeHusi Na, K n Ca, a MHorokpaTHO ucnons3dyemoe nabopatopHoe o6opygoBaHue Tla-
TerbHO OYULWANOoCH Nepea KaxasiM MOBTOPHbIM UCMONb30BaHNEM.

7.2.1 OpHopasoBble NepyaTku, HenpomMokaeMble, A1 3alUUTbl PYK OT KOHTaKTa ¢ AA0BUTBIMU 1 arpec-
CUBHbBIMW BeLLeCTBaMu.

Moaxodawwmmn sisnstoTca nepyatkm ua NBX.

7.2.2 CTeknsiHHas nabopartopHas nocyaa, MeH3ypkia 1 MepHble KoMbbl ¢ OAHON METKON NoaxoasLx
06bemMoB, BMecTUMOocTbio oT 100 Ao 1000 cm3, cooTBeTcTRYOWME TpebosaHam MCO 1042, U3roToBMNEHHbIe
13 6opocnnMKaTHOro ctekna cooTeeTcTBYtowWmMe TpebosaHnam NCO 3585, oumwieHHblie Boaoi (cM. 6.1) nepen
NCNoNb30BaHNeM.

B ka4ecTBe anbTepHaTUBbI CTEKMSAHHAA Nocyaa MoXeT OblTb O4YMLLeHa ¢ NPUMEHeHNeM COOTBETCTRY-
FOLLIMX MOIOLLIMX CPeAcCTB C UCMOoNb30oBaHNeM NnabopaTopHO MOKOLLEN MaLLWHBI U NOCAeAYIOWNM TLaTeNbHbIM
ononackMBaHMeM BOOON.

7.2.3 NnactukoBas nabopaTopHas nocyaa

7.2.3.1 MepHble konbbl ¢ 0AHON METKON BMecTuMocTbio oT 10 cm3 go 1 1.

7.2.3.2 MonuaTuneHoBbIE COCYAbI, 0AHOPA30BbIE C 3aBUHYNBAIOLLENCS KPBILLKOR, Hanpumep 10 cm3.

7.2.3.3 NabopaTopHble cTakaHbl NOAXOAALLEN BMECTUMOCTH, Hanpumep 50 cm3.

7.2.3.4 TpapyvpoBaHHble NpobUpKKX 4NN LeHTpudyri noaxoasien BMeCTUMOCTU € KpbllLKaMu, Hanpu-
mep 10 cm3.

7.2.3.5 BopoHk1 ans ounnbTpoBaHus (hbUnsTP-BOPOHKU) NOAXOASLLEro pasmepa ANna UCNoNb3oBaHUA
npu NepeHoce CMbIBOB C BHYTPEHHMX NOBEpPXHOCTen NpobooTbopHuka (cM. 7.1.1) B npobupky.

7.2.3.6 OpgHopasosble punbTpbl U3 MTP3 ¢ pasmepom nop 0,45 MKM AN UCNONb30BaHWUA B UOHHOW XPO-
MaTorpaduu.

7.2.3.7 OpHopasoBble LWNpULbl NoAXOAsALEN BMECTUMOCTK, HanpuMep oT 2 unn 5 cm3, ¢ urnamu ans
NCNONb30BaHNUS C 0AHOPA30BLIMU PUMbTPaMMN.

7.2.3.8 Buanbl Ans aBToMaTM4eckoro npo6ooT6opHOro ycTpoicTea noaxoaawen BMecTUMoCTH, Hanpu-
mep oT 1,5 g0 2 cm3.

7.2.4 MnyHxepHble 06beMHO-003UPYIOLLME YCTPOCTBA, COOTBETCTBYIOWME TpeboaHusam MCO 8655-1
M ucnelTaHHble B cootTBeTcTBUMUM ¢ MUCO 8655-6, B TOM Yncne aBToMatuyeckme NUNETKU BMECTUMOCTbIO OT
10 mkn 0 5 cm3, cooTeeTcTBYyOWME TpebosaHuaMm MCO 8655-2, Ana NpUroToBeHNA CTaHAapTHBIX U rpaayu-
POBOYHbLIX PacTBOPOB U paszbasneHus Npob.

7.2.5 YnbTpa3sByKkoBasi BaHHa, NpeAnovTUTENbHO C TaMepoM, NpUroagHas AN UCNoNbL30BaHWUs MPU 3KC-
Tpakuuu rnapoKcnaoB.

7.2.6 WNoHHbIN XpomaTtorpad ¢ KOMNOHEHTaMU, nepevnucneHHbiMmn B 7.2.6.1—7.2.6.9. KOMNOHEHTLI 1
rMbkue LWNaHrn, HaxoasLMecs B KOHTaKTe ¢ pacTBOPOM Npo6bl UNN 3MOEHTOM, AOMKHbI, MO BO3MOXHOCTH,
ObITb U3roTOBMNEHLI U3 MHEPTHLIX MaTepuarnos, Hanpumep nonuadupadupkeToHa (MI33K).

7.2.6.1 Hacoc, obecneunsatoLLnii MOCTOSIHHDIA Ppacxo/ XuUakocT B ananasore ot 0,1 4o 5 cM3/MuH npu
nasneHun ot 15 go 150 MlMa.

7.2.6.2 CucTtema nonydeHust aMoeHTa, Noaxoaswero Ans UCnonb3oBaHua ¢ BbIbpaHHol pasgenurenbs-
HOWM KonoHKow (cM. 7.2.6.5), (cM., Hanpumep, [20]).

7.2.6.3 Cuctema Beoga npob, Mmeroliast He6oMbLLOW MEPTBLIA 06BEM 1 METaNMUYECKNIA KpaH C 3N1eKT-
POHHBIM yNpaBneHueMm, cHabxeHHas 4o3upyloLein neTne BMecTuMocTbio Ao 500 Mkn, ANsA BBeAeHWUs pacTBO-
pa Npobbl B NOTOK 3M0eHTa.

7.2.6.4 3awuTHas KONoHKa, pasMellleHHas nepea pasgenutenbHoOn KOMoHKon (cM. 7.2.6.5), anga ee
3aWWNTLI OT 3arpsasHeHNsa TBEPAbLIMM YacTULLaMU UM B3aUMOAENCTBUSA C CUMbHO aacopbupyrowmmMmncs opraHu-
YECKUMU COeAUHEHUAMUN, HaXoASALLMMAUCSA B pacTBOpe Npobbl.

7.2.6.5 PasgenutenbHasi KONOHKa.

PasgenuTtensHas KoMoOHKa Afisl MOHHOW XpomaTtorpadun ¢ XMMUYIECKUM NoAasfeHuneM, 3anosfiHeHHast
BbICOKOEMKOW NeNNUKYNAPHON KaTUOHOOBMeHHO cMmoroi, noaxoaawen ana otaeneHns Li, Na, K, Ca ot apy-
rMX KaTUOHOB.

PaspgenuTenbHaa KONOHKa ANs1 MOHHOW XpomMaTorpadum ¢ 3neKTPOHHLIM NogaBneHueM, 3anosiHeHHas
BbICOKOEMKOW NeSNUKYNAPHOA kaTMoHOOBMeHHO cMmoroi, noaxoaawen ana otaeneHns Li, Na, K, Ca ot gpy-
rMX KaTUOHOB.
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7.2.6.6 Moaynb nogasneHus Ans MIOHHOW XpomaTtorpadmmn ¢ XMMU4ecKMM nogasneHneM, NoAXOAALLMIA
AN NCMob30BaHUsA ¢ pasaenuTenbHON KOMoHKoM (CM. 7.2.6.5).

7.2.6.7 [eTeKkTop aneKTpornpoBOAHOCTU MPOTOYHOrO TUNa ¢ Aivelikon HeGonbluoro obbema, ¢ HemeTtan-
AU4ecKnM NyTemM noToka.

[MpunmedaHne— [JeTekTop 3NEKTPONPOBOAHOCTU MOXET GblTb UCNONb30BaH B MOHHON XpomaTtorpadum Kak ¢
XUMMYECKMM, TaK M C 3NIEKTPOHHBIM NOAABINEHNEM.

7.2.6.8 PernctpaTop AaHHbIX, MHTErpaTop WM KOMMbOTEP, COBMECTUMBINA C BbIXOAHLIM CUrHarom
aeTtekTopa, obecrnevnBaroLLUMn perucTpauuio oTKNMKa geTekTopa kak (pyHKLUIO BpeMeHUu, ANa UsMepeHus
BbICOTbI UMW NOLWaan nuKos.

PekomeHaytOT UCMOMb30BaTh aBTOMaTUYECKYH0 CUCTEMY pPerncTpaLm AaHHbIX.

7.2.6.9 EMKoCTb ANg antoeHTa, npeacTasnstowasn coboi cocyq, NOAXOAALLMA AN XpaHEHUS aroeHTa
U BOAbI, UCMNONL3YEMON ANSA NosyYeHUs artoeHTa (M. 7.2.6.2).

7.2.7 pH-meTp.

8 OueHKa BO34eNCTBUSA, CBA3AHHOIO C XapaKTepoM pabo4ero npouecca

8.1 OCHOBHbIe NONOXeHUn

MonoxeHna HacTosALWero cTaHgapTa OTHOCAT K MHAMBMAYaNbHOMY M cTauMoHapHoMy oTbopam npob.
MonoxeHus no paspaboTke METOAMK OLIEHKW 1 BbINOMHEHWUS U3MEPEHNIA NPUBEAEHBI B COOTBETCTBYHOLLIMX MEXK-
OYHapOoAHbIX, €BPOMNEeNCKUX U HaunoHanbHbIX cTaHgapTax (Hanpumep EH 482 [9], EH689[10], ASTME 1370
[71).

8.2 UHpmnBuayanbHbIN 0oT60pP NPO6

Bospeitcteue LiIOH, NaOH, KOH 1 Ca(OH), Ha paboTHUKoB 06bI4HO OrpeensiioT nyTeM UHAMBUAaYanb-
Horo oT6opa npob, T. k. coaepxaHue LiOH, NaOH, KOH 1 Ca(OH), B 30He AblxaHWsi MOXeT 0TnM4aThes OT UX
¢oHOBOro cogepxaHusi B Bosayxe paboyeil 30HbI.

8.3 CtauuoHapHbIi oT60p Npob

CrauunoHapHbIn 0T60p Npob NpoBoAAT NPU HEOBXOANUMOCTM NS OLLEHKN BO3AEUCTBUA Ha paboTHUKOB B
CUTyaLsX, Koraa HEBO3MOXHO NPOBECTU MHAWBMAYalbHbIN 0TBOP NPob (B kauecTBe NpUMepa Takow cuTyauum
cM. npumedaHue K 9.1.2.1); Ans oueHkun poHosoro cogepxanus LIOH, NaOH, KOH n Ca(OH), B Bo3ayxe pa6o-
yel 30HbI, C Lenbio onpeaeneHns apekTUBHOCTA BEHTUIALMN UNn ANs nofyyeHusa uHgpopmaunm oTHoCKH-
TeNbHO MEeCTOMOJIOKEHUA U UHTEHCUBHOCTU UCTOYHUKA BblAENeHUS.

8.4 Bbi6op ycnoBuit u cnoco6a usmepeHui
8.4.1 O6Lwue nonoxeHus

8.4.1.1 Mpo6bl cnieayeT oTGMpaTh Takum o6pasom, YToGEl He HapyLLaTb NPOU3BOACTBEHHYIO AeATENb-
HOCTb paboTHMKa U obecneunTb NoMyYeHne B HOpMasbHbIX PaboUYMX YCIOBUSIX NpeacTaBUTENbHBIX NPob,
COBMECTUMbIX C METOAOM aHan1sa.

8.4.1.2 TMpu BbIGOpPE cnocoba oT6opa Npob creayeT NPUHUMATL BO BHUMaHWE NPpakTuveckne BONPOChI,
Takne kak 0cobeHHOCTb Lienn N3MepeHnid, NepuoanyHOCTb U NPOAOCIDKUTENBHOCTL cneunduieckon TpyaoBon
OeaTenbHOCTH.

