SENEPA/IBHOE ATEHTCTBO
MO TEXHNYECKOMY PEIY/IMPOBAHUIO 1 METPONOT NI

HALVWOHANDbHBIW FTOCT Puco
CTAHEI,APT ] 16702_
POCCUMNCKOUW
PELEPALNMY 2008

KAUECTBO BO3YXA PABEOYEWN 30HbI

OnpegeneHne obLwwero cogepXaHmsa n3oumaHaTHbIX
rpynn opraHn4ecknx cCoeAMHEHUIN B BO34yXe MeToA0M
XUOKOCTHOIN XpomaTtorpadmm ¢ NCrnosib3oBaHNEM
1-(2-meTOoKcU-theHu )nnnepasnHa

ISO 16702:2007
Workplace air quality — determination of total organic isocyanate groups in air
using 1-(2-methoxyphenyl)piperazine and liquid chromatography
(IDT)

N3paHue oguumansHoe

S X@n

Mocksa
CrampapTuHdopMm
2009


http://www.stroyinf.ru/test.html
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Mpeaucnosune

Llenn v npvHumnsl cTaHgapTm3auun B Poccuiickoin ®efepauun yctaHoBeHbl defepasibHbIM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-93 «O TeXHNMYECKOM PerynvpoBaHun», a npasuia NpuMMeHeHUss HaunoHabHbIX
cTtaHgapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CTtaHaapTusauua B Poccuiickoli ®egepauun.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 NMOATOTOBJ/IEH ABTOHOMHOI HeEKOMMEPYEecKol opraHusaumein «HayyHo-uccnegoBaTenbCKuii
LLEHTP KOHTPONS 1 ANArHOCTMKN TexHnYecknx cuctem» (AHO «HWLL K[») Ha ocHOBe COGCTBEHHOIO ayTeHTWY-
HOro nepesoja cTaHAapTa, yKka3aHHOro B nyHkre 4

2 BHECEH TexHn4yeckuMm KOMUTETOM Mo cTaHAapTusauum TK 457 «KayecTBo BO3fgyxa»

3 YTBEP)XAEH 1 BBEJEH B ,£l,El7|CTBVIE Mpukazom denepasibHOTO areHTCTBa MO TEXHUYECKOMY
perynnpoBaHuto n metponoruu ot 18 gekabpsa 2008 r. No 637-cT

4 HacToswmii cTaHfapT NAeHTUYeH MexayHapogHoMy ctaHgapTty MCO 16702:2007 «KauecTBo BO3AY-
xa paboueli 30Hbl. OnpeaeneHne o6LLEro CoAepX)aHua N3oumnaHaTHbIX rpynn OpraHuyecknx coefvHeHun B
BO3flyXe MeTO[OM >XWAKOCTHOW xpomaTtorpadum c ucnosb3oBaHnem 1-(2-meTokcu-theHnninunepasvHa»
(ISO 16702:2007 «Workplace air quality — Determination of total organic isocyanate groups in air using
1-(2-methoxyphonyl)piperazine and liquid chromatography»).

Mpu NpUMEHEHUN HACTOSLLEr0 CTaHAapPTa PEKOMEHAYETCA MCNOMb30BaTb BMECTO CCbIIOYHbIX MEXAY-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME MM HaLMoOHabHble cTaHAapTbl Poccuiickoii depepauum, ceege-
HUS O KOTOPbIX NPVBEEeHbl B AONOMHNTENbHOM NPpUNoXeHun E

5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTy Ny6inkyeTCs B eXerofHo u3jaBaemMom
MH(DOPMAaLMOHHOM yKasaTene «HauMoHanbHble CTaHAapThi», & TEKCT U3MEHEHUIi 1 NONpaBoK — B eXe-
MECsiUHO M3[aBaeMblX MH(OPMALMOHHBLIX yKazaTensax «HauyuMoHalbHble cTaHaapThi». B ciyyae nepe-
CMOTpa (3aMeHbl) WM OTMeHbl HACTOAWEro cTaHAapTa COOTBETCTBYyLlee yBeaoMmieHue 6GyaeT
ony6MKOBAHO B €XXeMeCsiYHO 13aBaeMOM MH(pOPMaLMOHHOM yKaszaTene «HaunoHanbHble CTaHAapTbi».
CooTBeTCTByLasa UHopMaLys, yBeoMIeHne 1 TeKCTbl pasmMellaloTca Takke B MH(OPMaLNOHHO
cucTemMe 06LLero nonb3oBaHWs — Ha opMuUManbHOM caliTe ®efepanbHOro areH TCTBa N0 TEeXHUYECKOMY
perynmpoBaHvio u MeTpoorum B ceTu MHTepHeT