8.4.2 CKpUHUHroBble U3MepPeHUA AN onpeAeneHusl USMEHYMBOCTA MacCOBOW KOHLIEHTpaLum

BO BpeMeHU U/UNn NpocTpaHCcTBe

CKPUHWHIrOBbIE ONpeaeneHns M3MeHeHUn MacCoBOKN KOHLLEHTPaLMU BO BpEMEHU U NPOCTPaHCTBE NPoBo-
AT Ans:

- MonyYeHns HopMaLMmn 0 BepOATHOM Npodune MaccoBoi KOHLLEHTpaLMM XMMUYECKUX BeLLecTs;

- MAeHTUUKALMM MECT 1 NePUOAOB C NOBLILLIEHHLIM BO3AEMCTBUEM NPU USMEPEHUSAX;

- NonyYeHns UHOPMaLIMN O MECTOMNOSOKEHUN U MHTEHCUBHOCTM UCTOYHUKA BbiAEIEHUS;

- OLeHKM 3hheKTUBHOCTM BEHTUIIALIN UK APYTUX TEXHUHECKUX CPEACTB.

8.4.3 CKpUHUHroBble U3MepeHUst ycpeQHEeHHOW N0 BpeMeHU MacCOBOM KOHLeHTpaLuuu

M U3MepeHUs B HanxyzlieM cnyyae

8.4.3.1 CKpPWHUHroBble U3MepeHUsa ycpeaHeHHON No BPEMEeHU MacCOBOW KOHUEHTpauun MoryT 6biTb
nposeaeHbl ANA NONYyYeHNs NpubnmusnTenbHou nHpopmauumn 06 yposHe BO3AENCTBUS, HA OCHOBAHUN KOTOPON
JenaioT BbIBOA O CYLLECTBOBaHUA U Cepbe3HOCTU NpobnemMbl. Mx Taioke MOXHO UCMoNb3oBaTh AN onpedene-
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HUS TOro, ABMAETCA NN BO3AENCTBUE 3HAYNTENMBHO HXKE WX 3HAYUTENbHO Bhille npeaenbHo AoMYCTUMOro
3HaYeHUs.

8.4.3.2 CKPWHWHIOBbIE N3MEPEHNA ycpeaHEHHON MO BPeMeHU MacCoBOI KOHLLEHTpaL M 06bl4HO MPOBO-
OST Ha HavanbHbIX CTaAMsX HabnAeH Anst oLueHkM apdeKTUBHOCTU Mep KoHTpons. OT6op npob MoxeT
6bITb NPOBeAEH BO BpeMsl XxapakTepHbIX paboyux onepauunin, 4ns nonyyYyeHuns YeTkon nHbopmaumm o6 yposHe
1 npocbnne BO3AENCTBMUS, TMBO ero MOXHO NPOBOANTL B HAUXYALEM Crydae.

MpumedaHue— PeaynbTaTbl CKPUHUHIOBOIO N3MEPEHUsI YCPEAHEHHOW N0 BPEMEHN MaCCOBOW KOHLEHTpa-
LMW MO3BOMSIOT YETKO UAEHTUUUMPOBaTL paboune onepaumm, BO BPEMs KOTOPbIX MPOUCXOAUT MakcuMarbsHoe Bo3ge-
MCTBUE, TaKMe N3MepPeHsi OBbIMHO Ha3bIBaOT «M3MEPEHNSIMM B HAWMXYALLEM Criyyaey.

8.4.4 N3mepeHusa B6NIN3N UCTOUHMKaA BbIGpOCOB

N3amepeHns B6msn MCTOYHMKA BEIGPOCOB NPOBOAAT ANA NoSyyYeHus nHdopmaLlum OTHOCUTENbHO ero
MECTOMOSOXEHNA U UHTEHCUBHOCTWU. COBMECTHO € ApYyron nHdopmaumein oHU MoryT cnocobcTBoBaTh UCKILo-
YeHUWo NpeanonaraeMoro NCTOUHUKa 3arpsa3HAOLLNX BELLECTB, Kak BHOCSILLEro CYLLIeCTBEHHbIV BKaa B obLuiee
BO3OeNCTBME.

8.4.5 MsMepeH 1A AnA cpaBHeHUA € NpegenbHO A0NYCTUMbBIMU 3Ha4YeHUAMU U nepuoguie CKUMU
U3MepeHnAMu

8.4.5.1 NamepeHus onsa cpaBHeHUs ¢ npeaerbHO A0NYCTUMbIMUA 3HAYEHUAMM.

N3mepeHus ansi cpaBHeHNs ¢ npegernbHo 4oMYCTUMBIMI 3HAYEHUAMW NPOBOAAT ANA NOAYYEHUSA TOYHON
1N OOCTOBEPHOW MHMOPMaLMKA U NPOTrHO3MPOBaHNA YCPeaHEHHOW NO BPEeMeHW MacCOBOW KOHLEHTpaLun
onpeaeneHHOro XMMMUYeCKoro BeLLiecTBa BO BAbIxaeMoM Bo3ayxe (cM. EH 482 [9]).

Mpu NpoBeAeHUN N3MEPEHNIA AN CPaBHEHUS C NpeAenbHO A0NYCTUMBIMU 3HAYEHUAMU, YCTaHOBMNEHHbI-
MW ONs1 KpaTKOBPEMEHHOIo BO3AENCTBUS, BpeMs oT6opa npob A0IMKHO No BO3MOXHOCTU MakCUManbHO COOT-
BETCTBOBATb pernamMeHTUpoBaHHOMY Nepuoay, CocTaBnsowemMy obbuHO 15 MUH.

Mpw npoBeAeHUM N3MEPEHNIA AN CPaBHEHUS € NpedernbHO A0NYCTUMBIMU 3HAYEHUAMW, YCTaHOBEHHbI-
MW 4N ONroBPEMEHHOro BO3AeNCcTBMS, NPodbl 0TOMpaloT B TedeHue Bcer paboyein CMeHbl, eCNn 3TO NPakTu-
4YecKM OCYLLECTBMMO, IGO0 B TeyeHWe HEeCKONMbKUX XapakTepHblX pabouux onepauun (cdopmyna ans
BbIMUCEHNS MUHMMAarbHON NPOAOMKNTENbHOCTUM 0T6opa Npob npusegeHa B 9.1.2.1).

MpumeyaHune— Hanbonee ToUHyI0 OLEHKY AONTOBPEMEHHOTO BO3AENCTBUS MNony4yaioT npy ot6ope npob B
TeveHue Bcel paboyeli CMeHbl, OAHAKO YacTo 3TO HbIBAET NPaAKTUHECKU HEOCYLLECTBUMO (HanpuMep, 13-3a BO3MOXXHOM
neperpy3sku punsTpa).

8.4.5.2 lMepuoanyeckue namepeHus

Meprognyeckne namepeHns BLINOMHAT ANA onpeaeneHns Toro, USMeHUNNCH N YCrioBUs Nocre npose-
AeHns N3MepeHniA, ANa cpaBHeHNd ¢ npeaenbHO A0NYCTUMBIMU 3HAYEHUSIMU UMW ANA onpeaeneHus Toro, YTo
Mepbl KOHTPOSIA ocTatoTcs 3P EKTUBHBIMM.

9 O160p Npo6

9.1 MpepBapuTenbLHOE pacCMOTpeHUue
9.1.1 BbIGop u ucnonb3oBaHue Nnpo600T60PHUKOB

9.1.1.1 Bbi6upatoT npobooT6opHukn (cM. 7.1.1), NpegHasHayeHHble ANA YNaBfMBaHWUS BAbIXaeMOW
dpakunmyacTuy, B Bo3ayxe, kKak npusegeHo B UCO 7708, narotoBneHHble U3 MaTepuana, He B3anMoAencTBYO-
wero ¢ LIOH, NaOH, KOH 1 Ca(OH)s,.

Mo BO3MOXHOCTW BbIBUpaeMble NPo6OOTBOPHNKN OOMKHBI ObITb U3rOTOBMEHBLI U3 TOKOMPOBOASILLErO
MaTepuana, nockorbKy npo6ooTOOPHMKU, N3rOTOBMEHHBIE U3 HEMPOBOASILLErO MaTepuana, UMetoT 3eKTpo-
cTaTnyeckre CBONCTBA, KOTOPbIE MOTyT okasaTb BrUsIHWE Ha NPpeACcTaBUTENbHOCTL 0TOOpa Npob.

9.1.1.2 WcnonbaytoT NPobooTOOPHUKA NPU CKOPOCTW MOTOKA, YCTAaHOBMEHHOW B COOTBETCTBUMM C
WHCTPYKLUSIMUN M3rOTOBUTENS.

9.1.2 Nepuoa ot6opanpo6

9.1.2.1 TMepwuop otbopa nNpob BbIGMPatoT B COOTBETCTBUN C Lienbio N3MepeHnii (cM. 8.4) Tak, uTobel obec-
neynTb, YT0 OH ByaeT AocTaTouHLIM Ans onpeaeneHus LiIOH, NaOH, KOH u Ca(OH), c aonycTumoit Heornpeae-
NeHHoCThIo (CM. 3.5.8) Npu YPOBHE 3HAYMMOCTU, MPUHSITON B 061acTy NPOMBILLNEHHONM rureHel. Hanpumep,
BbIYMCMAKT MUHUMarbHBIA Neproa oTbopa Npob, Heobxoaumelin Anst o6ecnedeHus ot6opa konnyectsa LiOH,
NaOH, KOH 1 Ca(OH),, npeBeblLlatoLweroc HWKHUA npeaen avanasoHa UsmMepeHnin Metoaa aHanvsa, koraa ux
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maccoBasl KOHLeHTpauusi B UCCMeayeMoM BO3[yXe COOTBETCTBYET KpaTHOMY uucry ee npeaeribHo
A0NyCTUMOro sHaueHus, no chopmyne

.= Miower
™ gy -Fopry’
rae tin — MUHAManbLHoe Bpems oT6opa Npob, MuH;
Miower — HWKHWUIA Npeen AnanasoHa U3MepeHnin MeTo1la aHanusa, MKr;
Gy — 3apaHHbIi pacxod Bosayxa B NpobooTOOpHMKE, 1/MUH;

F — cooTBeTCTBYOLIEE KpaTHOEe NpefenbHO AoNnycTUMoe 3HaveHue (Hanpumep, 0,1 Ans ycpeqHeHHOro
no BpemMeHu 8 4 npeaenbHO AOMYCTUMOrO 3HavyeHus unu 0,5 Ana KpaTKoCpPOYHOro NpeaenbHo
BONYCTUMOTO 3Ha4YeHUs);

p 1 v — NpeaenbHo 4oNYCTUMOe 3HAaYEHWe MacCOBOW KOHLIEHTPaLK, Mr/m3.

MpumeuyaHnune— EcnumruHnmansHoro nepyvoaa otbopa npob HegocTaTouHo Anst oT6opa KonuyecTBa BewecT-
Ba, He06X0ANMMOro B COOTBETCTBUM C 324aHHOM LIENbIO M3MEPEHUIA, TO yCTaHaBNMBaioT 6onee BbICOKUI pacxos uepes npo-
600TGOpPHUK.

9.1.2.2 Mpu 0XnaaemMoM BLICOKOM COAEpXKaHUM TBepabIX YacTul, B Bosayxe BulbupatoT nepuoq ot6opa
Npo6, CKNIoYaoLWUIN BOSMOXHOCTL Neperpysku punbTpa TBepAbIMU YacTULLaMN.

9.1.3 BnusHue TeMnepartypbl U AaBreHUs

9.1.3.1 BnuaHue TemnepaTtypbl U AaBIIEHUs1 HA USMepeHue pacxoaa

CcbINatTcsa Ha UHCTPYKLUUU NPON3BOAUTENS AN1S TOTO, YTOBbI ONpeaenvThb, 3aBUCUT N UsMepeHHoe pac-
xogomepom (cm. 7.1.4) s3HaveHne 06beMHOro pacxoga oT TemnepaTtypbl U AasneHus. Ecnu pasnuune mexay
TemnepaTypon okpyxatLuen cpedebl U aTMocdepHbIM AaBreHneM BO BpeMsl rpagyMpoBKU pacxogomepa u BO
Bpems oT6opa npob 4ocTaTouHO GONbLLIOE U MOXKET NPUBECTU K MOTPELLHOCTM U3MEpPEHNs pacxoaa, NnpeBblla-
toLen 5 %, To Heob6xoaMMo BBeAeHWe Nonpasku. [Nsi 3TOro usMepsiioT 1 3anvcbiBaloT TeMNepaTypy okpyXxato-
el cpeabl 1 aTMocepHoe gaBneHue, Npy KOTOpbIX Obina NpoBepeHa rpagyupoBka pacxogomepa (cm. 7.1.4),
1 TeMnepaTypy oKkpyxatoLlei cpeabl U aTMochepHoe AaBneHue B Havane 1 koHue nepuopa otbopa npob (cm.
9.4.1194.2).

Mpumeuanwue—Tllpumep BBEASHUSI MONPaBKW HA TemMnepaTypy U AABfeHWe B NOKA3aHUA pacxogomepa
NOCTOSIHHOIO Nepenazaa AaBfeHns ¢ NnepemMeHHON Nnowaabio cevennn npusedeH B A.1.

9.1.3.2 lNpeacTaBneHue pe3ynbTaToB N3MepeHnii

YcTtaHasnueatoT, Heobxoaumo nu npuseaeHne cogepxarnusa LiIOH, NaOH, KOH n Ca(OH), B Bosayxe K
cTaHAapTHbIM ycnosusam (cM. MCO 8756 [2]). Ecniv Takas HeoBxoaUMMOCTb CyLLLECTBYET, TO U3MEPAIOT U 3anu-
CbIBaOT aTMocdhepHoe AaBneHne U TeMnepaTypy oKpyxawLei cpedbl B Ha4ane 1 no okoH4yaHuu nepuoga
oT6opa npob (cm. 9.4.1 1 9.4.2) n BBOAAT HEOBXOANMY!IO MOMNPaBKy, BblYncrneHHyto no dopmyne (A.1).

MpwumeyaHune— Maccosyto koHueHTpauuto LIOH, NaOH, KOH u Ca(OH)2 B BO3ayxe 0Obl4HO onpedensioT
npu pearbHbIX YCIIOBUSIX OKpYKatoLLel cpeabl (TeMnepaType v AaBneHunn) B paboudeli 3oHe.

9.1.4 Ob6paboTka npob

Onsa cHWKeHWUA pucka NoBpeXxaeHUs Unn 3arpsisHeHus 06paboTaHHbIX hunbTpos (cM. 7.1.2.), paboTatoT
TONbKO C MOMOLLIbIO MUHLETa (CM. 7.1.5.3), B uMcToM NoMeLLeHnu, ¢ MUHUManbHbIM cogepxaHunemLi, Na,KnCa
B BO3AyXe.

9.2 MoaroToBKa k 0oT6OPY NPoO6
9.2.1 Ouuctka npo600T60pPHUKOB

Mepen ncnonb3aosaHnemM Bce npobooT6opHUKA (CM. 7.1.1) ounLLaI0T, 32 UCKITIOYEHMEM TeX Crydaes, Koraa
MCNonb3yT 0aHOPAa30oBbIe KapTpumkK Ans oT6opa Npob. PasbupatoT npo6ooTOOPHMKM, BbiAEPKMBALOT B pac-
TBOpE MOOLLIEro CpeacTBa, TLWaTeNbHO NPOMbIBaOT BOAOW, BbITUPAIOT BMUTHIBAIOLLIEN TKAHBIO U AalOT OKOHYa-
TelbHO BEICOXHYTb Nnepea cbopkoii. B kauecTBe anbTepHaTUBbI NCNOMb3YHOT 1abopaTopHYH MOOLLYHO MaLLUHY.

9.2.2 YctaHoBKa (hunNbLTPoOB B Npo600T6OPHUKU

B kaxablA YncTbIi npobooT6opHUK (CM. 9.2.1) BCTaBMNAT Noaxoasawnii onnbTp otéopa npob (cm. 7.1.2)
Janee MapKkUpyroT Kaxablil Npo6ooTOOPHUK YHUKaNbHBIM cnoco6oM, YToGb! ero MOXHO 6b110 naeHTUULMPO-
BaTb, N repMETNYHO 3aKPbIBAOT 3ALLMTHOM KPILLKOA MW 3arnyLUKOA ANs NpeaoTBpalleHNs 3arpsasHeHus..

9.2.3 YcTtaHoBKa 06BeMHOro pacxoaa
YcTanoBKY 06bEMHOMo pacxoda OCyLECTBAAOT B YACTOM NOMELLEHUU, C MUHUMaIbHBIM COAEPKaHNEM
Li, Na,Ku Ca.
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CoeauHatoT Kaxabli NPo600TOOPHUK € YyCTaHOBMNEHHBIM hunbTpom (cM. 9.2.2) ¢ Hacocom (cMm. 7.1.3),
Ncnonb3ya rubkuin wnanr (cMm. 7.1.5.1), n nposepsitoT Ha oTcyTcTBUE yTeuek. C kaxaoro npo6ooTbopHUKa cCHU-
MatoT 3aLWUTHYHO KPbILLIKY UKW BbIHUMAaKOT NpobKy, BKIIOYaOT Hacoc, NoAcoeuHSIOT pacxogomMep (cM. 7.1.4)
K BXOAHOMY(bIM) OTBepcTUIO(AM) NpobooTOopHUMKA W ycTaHaBnuBalT Tpebyemblit 06beMHbIA pacxon
(cm. 9.1.1.2). BbIknoyatoT HAcoc 1 3aKpbiBaloT NPoB00TOOPHMK KPLILLIKOW MW NpobKoi Anst NpeAoTBpalleHns
nonagaHuA 3arpsAsHAOLWMX BeLWeCTB Npyu TpaHCMOPTUPOBaHUM K MecTy oTbopa npob.

Mpu HeoBxoAMMOCTU Nepea ycTaHOBKOM 06 beMHOro pacxoa AatoT HAacocy BbIATU Ha pabounii pexxnum.

9.2.4 XonocTtbie npo6bl

Mpu oT6ope xonocton Npobbl NCNONL3YIOT OANH YUCTBIN NPOBOOTOOPHUK U3 KXKAOW NOArOTOBNEHHON
cepuun, cocTosAwel u3 10 Npo6ooTEOPHUKOB, 0bLLIee YUCTIO XONOCTLIX P06 AOIMKHO GbITh He MeHee Tpex. O6pa-
LWaoTCs ¢ 3TMMU NPpo60ooTEOPHUKaMK Tak XKe Kak ¢ NpobooTGopHMKamu Anst oT6opa Npob 0THOCUTENbHO TPaHC-
NOPTUPOBAHUS U XpaHEHUs!, HO He MPoKaYMBaloT Bo3ayx yepes hunbTp.

9.3 MecTo oT60pa npo6
9.3.1 UnauBuayanbHbIM OT6OP NPO6

9.3.1.1 MNpo60ooTOOPHUK pazMeLLatoT B 30HE AblXaHUs paboTHUKA Tak 6MM3KO KEero pTy MHOCY, HACKONbKO
3TO NPaKTUYECKN OCYLLLECTBUMO, HAaNpUMep, NPUKPENIISIOT K BOPOTHUKY. Hacoc 3akpennsoT Ha ogexae paboT-
HUKa Takum 06pa3oM, 4Tobbl OH He MeLLan ero NPOU3BOACTBEHHON AeATENbHOCTU, HanNpUMep C NOMOLLIbHO MOAC-
HUYHOTO peMHSA (CM. 7.1.5.2) unu nomeLlaloT ero B KapmaH.

9.3.1.2 PaccmatpusaioT, BNUSET N xapakTep paboyero npolecca Ha pasnuuue Mexay hakTu4eckum
BoageticTenem LiOH, NaOH, KOH n Ca(OH), Ha paboTHuKa, KoTopoe onpeaensioT npu nomoLum npo6ootéop-
HUKa, NPUKPENNEeHHOTO K BOPOTHUKY, U UX coaepkaHueM B Bo3ayxe. MNpu HeoB6XoauMocTu NPpMHMMALOT cneum-
anbHble Mepbl, 4ToObI NpUKpPenUTL NPO60OTOOPHUK MakcumMarnbHO 6IIM3KO K HOCY U pTY paboTHUKa.

9.3.2 CrauuMoHapHbI# oT60p Npo6

9.3.2.1 Ecnu ctaunoHapHblin 0T6op Nnpob NpoBoaAT ANs OLEHKN BO3AeNCTBUsSl Ha paboTHWKa B crnydae,
Korga UHAMBUAYanbHbIA 0TGoP NPo6 HEBO3MOXEH, TO NPpo600TOOPHUK pa3MeLLatoT B HenocpeacTBeHHO 6nu-
30CTU OT paboTHMKa Ha BbICOTE ero AblxaHus. Ecnv ectb Bonpockl, To MecTo oT6opa npob BeibupaloT B ToUKe,
rae pyck Bo3aencTBMsA HanBonbLUKIA.

9.3.2.2 EcnucTtaunoHapHbIin oTbop Npob nposoadaT aAns oueHkun poHosoro cogepxaHus Li, Na, KuCas
paboyeil 30He, TO BbIGUpatoT MecTo oT6opa Npob AocTaTouHOo yaaneHHoe oT pabounx npoueccos, YTobbl Li,
Na, KnCa oT UCTOYHUKOB BblAeNeHns He okasblBann HEMOCPeACTBEHHOTO BAMAHUA Ha pesynbTaTthl U3Me-
PEHIA.

9.4 OT60p Npo6

9.4.1 Ecnu Bce noaroToBreHo K oT6opy npob, To ¢ Npo6ooTOOPHMKA CHUMAIOT 3aLLUTHYHO KPbILLKY Un
BbIHUMaIOT MPOGKY M BKIOYAOT Hacoc. PernctpupytoT 3Ha4eHns BpeMeHn 1 06beMHOro pacxoga B Havane
oTb6opa nNpob. EcnnHacoc ocHalleH MHTerpanbHbIM TaiMepPoM, TO NMPOBEPSIHOT yCTaHOoBKY Hynst. MNpu Heobxoau-
MocTu (cM. 9.1.3) u3mepsitoT TemMnepaTypy okpyxatoLLeli cpeabl M aTMocthepHoe AaBrneHre B Hadyane oTéopa
npo6 npunomowu TepmomeTpa (cm.7 .1.5.4) nbapomeTpa (cM. 7.1.5.5) U 3anunceiBatoT MOMydYeHHbIe 3HAYEHUS.

MpwumedaHue— EcnnTtemnepaTypau gaBrneHue B MecTe oT60pa npob oTnm4aloTes oT TemnepaTtypbl M aasne-
HWS NPKW yCTaHoBKe 06beMHOro pacxoaa (cm. 9.2.3), To 06 beMHbIN Pacxod MOXET U3MEeHUTLCS U NoTpebyeTcs nepeycTa-
HOBKa pacxoga nepepg Haqanom otbopa npoob.