© CraHgapTuHdopm. 2009

HacTosiuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHus ®efepasbHOrO areHTCTBa No TEXHUYECKO-
My perysimpoBaHuio 1 MeTposorim
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BeBegeHve

M3ounaHatbl (MONekysnbl KOTOpbIX cofdepxaT dyHKunoHanbHble rpynnel NCO), npeacTtasnswoLme
€060/ coegNHEHUS C BbICOKOV peakLMOHHOWK CNOCOBGHOCTbLIO, MCMO/b3YIOT NMPY NPOU3BOACTBE KPacok, nonvype-
TaHOBbIX MNeH, NacTuka n knees. byayun N3BECTHbIMU CeHCcUbunnsaTopamu ApixaTebHblX NyTew, OHW SBNSA-
OTCS1 OCHOBHOW NPUYUHON acTMbl, NprobpeTaemoli B pe3ynibTaTe NCNO/b30BaHUSA XUMUYECKMX COEANHEHNIA B
npodeccnoHanbHOn AesTenbHOCTU. N3oumaHatbl MOTyT OKasbliBaTb BO3[ENCTBME Kak Mpu BAbIXaHUW, Tak U
BO3MOXHOM KOHTakTe ¢ Humu. B AscTpanuu, WpnaHgun n O6beauHeHHOM KoposneBcTBe ANs BO3gyxa
pab6oyeil 30Hbl yCTaHOB/EHbI AONYCTUMbIe YPOBHU NpotheccroHanbHOro Bo3AeicTBMA L LONroCpoyHbIl (cpea-
HeB3BeLUEeHHbI Ana neproga 8 4) — 20 mkr/m3 [o6uee cogepxaHue nsoumaHaTHbix NCO-rpynn], kpatkoc-
POYHbINA (CpeaHeB3BeLUEeHHbIV Ansa nepuoga 15 muH) — 70 mkr/m3. 4nsA Bo3ayxa paboyeli 30Hbl YyCTaHOB/IEHbI
JonycTUMble YPOBHM NpodieccuoHanbHOro BO3feicTBnsA: B ®UHASHANN KPaTKOCPOUHbIV (CpefHeB3BeLLeH-
HbIli ona nepuoga 15 muH) — 35 Mkr/m3, a B LUBeUMU A0NrOCPOUHbIA (CpeAHeB3BeELLEHHbI ANa nepuoga
8 4) — 5 ppb2' [06uee cogepxaHme nsoumaHaTHbix NCO-rpynmn] u KpaTKOCPOUHbI (CpegHEB3BELLEHHbI ANns
nepuoga 15 muH) — 10 mnpg 1 91m MAK ycTaHoBNEHbI A5 06LLEro cogepXxaHnss MOHOMEPHbIX U BCEX NOn-
MepHbIX N30LUMaHaToB (Takke HasblBaeMbIX O/IMTOMEPHLIMU U3ouMaHaTamu, noaumsounaHaTaMmu, onMronso-
unaHatamv unu hopnoavMepamMmn M30LnaHaTos).

OT60p NPO6 1 MX aHaNU3 Ha cofepxaHne n3oLmaHaToB B BUAE B3BELLEHHbIX B BO3AyXe YacTul, ABnseT-
CA HenpocTbIM. M3ounaHaTbl NPUCYTCTBYIOT B BUAE Pa3/IMYHbIX XUMUYECKMX POPM, Takux Kak MOHOMEpbI,
ONIMrOMepbl, NOAVMEPbI, UMetoLw e 60onee CNOXHY CTPYKTYpY, a Takke B BMAE CMeceil Bcex 3Tux thopm.
Onuromepsbl 1 NOIMMEPDLI N30LMAHATOB LLUMPOKO UCNOMb3YIOT B MPOMbILLIEHHOCTU, T. K. OHU MeHee feTyuune,
4YeM MOHOMEPbI, 1 MO3TOMY NPeACTaBAAT MEHbLUYIO ONacHOCTb. 3ouuaHatel BCTpeyarTca B pasHoobpas-
HbIX (hM3NYECKUX COCTOAHUSAX, HANPMMEp, B BUAE NapoBs, aapo3oselt nxuakocteii. MeTog ot6opa npob, KOTo-
pbii NOAXOAUT ANA ONpefeneHns CogepXaHus n3ouvaHaToB B OAHOM arperaTHOM COCTOSIHWM, MOXeT
oKasaTbCs HEMPUroAHbIM AN M30LMaHaTOB B APYrOM arperatHom cCOoCTosHuMKM. B Bo3gyxe paboueil 30Hbl B
3aBNCUMOCTY OT NPOU3BOAMMOIO NPOAYKTa Y NPOM3BOLCTBEHHOIO NpoLecca Takke MPUCYTCTBYIOT Apyrue
BeLlecTBa, Takve Kak napbl BOfbl, Mbl/ib, aMUHbI U CNIUPTLI, KOTOPbIE MOTYT OKasbiBaTb Mellatolee BANsaHNE
npy aHanuse MeToA0M XUAKOCTHOW xpomatorpacumn ()KX). CtaHaapTHble 06pasLbl NOIMMEPHbLIX M30LMaHa-
TOB HeAOCTYMHbI, XOTA A1 NO/yYeHUst 06LLEero cofepxaHna n3ounaHaToB B BO3AyXe COAepxaHve aTux coe-
OVHEHUn HeobxoAMMOo onpeaensiTb KOIMYECTBEHHO.