9.4.2 Mo okoHuyaHuK nepuoga otbopa Npob (cM. 9.1.2) perncTpnpyroT BPeMs 1 BbIMUCISIIOT NPOSOoMKM-
TenbHocTb 0T6opa Npo6. MpoBepaAlT NoKasaHUa MHOUKaTopPa HeUCNpPaBHOCTEN U/ MU MHTErpanbHOro Tanvepa
Mpw ero HanU4ynUmM 1, eCnv O4EBUAHO, YTO HAcoC He paboTarn AomKHbEIM 06pa3oM B TeHeHne Bcero nepuroga ot6o-
pa npob, To Npoby GpakytoT. UamepsitoT 06 beMHBI pacxod No OkoHYaHUM 0TGopa NPob NpM NOMOLLM pacxoao-
mepa (cM. 7.1.4) n 3anucelBatoT nonydeHHoe 3HadeHue. Mpu HeobxogumocTu (cM. 9.1.3) no okoHYaHUK oT6opa
npo6 M3MepsoT TemnepaTypy oKpyXatowen cpedbl 1 aTMochepHoe AaBneHWe npu NoMoLy TepMomeTpa
(cM.7.1.5.4) nbapomeTpa (cM. 7.1.5.5) 1 3anucbIBaloT NOMyYeHHbIE 3Ha4YeHUS.

9.4.3 PeructpupytoT Bce Heobxoaumble AaHHble o Npobe 1 npouecce ot6opa npob (cM. [13]). Beluncns-
0T CpeaHuin oGbeMHbIN pacxod NyTeM ycpeaHeHNs 3HaueHnii 06beMHOro pacxoda B Havane n koHue otbopa
npo6 u, npu HeobxoanmocTu (cM. 9.1.3), BLIMUCTISIOT cpeHNE 3HaYeHUs1 TeMnepaTypbl OKpyKatoLen cpeabl 1
aTMoccepHoro AasnenHus. BelumncnsoT o6bem oTobpaHHOro Bo3dyxa B NUTpax npu TemrnepaTtype okpyxaro-
e cpeabl M aTMocthepHOM AaBNeHUN MyTEM YMHOXEHWUS cpeHero 3Ha4eHus pacxoaa, B IMTPax B MUHYTY, Ha
npoaomkuTensHocTL 0T6opa Npob B MUHYTaX.
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9.5 TpaHcnopTupoBaHUue Npob
9.5.1 Mpo600T6O0PHUKU C BHYTPEHHUM KacceTHbIM (PUNLTPOM

[ns npo60o0TEOPHUKOB € BHYTPEHHUM KacceTHbIM (pUMbTPOM, U3 Kaxkaoro Npo6ooT6opHUKa BbIHUMAIOT
KacceTHBI (OUNbTP 1 3aKPLIBAKOT €ro KPbILLIKOW UMW 3aXKUMOM A5 TPaHCMOPTUROBaHUS.

9.5.2 OpHopazoBble NPOo60OTOOPHUKM KAaCcCeTHOro Tuna

Ecnu npo6bl oTo6paHbl B ogHOopa3oBble NpobooTOOPHMKM kKacceTHOro Tuna, To UX TPaHCNopTUPYoT B
nabopaTtoputo B 3TUX NpobooTbopHMKaX.

9.5.3 TpaHcnopTupoBaHue npo6 B nabopatopuio

9.5.3.1 OnsanpenoTBpalleHusi noBpexaeHUs npobbl TpaHcnopTUpytoT B nabopaTopuio (cm. 9.5.1,9.5.2)
B MapKUpPOBaHHOM KOHTeHepe, npeAHasHa4YeHHOM ANs nepeBo3ku Npob.

9.5.3.2 TapaHTUpYyOT, YTO CONPOBOAMTENbHANA JOKYMeHTaLuWs K npobam npurogHa Ans ycTaHoBNeHUs!
nocrnegoBaTenbLHOCTN AeNCTBMIA No 06ecneveHmno coxpaHHocTy Npob (Hanpumep, cm. ASTM D 4840 [8]).

10 AHanus

MpepynpexaeHue — Mpu npoBeAeHUN aHanN13a UCNONb3YIOT Noaxoasiye cpeacTBa MUHOUBUAY-
anbHOW 3aWuThI (B TOM Ynucne, NOAX04sLIMNE NepPYaTKK, 3alUTHYIO MackKy MU O4KHM).

10.1 lMpuroTtoBneHue aHanNnU3UpyeMbIX U rpaayupoBOYHbLIX PacTBOPOB
10.1.1 BbiGop MeToAa NPUroTOBINEHUsA Npo6

OnpenenstoT, 4TO UCNONL30BaTh B KAYECTBE PacTBOPUTENS 4NA NPUrOTOBMEHNS aHanManpyemelx pac-
TBOpOB AN onpeaeneHus LiOH, NaOH, KOH n Ca(OH), B 3aBUCMMOCTI OT METOANK aHanmnsa 1 Tuna uenorb-
3yeMOol pasgennTenbHON KOMoHKU: Bogy (CM. 6.1) nnu anoeHT. JansHenwmne pykoBogsiiue ykasaHusa cMm.,
Hanpumep, B [20].

10.1.2 OeiicTBUe, Ansi 0T6Opa 4acTUL CO CTEHOK NPO0600TOOpHUKa

o OTKPBLITUA TPaHCNOPTUMPYEMOTO KacceTHoro unbTpa unu npobooTbopHMKa Heo6XxoAUMO paccMoT-
peTb BO3MOXHOCTb TOT0, YTO BO BpeMsi 0T6opa Npob YacTuLbl MOryT ocejaTb Ha BHYTPEHHUX CTEHKaX KacceT-
Horo punbTpa unm Nnpo6ooTOopHUKa, M AENCTBUS, KOTOPbIE MOTYT NOTpeboBaThCA ANs BKIMIOYEHUs UX B Npoby.
JononHutensHas uHcpopmaLums npuseaeHa B npunoxeHun C.

10.1.3 MpurotoBneHue aHanNU3npyeMbiX pacTBOpoOB

10.1.3.1 OTKpbIBalOT KacceTHble UnbTpbl UM NpobooTbopHUKKM (cM. 9.5) U nepeHocaT unbTp Anst
oT60pa Npob B OTAENbHBIA MapkUpoBaHHBIA COCYA C HaBUHYMBAIOLLEACS KPbILLKONA (cM. 7.2.3.2) unu nabopa-
TOPHBIN cTakaH (CM. 7.2.3.3 unun 7.2.2) c nomoLbto YucToro nuHueTa (cMm. 7.1.5.3), cneasi 3a teM, 4Tobbl CTOpOHA
dunbTpa ¢ oTobpaHHo Npoboit Obina obpallyeHa BBepX. AHaNOrM4YHbIM 06pa3om 0bpalalTcs C XONOCTbIMU
dunbTpamn (cm. 9.2 .4).

MpumeuyaHun e — Bo3mMOXHO BbINOMHUTL IKCTPaKLUMIO B NPO600TOOPHMKAX KACCETHOrO TUNa, eCNY OHU UMEeIOT
[0CTaTOYHYI0 MOLWHOCTb M BOAOHENPOHULAEMbI, KOTAA BLIXOAHOE OTBEPCTUE ANSA NPO6bI 3aKPbITO 3aLMTHLIMM 3arfyLuKa-
Mu. B aTom cnyyae pacteop gnisi akctpakumm (cM. 10.1.3.2) gorkeH 6b1Tb nprbaBneH k NnpobooTOOPHUKY Yepe3 BXogHoe
oTBepcTUe Ansi Bo3ayxa, a caMu npobooTOOpHUKM yaepKUBAIOT B BEPTUKANbHOM NMONOXeHUU BO BpeMsi 06paboTkm mx
B yNbTpa3ByKkoBoii BaHHe (cM. 10.1.3.3) ansi npegoTBpaLLeHusi BbINNECKMBaHUS U 3arpsi3HeHUs1 pacTeopa npo6bl.

10.1.3.2 AxxypaTHo nuneTkoin nobasnsioT 10 cm3 Boabl (cM. 6.1) unu antoeHTa (cM. 6.3) B Kaxablit nabo-
paTOpHbIA CTakaH U cocyzl ¢ HaBUHYNBAIOLLENCS KpbILLKOW. Ecriv ucnonbayembii npo6ooT6opHMK 661 Takoro
TUNA, YTO OCEBLUME HA ero BHYTPEHHUX NOBEPXHOCTAX TBEpAbIE HacTULLbI ABMISAIOTCA YacTbio Npobbl (cMm. C.2), To
UCMONb3yIOT BOAY WA 3JI0EHT ANA TWaTesNbHOro BbiMbIBaHMS MIODLIX YacTUL, OCEBLUMX Ha BHYTPEHHMUX
NoBepXHOCTAX Npo6ooT6opHUKa, B NabopaTopHblid cTakaH. B cnyyae dunstpos us MTOI gobasnsior 0,1 cm3
3TUNOBOro cnUpTa us-3a rmapogobHLIX CBONCTB 3TUX (PUMLTPOB.

10.1.3.3 OcTopoXHO BpallaoT cTakaHbl Ansi nepeMellvMBaHus UX COaepXnumMoro, cneas 3a Tem, utobbl
npu 3ToM PUNLTPbLI OCTaBaNMCh MOMIHOCTLIO MOrPYXEHHBLIMU B XXnAKOCTb. ObpabaTbiBaloT cTakaHbl B ynbTpas-
BYKOBOW BaHHe (CM. 7.2.5) B TeyeHue 15 MUH, a 3aTeM OCTaBNSAIOT NOrpPy>XeHHbIMU Ha 14 NpU KOMHaTHON TeMne-
paType, NnepMoauyecku Bpallas 1 BCTpAX1Bas.

10.1.3.4 ®dunbTpyloT Kaxabli pacTBop Npobbl vyepes punbTp M3 MTPI (cm. 7.2.3.6), Hanpumep c Ucnosb-
30BaHWeM o4HOPa3oBoro wWnpuua (cM. 7.2.3.7), nomeluas Kaxabli unbTpaTt B OTAENMbHYH0 MapKUPOBaHHYO
BMany Ansa aBTomatuyeckoro npobootTbopHoro ycTpocTea xpomaTorpadpa (cm. 7.2.3.8).
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10.1.4 MpuroTtoBneHue rpagyMpoBOYHbLIX pacTBOPOB

MpWroToBNAOT, KAaK MUHUMYM MNSITb rpaZyMpoOBOYHBIX PACTBOPOB CO 3HAYEHUAMU MacCOBOW KOHLEHTpa-
uun B AManasoHe, Hanpumep ot 0,3 ao 3mr/nansaLi,ot0,6 no 6 mr/ngnaNa, K, nCa. AkkypaTHo nuneTkon nepe-
HOCAT COOTBETCTBYIOLLMIN 06bem paboyero cTaH4apTHOro pacTteopa (M. 6.5.5) B oTAeNbHbIE MapKUPOBaHHbIE
MepHble KonBbl ¢ 04HOW MeTKoM (cM. 7.2.3.1 unn 7.2.2) unu otkanmbposaHHble LeHTpudyxHble Npobunpkn
(cm. 7.2.3.4), noBoaaT A0 METKM BoAOW (CM. 6.1), 3aKpbliBatoT NpobKkol 1 TwaTenbHo nepemMeLunsatoT. Ceexue
rpagyupoBOYHbIE PACcTBOPbLI FOTOBAT eXeAHEBHO.

10.2 UHcTpyMeHTanbHbIN aHanus3
10.2.1 HacTtpoiika npubopa

10.2.1.1 HacTpaunBatoT MOHHBIN XpomaTorpady B COOTBETCTBUM C MHCTPYKLMUSIMA U3rOoTOBUTENS.
10.2.1.2 YcTaHaBnMBaloT COOTBETCTBYOLWNIA 06beM NeTnv Ang BBoda Npobbl.

10.2.1.3 HacTtpauBatoT AeTeKkTop 4518 N3MEPEHUSA B COOTBETCTBYHOLLEM AManasoHe.

10.2.1.4 HacTpaumBatoT pacxog antoeHTa (cM. 6.4), NoaxoasaLwnia 418 UCMOSb3YEMON KONOHKW.
10.2.1.5 HacTpanBaloT COOTBETCTBYIOLNIA pacxol pereHepupyoLero pactsopa.

10.2.2 AHanus

10.2.2.1 BeoasaT rpagyvnpoBoyHble pacTeopbl (M. 10.1.4) B MOHHbIA XpoMaTorpad B Nopsiake ysenuye-
HUS1 UX MaCCOBOW KOHLLEHTpaL,M1 1 onpeaenstoT NoLwaan nukoB No ruapokcuaam Ans kaxaoro rpagynposod-
HOro pacTeopa.

10.2.2.2 UcnonbayoT nporpaMMHoe obecneueHne xpomaTorpada Ans nonyyeHus rpagyMpoBOYHON
(Y HKLIAM, UCNIOMb3YA NTUHEHYI0 perpeccuio. MoBTOPSIOT rpaflyupoBKY, ecriv koahdULIMEHT AeTepMuHaLn R2
cocTasnsieT MmeHee 0,999.

Mpumeyahnune—EcnnR2<0,999, To BO3MOXHO yaaneHne ojHol 0LuMBOYHOI rpagyMpOBOYHON TOUKM U NPO-
BeAeHWe NOBTOPHOM 06paboTku AaHHLIX A5s1 NONyYEHUS NPUEMIEMON rPagynpoBOYHON (PyHKLUN.

10.2.2.3 BBoAsAT X0NocTble pacTBOPbI M aHanusupyemblie pactBopbl Npob (cM. 10.1.3) B MOHHLIA Xpoma-
Torpad 1 NPOBOAAT M3MepPeHUs A1 KAXKA0ro pacTeopa. [ins onpeaeneHust MaccoBOW KOHLIEHTpaL M1 rnapok-
CWOOB, B MUNNUrpaMmMax Ha NATP, UCMIOSb3YIOT COXPaHEeHHYHo B NaMsiTi Nnpubopa rpagyvupoBoYHYo (hyHKUMIO
(cm. 10.2.2.2).

10.2.2.4 AHanuaupyoT rpagyMpoBOYHBIA XONOCTON PacTBOP W rPaayMpPOBOYHBIN PacTBOP C MacCoBOW
KOHLeHTpaLumei, COOTBETCTBYIOLEN CpeaHen YacTn AnanasoHa usMepeHUin nocne HavyanbHoW rpagyupoBK1 1
nocne aHanusa Kaxablx AeCcATU aHaNU3npyeMbix pacTBopoB. Ecnu usmepeHHoe 3Ha4YeHNe MacCOBOWN KOHLLEH-
Tpauun rmapoKCUa-NOHOB NMpY BBEAEHUN FPagyupOBOYHOro XONOCTOro pacTeopa HaxoauTcs Bhille npeaena
obHapyxeHust MeToaa, onpeaeneHHoro B cooteseTcTeum ¢ 10.3.2 nnu ecnv nsMepeHHas MaccoBasi KOHUEHTpa-
ums Li, Na, K Ca-1noHoB npu npoBepke rpagyvMpoBKu MaMeHunach 6onee 4em Ha +5 %, TO BbINOMHSAOT O4HO U3
cneayloLWwmMx KOPPEKTUPYHOLLIMX U3MepeHUit. JTnbo ¢ noMoLLbio NporpaMMHoro obecnedeHus npubopa Koppek-
TUPYHOT U3MEHEHNE YYBCTBUTEBHOCTU (MCNONb3ys CpeCcTBa KOPPEKTUPOBKM YrNoBoro koadgdpuuneHTa), nnbo
BPEeMeHHO MpekpallaoT aHanus 1 NpoBoasAT NOBTOPHYO rpagyupoBky. B niobom cnyyae noBTopHO NpoBoaaT
aHanms pacTBOpPoOB, KOTopble GbliNN NPoaHaNM3npPoBaHbl B TO BPEMS, KOrAa MMeSo MecTo UsMeHeHue YyBCTBU-
TENbHOCTU, UMK, eCcrn 3TO HEBO3MOXHO, NPOBOASAT MOBTOPHY0 06paboTKy AaHHbLIX ANsl yyeTa U3MeHeHusi
YYBCTBUTENBHOCTU.

10.2.2.5 AHanuaumpyloT pacTBOPbI XONOCTEIX PEaKTUBOB U pacTBOPbI TabopaTOpHLIX XONOCTLIX P06, Kak
ykasaHo B 10.4.1, n pacTBopbl A8 KOHTpons kadectBa no 10.4.2.1, a pe3aynbTaThl aHanusa Ucnonb3yoT Ans
KOHTPOIS XapaKTepucTMk MeToga B cooTeTcTBUM C 10.4.2.2.

10.2.2.6 EcnuobHapyxXeHo, YTO 3Ha4YeHNe MaccoBom koHLeHTpaLumu Li, Na, Ku Ca npeBbiliaeT BepXHUA
npeaen MMHeNHOro yyactka rpagyupoBoYHO N yHKUMK, TO pa3baBnaioT aHanuaMpyemMelie pacTBOpbI Ans Toro,
yTOObI pe3ynbTaThl Nonaganu B 06racTb IMHEMHOCTU rpagynpoBOYHON PyHKLUN, U MOBTOPSIOT aHanus. Mpu
pa3basneHnn pacTBOPOB A06aBMAT HEOGXOANMEIN 06 beM pacTBOpa AN SKCTPaKLUMK, YTOObI pasbaBneHHbIe
aHanManMpyemble pacTBOpbl U rPagyMpoBOYHBIE pPacTBOPHI COBMadanyv Mo Matpuue, M 3anucbiBaroT
koaduumeHT pasbasneHus (KP).

Mpumeyanune—Ilpu pabote c npobamu, B KOTOPLIX OXMAAETCA OYeHb Bbicokoe copepxanue LiOH, NaOH,
KOH un Ca(OH),, moxeT notpeboBaTbcs pasbasneHme aHanmanpyembix pacTBOPOB Nepes NnposeAeHneM Nepeoro aHanmaa.

10.3 OueHka npeaenoB 06HapyXeHUA U KONMUYeCTBEHHOIo onpeaerneHus
10.3.1 OueHKa MHCTPYMEeHTaNnbHbIX NpeaenoB oGHapyXeHUs

10.3.1.1 OueHuBaOT MHCTPYMeHTanbHble Npeaenbl 06HapyxeHnsl B yCNOBUsIX NPOBeAEHNs aHan1sa B
cooTBeTCTBMM ¢ npoueaypoi no 10.3.1.2 1 10.3.1.3 1 NOBTOPSIIOT 3TN AEACTBMUSA NpU MoObIX 3HAYUTENbHbIX
N3MEHEHUAX 3TUX YCTIOBUA.
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MpumeyaHune— NHCTPyMeHTanbHbIN Npegen o6HapyXeHWsi MCNonb3yioT AN AeHTUUKAUUN N3MEHEHWNI
€ro XapakTepyCTUK, HO OH He ABNAeTCs npeaenom o6Hapyxenus metoaa (cMm. [21]). UHcTpymeHTanbHbIN npeaen o6Hapy-
XKeHVs Yalle BCero Huxe, 4em npegen obHapyXeHUsa MeToaa, NoCKOINbKY B HEM YUUTbIBAIOT TONbKO U3MEHUNBOCTL OTAENb-
HbIX NMOKa3aHuii NpMGopa; NPY M3MEpPEHUsIX, BbINMONHEHHbIX AT O4HOTO PacTBOPA, HE YYUTHIBAIOT BKNaAbl B UBMEHUNBOCTD,
0o6ycnoBneHHbIe MaTpuLen unm npobon.

10.3.1.2 MMpurotaesnusaloT aHanM3npyeMmblid pacTBOp C CoAepXaHUeM rugpokcuaos, 6nMskuM k oxxmaae-
MOMY MHCTpYMeHTansHoMy npegeny ux obHapyxeHus, pazbasnssa pabounin ctaHaapTHbIA pacTeop (M. 6.5.5)
B COOTBETCTBUU C TpebyeMbIM koadduLmeHToM pa3baBneHus.

10.3.1.3 lMpoBoAsT He MeHee AeCATU U3MePEHMW aHaNU3UPyeMoro pacTsopa U BbIMUCSIOT UHCTPYMEH-
TanbHbIN Npeaen obHapyXeHus, paBHbIA YTPOEHHOMY CTaHOAAPTHOMY OTKITOHEHUIO CPEAHEro 3Ha4Ye€HUs KOH-
LieHTpauum aHanuTa B npobe.

10.3.2 OueHkKa npeaenoB oGHapy>XeHUs U KONTUYEeCTBEHHOIO onpeaeneHus MetToaa

10.3.2.1 OueHuBatoT npeden obHapyxXeHuUs MeToaa U Npeaern KoNUM4ecTBEHHOTO onpeaeneH s B ycno-
BUAX NPOBeAeHUA aHannsa 8 COOTBETCTBUM C NpoLeaypoit, yctaHosneHHon 8 10.3.2.2 1 10.3.2.3 (ocHoBaHHON
Ha nogxoge, onucaHHoM B [22]), n NOBTOPSIOT AeNCTBUS NMPU 3HAYNTESNTbLHOM U3MEHEHUN YCIOBUIA NPOBEAEHUS
aHanuaa.

10.3.2.2 lMpurotoBnstoT He MeHee AecATU dunbTpoB (cMm. 7.1.2) ana ynasnuneanus Li, Na, Ku Ca B konu-
yecTBe, BNIM3KOM K OXXMgaemMomy npegeny obHapyxXeHust MeToaa, Hanpumep 1 MKr kaTuoHa, MyTeM HaHeCceHUs!
Ha Kaxabi punbTp 0,01 cm3 pacTBOpa, NPUroTOBNEHHOTo NyTeM pasbasneHus paboyero cTaHaapTHOIO pac-
TBOpa katuoHa (cM. 6.5.5) c cooTBeTCTBYIOWUM KoadduLmeHToM pasbasneHus. MpuroToBnsoT aHanMaupye-
Mble pacTBOpbl B COOTBETCTBMM C MeTOAMKOW pa3zbaBneHust npob, ucnonb3yeMoill Ansi NpUroToBIIEHUS
aHanunsMpyembix pactBopos nNpob (cm. 10.1.3)

10.3.2.3 lMpoBoasT n3amepeHns Ha NOHHOM XpoMaTorpade aHanMsnpyemblX pacTBOPOB, NOMYyYE€HHbIX
Ansi kaxagoro unbTpa ¢ BBeAeHHbIM aHanuTom (cM. 10.3.2.2), n BbluucnsioT npeden obHapyxeHUs MeToaa,
paBHbIA YTPOEHHOMY CTaHAApPTHOMY OTKIMOHEHUIO CpeAHero 3HavyeHus1 KOHLeHTpauumn aHanuta B npobe, Ans
unbTpa Kaxgoro TMna.

MpwnmeyaHune— BkayecTBe anbTepHaTMBbLI MOXET ObITh MCMONBb30BaHa NpoLeaypa oLeHKM npeaena obHapy-
XEHVS METOAA, 3aKINoYaloLWascs B aHanU3e Npob, Nony4YeHHbIX Ha OCHOBE (OUIBTPOB C coAepXaHWEM aHanuTa, Haxoas-
wumMces B 06nacTv npegnonaraeMoro aHaueHusi npegena obHapyxeHus (cm. [21]).

10.4 KoHTponb kauyecTBa
10.4.1 XonocTtble peakTUBbI

MpoBoasaT BCe NpoLieaypbl NOAroTOBKM U aHannaa npob XonocThix peakTMBoB (Boda U peakTusbl) U Nabo-
paTOPHbIX XONOCTLIX MPo6 (hUnbTPOB 6e3 BBEASHHOro aHanuTa) 4ns Toro, YtTobbl onpeaennTb, He TPOUCXoaUT
nu 3arpssHeHne Npob npu nposeaeHUn paboT B nabopatopuu. MpUroTOBNSOT U aHANM3NPYHOT XO/I0CThIE peak-
TUBbI KaK MUHUMYM MO ogHOMY Ha Kaxkable 20 npob unu no ogHoMy Ans NapTun dUNbTPOB U PeakTUBOB.

10.4.2 Mpo6blc BBeAEeHHLIM aHanUToM 1 Ay6nupyrowme npo6ebl ¢ BBeAEHHbIM aHaNUTOM

10.4.2.1 NS oLLEHKX TOYHOCTM MeToa AN cepun Npob, BblpaXkeHHOoN Yepes OTHOLLEHWE N3BNeYEeHHOro
KonunyecTBa K UICTUHHOMY KONMYEeCTBY BBeAEHHOro aHanuTa, B NpoLeHTax, BbINOMHAIOT BCe npoLeaypsl nogro-
TOBKM 1 aHanun3a B OTHOLWEHNM Npob ¢ BBEAEHHEIM aHanMToM 1 Ayonupyrownx npob c BBeAeHHbIM aHarnuToM.
Mpobbl ¢ BBEAEHHBIM aHanMToM 1 aybnupytome npobel ¢ BBEAEHHBIM aHaNMTOM COCTONAT U3 (PUMLTPOB, Ha
koTopble 6blnv goGaeneHsbl Li, Na, K Ca B U3BecTHbIX konnyecTBax. (3To MoXeT GbiTb BbINOMHEHO NyTem BBe-
AeHns paboumx cTaH4apTHLIX PACTBOPOB M3BECTHOrO 06beMa B KONMYecTBax, COOTBETCTBYIOLUUX MUHEAHOMY
AnHaMnyeckoMy AnanasoHy npubopa. MicxoaHble cTaHgapTHbIe pacTBOPbI, UCMOMb3yeMble Ans NPUroTosne-
HWs1 paboyero cTaHAapTHOro pacTeopa, cogepXallero rmapokKCUa-1NoHbI, U rpagyupoBOYHbLIE pacTBOPLI A0M-
XHbI ObITb NOMYYEHbI OT pasHbIX N3roToBUTENEN.) MNPUroTOBMAIOT U aHaNMU3UPYOT PacTBOPLI AMsl KOHTPOSA
KayecTBa Kak MUHMYM NO 0AHOMY AN NapTUn (bUbTPOB 1 peakTUBOB UMM KAK MUHUMYM MO OAHOMY Ha Kaxable
20 npob.

10.4.2.2 KoHTpONMpYoT BbINOMHEHNE MeToAa MyTeM NOoCTPOEHNSI KOHTPOSTbHBIX KAapT Ansi USBIeYEHUN, B
npoueHTax, U AN OTHOCUTENbHBIX PasHOCTEN Mexay Npobamu ¢ BBeAEHHbIMW aHanMTaMum 1 gye6nupyowmmm
npobamu ¢ BBEAEHHEIM aHanuToMm, B NpoueHTax. Ecnuv pesynbTaThl KOHTPOSA Ka4yecTBa yKasblBatoT Ha TO, YTO
XapakTepUCTUKA MeToda BLIXOAAT 3a KOHTPOIbHbIE NMpeenkl, TO UccneayroT BO3SMOXHbIE NMPUYMHBI 3TOTO,
BbINOMHSIIOT COOTBETCTBYIOLUME KOPPEKTUPYIOLWMe AeNCTBUS U, Npu HeoOXOoAMMOCTU, MOBTOPSIOT aHanus.
O6Lee pyKOBOACTBO NO NPUMEHEHNIO KOHTPOMbHbIX KapT cM. ASTM E 882 [6].

10.4.3 ATTecTOoBaHHble CTaHAapTHble 06pas3ubl
Mpun HanNM4MM COOTBETCTBYIOLIMX aTTeCTOBaHHbIX CTaHAapTHbIX obpasuos Li, Na, Kn Ca nepea nposege-
HUEeM PYTUHHbIX N3MEpPEHU crnegyeT UxX npoaHanuanposaTh ANA NOATBEPKAEHWUA TOr0, YTO aHanuTu4eckoe
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n3BneYveHune, BoIpaXeHHOe B NPOLEHTax MO OTHOLLEHWIO K CepTUPULIMPOBAHHOMY 3HA4YeHUIO, YI0BNEeTBOPU-
TenbHO. ATTECTOBaHHbIE cTaHAapTHble obpasLibl MoryT 6biTb NpUoGpeTeHsl B koMmuccumn EBponeiickoro cotosa
(ERM) 1 B HaunoranbHom UHcTuTyTe cTanaapToB v TexHonoruin (NIST).

10.4.4 BHelLHAA oueHKa kavyecTBa

Ecnu naGopaTopMﬂ npoBOAUT aHalIM3 BO3yxXa Ha coepXaHne rmapokCaos perynapHo, To pekomeHay-
eTcsl, YToObl OHU npuHAManun ydactme B COOTBETCTBYIOLMX NporpaMmmax BHELUHeN oLeHKU kKadyecTBa unu npo-
BepKax KBanudukaluun, ecnu Takue MporpaMmel CylecCTBYOT, U naﬁopaTopMM UMEIT BO3MOXXHOCTb
npucoeanHNTLCA KHUM.

MpwumeyaHune— MNogpobHyio MHDOPMaLKIO O CYLLECTBYIOWMX NPOrpaMmax NpoBepKU KBanuukaumm MoxXHO
HanTu, Hanpumep, B 6a3e garHHbix EPTIS [23] unv 3anpocuTs B HALMOHANBHOM OpraHe No akkpeauTauum naboparopuin.

10.5 HeonpegeneHHOCTb U3MepeHUs

HacTtosTensHo pekomeHayeTcst, 4Tobbl nabopatopus oLeHMBana 1 npeacTaensna HeonpeaeneHHoCTb
CBOWX n3mMepeHui B cooTBeTcTBUM C PykoBoacteom MCO/MOK 98-3 [4]. OueHka Bkto4aeT B cebsi nocTpoeHre
anarpammbl NpUYMHHO-CNEACTBEHHON CBA3M [3] ANs uaeHTUdUKaLMm oTaenbHbIX NCTOYHUKOB CIlydauHOM U
cucTeMaTnYeCKoW NorpeLllHocTell MeTodoB oT6opa Npob 1 aHanusa. CtaHgapTHble HeonpeaeneHHOCTH, CBsl-
3aHHbIE C 3TUMU NOrPELLIHOCTSIMU, 3aTEM OLIEHUBAIOT W/UNU onpeaensoT KCnepuMeHTanbHbIM MyTeM U BKITHo-
YaloT B TaK HasblBaeMblil BogKeT HeonpeaeneHHocTU. Ha KoHeYHOM aTane cyMMapHyto HeonpeaeneHHOCTb
YMHOXaI0T Ha COOTBETCTBYIOLMA KO3 PULMEHT OXBaTa 1 NOMyvarT paclMPeHHY HeornpeaeneHHoCTb.
O6bI4HO pekomeHayeTCs NCnofb3oBaTh KO3dULNEHT oxBaTa, paBHbIA ABYM, YTO COOTBETCTBYET YPOBHIO
[OBEPUTENbHOM BEPOATHOCTA BbIMUCIIEHHOTO 3Ha4YeHUA NpUubnnManTensHo 95 %.

MpumedvaHun

1 MpuMepbl NPYMEHeHW s aHanm3a NPUYNHHO-CNeACTBEHHOW CBA3WN A4NA aHanMTUYEeCKUX METOA0B onucaHbl B Pyko-
BoacTtee MCO/MBK 98-3 [4] u npuBeaeHsb! B [24] u [25].

2 PyKkOBOACTBO MO BKIMIOYEHUIO HEONPeaeneHHOCTH, CBsi3aHHON ¢ oT6opom npo6, B GanaHc HeonpeaeneHHoCTH,
npveegeHo B EH 13890 [15].

3 CocraBnsiowme, KOTOPble BHOCAT BKIaf, B Cy4aiHYI0 U3MEHYMBOCTb aHANUTUHECKOTO MeToAa, OOLIUYHO YUUTbI-
BalOT B NPELM3NOHHOCTU M3MEPEHUN, KOTOPYIO MOXHO OLEHUTL NO AAHHBIM KOHTPONS kavecTsa. [1py AonyLweHun npsamo-
YronbHOro pacnpegeneHus BepOATHOCTEW norpelwHocTb, obycnoeneHHas apendom npubopa, moxeT GbiTb oueHeHa
nyTem aenexusi 3HaueHus apeida, 4onycTUMOTO 40 NOBTOPHOM rpaaympoBkv npubopa, Ha +/3 (cm. 10.2.2.4). Cuctematu-
YecKue NorpeLLHOCTM aHaNMTUYECKOro MeToAa BKIIOYaloT, Hanpumep, NOrpeLLHOCTM, CBSI3aHHbIE C aHANUTUHECKUM U3Bne-
YeHneM, NPUroTOBNeHNeM CTaHAapTHbIX pabounx pacTBOpoB, pa3baeneHneM aHanuampyemMblx pacTBOpPoOB 1 T. M.

11 MNpeacraBneHue pe3ynbLTaTOB U3MEPEHUN

PaccuutbiBatoT maccoByio koHueHTpaumio LiOH, NaOH, KOH n Ca(OH), B Bo3ayxe npu aTMocdepHbIX
ycnosusx no popmyne

_ (pcation,1 Vifdilution ) _(Pcation,O ‘o) f
Phydroxide ~ V; conversion>

()

FA€ P hydroxide — CPEAHAR MaccoBas KoHueHTpaLus LIOH, NaOH, KOH n Ca(OH), 8 npoGe, mr/m3;
Peation.1 — Maccosas koHueHTpaums Li, Na, Ku Ca B xonocToii npobe, mr/n;
V; — 06bem aHanManpyeMoro pacTeopa npobbl, cm3;
Fyilution — K03hduLMeHT pasbasrneHuns, paBHbIii 1 Npu OTCYTCTBUM pa3baBreHus;
P cation,0 — MaccoBas koHueHTpauusi Li, Na, Ku Ca B aHanuavpyemom pactsope npo6bl, Mr/n;
V,, — 06bem xonocToro pacteopa, cm3;
V — o61em npobbl Boaayxa, cM3;
— Ko3thpuuneHT NnepeBoaa MaccoBOI KOHLIEHTPALIUMA KATUOHOB B MAcCOBYIO KOHLLEHTpaLuIo
ruapokcua [3,45 ana LiOH, 1,73 ana NaOH, 1,43 ana KOH, n 1,85 ana Ca(OH),]

f

conversion

12 XapakTepuMcTUKU MeTOAA

121 3ddekTUBHOCTL OTGOpa NPoObI U ee XpaHeHue

Mpun nabopaTopHOM UCNBITaHUK € unbTpamm, nponutaHHbiMu LIOH, NaOH, KOH 1 Ca(OH),, ussneve-
Hue cocTaBuno > 95 % nocne YeTbipex Hegernb XpaHeHus Nnpobbl. MoapobHas uHgopmauus npuseaeHa s [19].
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12.2 Mpepenbl kKonM4YecTBEHHOrO onpeaeneHnsa meToaa

Mpegen konuyecTBeHHOro onpeaenerHus metoaa 6uinonpeaeneH [19] ncoctasun 0,5mr/ngnsaLin 1 mr/n
ana Na, K v Ca. jns pacTsopa npo6kl 06bemom 10 cm3 1 npobbl Bozayxa o6bemom 420 N 3T0 SKBUBANEHTHO
MaccoBoii koHueHTpauum 0,041 mr/m3 ans LiIOH nNaOH, 0,034 mr/m3 anst KOH, 1 0,044 mr/m3 ans Ca(OH),.

12.3 BepxHuii npegen paboyero gnanasoHa usMepeHuUi

BepxHuin npegen pabodero gnanasoHa nsmepeHuin onpegenseTcs MakcumarneHoO 4OMYyCTUMOW 3arpys-
Kol counbTpa onsa otbopa npob. Beine nokasaHo [19], YTo NPOCKOK He MPOUCXOANT MpU 3arpyske hunbTPoB U3
KBapLeBOro BOMOKHa BNNOTb 40 1 Mr.

12.4 CMelleHMe U NPELUIUOHHOCTDL
12.4.1 CMelleHUe ANA aHaNUTUYECKON NpoLueaypbl

JTaGopaTopHble aKCNepUMeHTbI MoKasanu, YTo aHanNUTUYECKUn MeToa He UMeeT 3HAUUTENbHOTo CMelle-
Hus. CpegHee aHanuTUYeckoe U3BneYeHune, onpeaenerHoe B [19] no pesynbtatam aHanusa unbTpoB ¢ BBe-
[EeHHBIMW aHanMTamm, CocTaBuo sHaveHve B8 AuanasoHe (100 +2) % ana LiOH, NaOH, KOH 1 Ca(OH),.

12.4.2 MNpeun3noHHOCTb AN aHanUTUYeckom npoueaypbl

CocTasnsowas koadduumeHTa Bapmalm metoga, obycrnoBneHHas aHanMTUYECKON U3MEHYNBOCTLIO
Cy(analysis): ©PeAeneHHas [19] no pesyneTatam aHanusa npo6 ¢ BBefieHHbIM aHan1ToM, CoCTaBnsAeT 3Have-
Hue B fnanasoHe o1 0,7 % oo 1,3 % ansa LiOH, o1 0,9 % a0 3,0 % ana NaOH, 01 0,8 % 80 1,9 % ana KOH n ot
1,4 % 0o 3,4 % ansa Ca(OH),.

12.5 HeonpepeneHHoCTb MeTOfa oTGOpa U aHanu3a npo6

OueHeHHas pacluMpeHHas HeonpeaeneHHoCTb MeToAa npu koaduLmeHTe oxsara, paBHOM ABYM, ANA
YyacTu, rugpokemaos coctasuna < 22 % [19].

12.6 Bnusiowmne BenNUYUHbI

Na, K1 Ca noscemMecTHO pacnpocTpaHeHbl B OKpYXatoLLei cpefe 1, ecrivi OHU NPUCYTCTBYIOT B 0TOBpaH-
HOM BO3ayxe B 60nbLLIOM KONMYecTBe, To Apyrie pacTBopumble conv Na, Kun Ca MoryT 3HauuTenbHo BANATL Ha
nsmepeHusi NaOH, KOH 1 Ca(OH),, npoBefieHHbIe CUCMOMb30BaHMEM METOAO0MNOTMU, ONUCaHHON B HacTo-
Awem ctaHaapTe. OAHaKo TakKe CYLLECTBYIOT UCCNeA0BaHUA CENEKTUBHOCTUN U YyBCTBUTENBLHOCTU, B KOTOPbIX
rMapoKcMabl M3MepsItoT TUTPUMETpUYecku. Hanpumep, MoxeT NpousonT cMellaHHoe BosaeicTeue Gonee
YeM OfHOTO rapoKcuaa, a Takke NPUCYTCTBUE KapboHaTOB, U peakLMa BbiBpaHHbIX ruapokenaos ¢ CO, MoXeT
ObiTb hakToOpoM, UcKakarwwmMm pe3ynbTaTbl. MeTogonorna, onnucaHHaa B HacTosilweM cTaHgapTe, 6bina
BbiGpaHa MOTOMy, YTO AaeT cryvyau HauxXy[lux pesynbTaTtos, T.e. BO3MOXHbI JIOXKHO-NOMOXUTENbHbIe
pesynbTaTbl, HO HEBO3MOXHbI NTOXHO-paccenBaloLLme pesynbTaThl.

13 lpoToKon ncnbiTaHui

13.1 3anucb pe3ynbTaToB UBMEPEHUNA

BeayT vicuepnbiBatoLme 3anncu pesynbTaToB UCMIbITAHWI, cogepXKalume, No kpanHen Mepe, criedyioLLyio
nHdopMaLmnio:

a) 3asBneHue o KoHMUASHLUANBHOCTIM NOy4YeHHON MHopMaLmn, NpyU HeobXoAUMOCTH;

b) nonHyto naeHTUpMKaumo Npobbl BO3AyXa, B TOM YUCHe AaTy U MecTo oT6opa, TUn npobbl (MHanBuay-
anbHasa unm ctaunoHapHas), nHuumMansl u pamunuio paboTHUKA, B 30HE AblXaHUA KOTOPOro NPOBOAUIIN OTOOP
npo6 (unu apyras naeHTudukaLmus NMYHOCTI), UM MECTO, B KOTOPOM 0TBMpanu npobkl Bosayxa (B cnyyae cra-
LnoHapHoro otbopa nNpob), KpaTkoe onucaHne NPON3BOACTBEHHON AeATENBHOCTH, OCYLLIECTBIIIEMON BO Bpe-
ms oT6opa Npob, yHUKanbHbIA MAEHTUMDUKALMOHHDBIA Kog Npobbl;

C) CCbISIKY Ha HACTOSILUMIA CTaHaapT;

d) mapky, TUn 1 gnameTp UCMonNb3yeMoro (punbTpa;

e) Mapky v TUM ucnosnb3yemoro npobooToopHUKa;

f) mapky v TMn ucnonb3yemoro Hacoca, ero UaeHTUMUKALUOHHBIE AaHHbIe;

g) MapKy 1 T ncnonb3yemMoro pacxogomepa, pabo4nii 3TanoH, no KoTOPOMY NPOBEPSAIN rpagynpoBKY
pacxogomepa, nanasoH 3HavYeHUn pacxoda, B KOTOPOM MPoBEPSsNU rpagyupoBKy pacxofomMepa, atmocdep-
HOe JaBneHne U TeMMepaTypy OKpyXatoLleli cpeabl, Mpy KOTOPLIX MPOBEPANX FrpaayupoBKy pacxogomepa, npu
HeobxoaumocTtu (cm. 9.1.3);

h) Bpemsi Hayana u okoH4YaHusa nepuoaa otb6opa NPob, NPOACKUTENLHOCTL 0TOOpa NPo6, B MUH;

i) cpeaHun pacxoa Bo Bpems oT6opa npob, B /MUH;
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j) cpeaHue TemnepaTypy okpyxatoLei cpesibl u aTMoccepHoe AaBneHue Bo BpeMa oT6opa npob, npu
HeobxogumocTu (cm. 9.1.3);

k) o6bem oToGpaHHOro BO3ayXa NPy OKPYKaloLLMX YCIIOBUSIX, B IMTPaX;

1) umsa npoeoaueLero ot6op Npob;

m) ycpeaHeHHoe No BpeMeHM 3HaveHue maccoBoi koHueHTpauun LiOH, NaOH, KOH 1 Ca(OH), 8 npo-
6e Bo3ayxa (Mr/mM3) Npu TemnepaType oKpyXaioLlei cpeabl U aTMocepHOM AaBMEeHUN NN NpUBeaeHHOE K
CTaHAapTHLIM YCIIOBUAM;

n) aHanUTU4Yeckue BeIMYMHbI, UCMONb3yeMble A1s BBIYUCIeHUS pe3yrbTaTa MU3MepeHus, BKNoYas mac-
COBY!I0 KOHLIEHTpaLMio r’ApOKCUA-UOHOB B Npobe 1 XonocTom pactsope, 06beM npobbl 1 XoNocToro pacTeopa,
koacpuuneHT pasbaBneHus, npyu HeobxoANMOCTH;

Mpumeyanune — EcnnHeobxoaumble AaHHble (Hanpumep, 06 bem 0TO6paHHOro BO3ayxa) Herb3si NoNyyYnTb B
nabopaTtopum Ansi NPOBEAEHWSI BblLLEYKa3aHHbIX PaC4ETOB, TO MPOTOKOI UCMbITAHWUI B NNabopaTopum MOXeT cofepXaTb
pesynbTaTt aHanusa B Mukporpammax Li, Na, Kun Ca Ha npoby ¢ unbTpa.

0) Tun(el) Npubopa(oBs), UCNONb3YEMbIX ANA MOArOTOBKM U aHanuaa Npob, ¢ ykazaHWeM yHUKanbHbIX
naeHTUPUKaLNOHHBIX AaHHbIX;

p) oueHeHHble Npeaenbl 0bHapyxeHns Nnpubopa U MeToaa, Npeaesibl KONIMYECTBEHHOTO onpeaeneHns B
pabounx ycnoBuaAx; HeonpeaesneHHOCTb U3MepeHuin B cooTBeTcTBUM ¢ PykosoacTeom MCO/MOK 98-3 [4]; u
AaHHbIE NO KOHTPOMIO Ka4YecTBa pe3ynNbTaToB U3MEPEHUI, MO 3anpocy 3aKasvuka;

q) onuncaHue NodLIX ASNCTBUIN, HE YCTAHOBMNEHHbIX HACTOSILLMM CTaHAapTOM WIM paccMaTpuBaemblxX
Kak AoNOMHUTENbHbIE;

r) ®NO aHanuTuka(os)) [unu gpyrue anemeHT(bl) MAeHTUUKALMK IMYHOCTU];

S) paTty npoBeaeHUs aHanuaa;

t) onucanue nobbIX cNyYanHbIX OTKIOHEHWUIA, 0COBLIX 0BCTOSATENLCTB UMK APYTYIo NONEe3Hyo MHdopma-
uuto.

13.2 MpoTokon

MpoTokon gormkeH BkNtoyaTts B cebsi BClo uHopmauuio, 3anpalmnBaemMyto 3akas4mkom, opraHaMmmn Bl1lacTu
nopraHamu no akkpeanTaumn.
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MpunoxeHne A
(cnpaBouHoe)

HonpaBKa Ha TeMnepaTtypy v AaBrneHue

A.1 BBepeHne nonpaBku Ha TeMnepaTypy 1 AaBrneHne B U3aMepeHHoe 3HaYeHne pacxoaa

A.1.1 Ins namepeHnsi 06bLEMHOIO pacxofa pekoMeHAYI0T MCMOMNb30BaTh My3bIPbKOBbIE PACXOAOMEPLI, MOCKOIbKY
MX NOKa3aHWs He 3aBUCSIT OT TemnepaTypbl  AaeneHust. [pyuncnonb3oBaHMm pacxogoMepOB APYroro TMna MoXeT noTpe6o-
BaTbCA BBEAEHWUE NONpPaBky B U3MePEHHOe 3HaveHne 06 beMHOIO pacxo/a, ecrnv TeMnepaTypav gaBneHue Bo BpeMsi Uame-
PEHWA OTNWYHBI OT TEMIEPATYPbI M JaBNEeHUs], MPY KOTOPbIX NPOBOAUNAcH NPOBEPKa rpaiyupoBKu pacxoaomepa.

A.1.2 TunnyHbIn criyyan, korga Heo6xoauMO BBedeHMe NOMNPaBkM HA JABNEeHVe U TemnepaTtypy, — U3MepeHne
06BEMHOro pacxoga ¢ NoOMOLLbI0 pacxogoMepa NoCcTOSIHHOTO Nepenazga AaBneHusi C NnepeMeHHoON NNowaabio cevennst. B
3TOM CNy4ae CKOPPEKTUPOBaHHOE 3HaYeHue o6bema Npobbl BO3yxa BbIUMCTISIIOT Mo hopmyne

_ 1 Ty (A1)
V. =q,-t ,
corr "4 p2'7:I
roe V.

‘corr — CKOPPEKTUPOBaHHOE 3HaveHne o6bema npobbl Boaayxa, f;
qy — cpeaHnii 06beMHbIN pacxod, n/MuH;
t — npogonmxuTenbHOCTL 0T60pa Npo6, MUH;

Py — atmocepHoe faBneHne Bo Bpemsi NPOBEPKU rpafynpoBku pacxogomepa, klla;

p, — cpegHee aTmocdepHoe aaeneHne Bo Bpemst otbopa npo6, klMa;

T, — TemnepaTtypa Bo BpeMs rpaaynmpoBkmn pacxogomepa ans otéopa npob, K;

T, — cpeanasa Temnepatypa Bo Bpems ot6opa npo6, K.

TeopeTnyecknin pacyeT NOKasbIBaeT, 4YTo 5 %-Hoe oTknoHeHne o6bema Npobbl BO3gyxa OT ero 3Ha4eHus! Npy HOp-
mMansHOM atMocdepHom aaenenwmn 101,3 kManabniogaetcs npn 91,9 n 112,2 kMa. O6a 3K 3HaYeHUs nexar 3a npegena-
MM 0BnacTy HopManbHbIX NMOrOAHbIX YCNOBUM HA YPOBHE MOPS, HO 3TO AaBlieHWe COOTBETCTBYET U3MEHEHUIO BbICOTHI
npubnuantensHo Ha 800 M (NPY yBeNUYeHWU BbICOTbI Ha YPOBHEM MOPA HA NPMGNn3nTenbHo 8 M aTMocdepHOe AaBneHne
ymeHbluaeTcsi Ha 0,1 kla), ecrnn Ha ypoBHe Mops aTtMocepHoe AaBneHne HopMmanbHoe. MNogobHeim o6pasoM, 5 %-Hoe
OoTKNoHeHne obbema Npobbl BO3ayxa OT ero 3HavyeHus Npu ctaHgapTHol TemnepaType 293 K Habniogaetcsi npu 264 u
323 K.

A.1.3 Ons pacxogomepa noGoro Apyroro Tvna moxeT noTpe6oBaThCs NONpPaBKa Ha gaBrneHue u Temnepatypy. MNpu
BHECEHWUW TaKUX NONPaBOoK CreayoT MHCTPYKLUSIM U3FOTOBUTENS.
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MpunoxeHne B
(obsaszaTenbHoe)

MaTtepuansi counsTpoB

BA ®dunbTphl

Llenb ucnonb3oBaHus pubTPOB 3aKIie4aeTcs B TOM, YTOObI yNaBnmBaTh YacTuLbl TMAPOKCUIOB.

LiOH, NaOH, KOH, n Ca(OH), ABNA0TCA CUIbHLIMM TMAPOKCUAAMM, KOTOPLIE PEarnpyoT CO MHOTMMM MaTepuanamm
unbTpoB. MoaToMy NepBOCTENEHHOE 3HAYEHE UMEET NPaBUIbHbIV BbIBOP OUNbTPa, UCNoNb3yeMOoro A ynaenuBaHus.
OH ponxeH 6bITb NPOM3BEAEH U3 MaTepuara, KOTopbIi He pearnpyeT C TMAPOOKUCHMMU.

HaunGonee nogxopsawmmm st MCNoNb30BaHWs B KavecTBe PUNBTPOB 06GbIMHO ABNATCS PUNBTPLI N3 KBAPLLEBOTO
BOnokHa. OHaKO YPOBEHb 3HAYEHUS Y UBMEHYUBOCTB XOIOCTBIX NPO6 MOTyT 3HAUYUTENBHO OTNNYAaTLCH B 3aBUCUMOCTU OT
nocTaBLMKa punbTPOB U MHAVBUAYAINBHOrO HOMepa napTum (cm. 12.6). MNoaTomy kenatenbHO NPOBEPSITh KXY NapTUIO
bUNbTPOB HA NPUTOAHOCTL K MCMNONB30BaHWIC, ONpeaenss npeaen Konu4eCTBEHHOTO aHanm3a no MeToamke, NpuBe4eHHON
B 10.3.2.

MpuMeyaHne— GUNbTPLI U3 CTEKNOBOIOKHA, KOTOPLIE TakKe NoAXoadAT Ans oT6opa npob rMapookmcK, Npu-
BOASAT K O4eHb BbICOKMM 3HadveHusiM Na u Ca B xonocTeIx npobax.
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Mpunoxenne C
(cnpaBouHoe)

OcaxpeHue Ha cTeHKax npo6ooTrGopHUuka

C.1 Obwme noHATUA

370 NpuUnoxeHne coaepXxUT UHHOPMaLUIO O NOACHETE OCAKAEHHbBIX TBe PABIX YACTUL HA BHYTPEHHUX CTEHKAX TPaHC-
NOpTHON kacceThbl nu NpobooT6opHuka (cm. 10.1.2).

C.2 Mpob6ooT6opHnkmn

Mpubopkl anst otT6opa Npob aszposonen 06bIMHO COCTOAT U3 hUNbTPa, 3aKpenneHHoro B wWraTuee. Bece ycTponcteo B
uenomMm, Kak nornaraiot, siBNsieTcs aspo3onbHbiM Npo6ooT6opHukoM. Moa adhdekTMBHOCTLIO 0TGOpa NPO6 aspo30NbLHOrO
npo6ooT6opHUKa nogpasymMeBaloT cogepaHue 4acTul, B Bo3ayxe, BbIUMCIIEHHOE MO YacTuuam, oTo6paHHbIM Npo6ooT6op-
HWKOM, NO CPABHEHMIO C HEBO3MYLLIEHHBIM COAepXaHWem YacTuy B Bo3gyxe. Bce asapozonbHble Npo6ooTEOpHUKN AEMOH-
CTPUPYIOT yMeHblueHne B 3adpdekTMBHOCTU OTGOpa Npob C yBenuueHMeMm aspoavMHaMUYeckoro gvameTpa udacTuu,.
CenekTueHble No pa3Mmepy NpobooTEOPHUKM CNPOEKTUPOBaHbI AArsi onpeaeneHHon achdekTmBHoOCcTM oT6opa Npo6 no ana-
Na3oHy a3poauHaMNYECKUX ANAMETPOB, U3BECTHLIX Kak HOPMATUB No oT6opy Npob (cm. UCO 7708), koraa dhakTuyeckyto
achdekTMBHOCTE NPoB0OTHOPHUKA paccMaTPUBAIOT B OTHOLLEHUM COOTBETCTBYIOWENO HOpMaTUBa No oT6opy Npob.

C.3 3¢ dekTBHOCTL YNaBnuBaHuA

Y achpeKTMBHOCTY ynaenMBaHnA a3po3onbHOro NpobooT6opHMKa ecTh YeTblpe KOMNOHEHTA: (i) 3thdEeKTUBHOCTL
BcacbiBanus, (i) acdbdpekTMBHOCTL NepeaBmxeHns B npegenax npo6ooT6opHuka (Mnu oT BXOgHOro oTBepCcTUA npubopa Ao
ynaenuvealowero cybcrpara unm, ecnv NpUCyTCTBYET BHYTPEHHWI cenapaTop, TO OT BXOAHOIO 0TBEPCTUS Npnbopa Ao BHYT-
PEHHEro cenapartopa v oT BHyTPEHHEro cenaparopa go ynaenueaiowero cybcrtpara), (iii) 3¢ hekTMBHOCTE NPOHUKHOBEHNA
(Yepes BHYTPEHHUI cenapartop, ecnu npeactaeneH), u (iv) acddekTmBHOCTL 3axeaTta ynaenveawwero cyberpara (Hanpu-
mep, 3 ekTUBHOCTL hunbTpaumm, koraa ynaenueawwmmn cyberpat — dpunstp). ins niobomn npueegeHHoON KOHCTPYKLUK
npo6ooTbopHuka pas3nuuHbie KOMNOHEHTLI ABMSIOTCA PYHKUMSIMU a3pOaNHAMUYECKOTO pa3Mepa HacTULbl U CKOPOCTH
nogayu Boagyxa vepe3 npobooT6opHuK. IhHEKTUBHOCTE BCACkIBAHUS TAKKE 3aBUCUT OT CKOPOCTU M HanpaBneHus BeTpa,
B TO )Xe BpeMsi OT yria npo600TOopHMKA Mo OTHOLLEHWIO K BEPTUKAIIbHBIM MELLIAIOLLMM BITUSIHUSIM 3aBUCHT 9¢h(EKTMBHOCTb
W BCacbIBaHWs!, U TPAHCNopTUpoBaHus. YacTb Npobbl ocegaeT Ha BHYTPEHHMX MOBEPXHOCTAX NPO600T6OPHMKA Kak pe3yrib-
TaTnoTepb BO BpEMS NepeHoca B ero npegenax. Kpome toro, npo60oT60pHMK TpaHCMOPTUPYIOT nocre oT6opa npob, yactu-
Ubl, OCaXgeHHble Ha cy6CTpaTe, MOryT nepemMecTtuTbCsa n ,El,OGaBVITbCFl K yXXe OCeBLUM Ha BHYTPEHHUX NOBEPXHOCTAX
npoGooTGopHMKa (XOTSA, ckopee Bcero, 3To 6yaeT umeTb MeHbllee 3HavyeHWe, 3a UCKITIOYEHUEM TeX criyyaes, Korga
ynaenueawoLwumin cybctpart neperpyxeH npobon). Ecnu cneundukaums KOHCTPYKumMn npobooTbopHuka nogpasymeBaeT
BKINKYeHune Bcex OTO6paHHbIX Yactuu, ToO 3TU NoTepu AO0IMXKHbI ObITb YYTEHbI.

Ins HekoTopbIX NPo600TEOPHMKOB OCaxkAeHUe Ha yNaBnueatoLwem cybeTpaTe, Kak monaraiT, U sIBMsieTCs Bcew Npo-
6oW, TO eCTb OCaXeHNe Ha CTEHKaX He SIBNAeTCs YacTbio Npobbl. [ns apyrnx npobooTOOPHUKOB pEKOMEHA0BAHO OLEHN-
BaTb OCaXAEHNE Ha CTEHKaX.

C.4 MeToauku

CyliecTByeT HECKONBKO METOAMK, KOTOpble MOTYT ObiTh MCMOMNB30BaHbL! ANA yYeTa ocaxaeHust Ha cTeHkax. OguH
MeTOo[ — 3KCTPaKUMOHHOE Nin obbluHOE pacTBOPeHMe YacTuy B npegenax npo6ooTéopHuka. [pyran meToamka, KoTopo
YacTo credyioT, BKIOYaeT BbIMbIBaHVE 0caKka Ha BHYTPEHHMX CTEHKaX B 9KCTPaKUMOHHbIN MK 06bI4HbIV cCocyd ANA pacT-
BOPEHWs!, cogepaluii ynaBnueatoLmin cybcTpaT. 3To MOXHO NPOBECTU KONMUYECTBEHHO, €CNU OCaA0K SIBMAETCA OYeHb
PacTBOPVMBIM UMW NIETKO OTAENAEMbIM, YTO XapakTepHo Ans LIOH, NaOH, KOH 1 Ca(OH),.
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Mpunoxenvne OA
(cnpaBoyvHOe)

CBefeHMA 0 COOTBETCTBUU CCbINMOYHbIX MeXAYHapOoAHbIX CTaHAaPTOB HaAaUMOHaNbHbIM CTaHAapTam

Ta6nuuya OAA

O603Ha4YeHne CCbINIOYHOTO
MeXAyHapoAHOro cTtaHaapTa

CTeneHb COOTBETCTBUSA

O603Ha4YeHne U HaMMEeHOBaHUe
COOTBETCTBYIOLLEro HaUMOHANBHOro cTaHaapTa

ISO 1042 IDT FOCT 1770—74 (MCO 1042—83, NCO 4488—80) «[o-
cyna mepHas nabopaTtopHas cteknsaHHas. Llunueapel, Mex-
3ypKu, KomnbGbl, Npobrpkn. OBLLME TEXHNUECKMNE YCIIOBUS»

ISO 7708:1995 IDT rOCT P NCO 7708—2006 «KauectBo Bo3gyxa. Onpe-

AeneHne rpaHynoMeTpu4ecKoro cocrtaea 4actul, npu caHu-
TAPHO-TUTUEHUYECKOM KOHTpONe»

ISO 8655-1

*

ISO 8655-2

*

ISO 8655-6

*

ISO 13137

EN 13205-1

* COOTBETCTBYIOLMI HAUMOHANBHBIN CTAaHAAPT OTCYTCTBYET.

MpumedaHune—B HacTosiwen Tabnuue UCNonNbL30BaHO criegytollee ycnoBHoe 0603HaveHne cTeneHn cooT-

BETCTBUA CTAHOAAPTOB!

- IDT — naeHTU4UHbIe CTAaHOAPTLI.
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