M3-3a BbICOKOW peakunoHHON CNOCOBHOCTM M30LMaHaTHbIX FPYNn aHasn3 Ha Ux coAepXXaHue B BO3fyxe
paboueli 30Hbl 06bIYHO NPOBOAAT yNaB/IMBaHNEM U30LMaHaTOB C NOMOLLbIO AepuBaTU3NPYIOLLLErO peareHTa,
npespaLLaoLLero nx B ctabunbHble Npon3BoaHble. MeToa, YCTaHOB/EHHbI HACTOAWMUM CTaHAAPTOM, OCHO-
BaH Ha MeToje onpeferneHns n3ounaHaTos, npuHAaToMm B O6begmHeHHoM KoponesctBe MDHS3L25/3 [1].

B aTom meTOofe usoumaHaTbl yNaBAnBalTCs 3a cyHeT o6pas3oBaHns cTabuibHOro NPoM3BOLHOIO Moye-
BWHbI B pe3y/nibTate peakuun ¢ 1-(2-meTtokcudeHun)nunepasmHom (MP). CogepxaHue npoM3sBofHOro Move-
BUHbI aHanu3npywT MeToAoM XXX C UMCNOMb30BaHWEM 3/eKkTpoxumuyeckoro petektopa (OXA) wu
ynbTpadrnoneToBoro getekropa B BuamMMoii obnactu (YBUA). M3oumaHatbl, cTaHAapTHbIE 06pasLbl KOTOPbIX
CYLLLeCTBYIOT UM MOTYT 6biTb NPUTOTOB/IEHBI, ONPEAEeNsAT KOIMYEeCTBEHHO C ucnonb3oBannem YBUA. Mpu-
MeHeHue YBW/, geTektopa npeanoyTuTenbHO, NOCKObKY OH 60n1ee ctabuneH, yuem IX[. OgHako ansa 60nb-
LUMHCTBA WCMO/b3yeMbIX B MPOMBILL/IEHHOCTM MOSIMMEPHBLIX W30LMaHATOB He CYyLecTBYeT cTaHfapTHbIX
06pasLoB, 1 cofepxaHne aTuX coenHeHnn onpeaensioT KOMNYECTBEHHO € Ucnonb3oBaHmem 3X/. B KOTO-
pOM NPOUCXOAUT OKUCNEHMUe MeToKcu-rpyansl MP. MockonbKy aTa rpynna oguHakosa Ans scex MP-npous-
BOAHbIX N30LMaHATOB, TO rPaAynpPOBKY 4715 NONMMEPHbIX COEAMHEHN MOXHO NPOBOANTL C UCNOMb30BaHNEM
COOTBETCTBYHOLLEro N30LMaHaTHOro MoOHOMepa.

Mpoueaypa, KOTOpoW cneayloT nNpu oT6ope Npob Ha cogepxaHve usoumaHaToB B BO3ayxe paboueid
30HbI, 3aBUCUT OT WX arperatHoro coctosHusA. Bbino AokasaHo, 4To UAbTPLl AP(EKTUBHO ynasnmsaroT
napbl. Kom6uHaumio nMnuHxep/punbTp pekomeHayeTcss UCnonbL30BaTh Npu oT6ope Npo6 asposoneit. faH-
HbIi MeToZ OblN NPU3HaH NOAXOAAWMM AM1A ONpefAesieHns pacnpocTPpaHeHHbIX MOHO- 1 AUM30ouMaHaToB,
Takmx kak metuneHbuc(dennnmnsouymanat) (MDI), bennnusounanat (Pl). Tonyon-2.6-gumsoumnaHaT n Tony-
on-2.4-guunsouyunanart (TDI), 1,6-(aumn3oumanato)rekcaH (HDI), usopopoHannaouymaHart (IPDI). nactnnguuso-
unaHat (NDI), meTuneHbuc(umknorekcunnsoumaHar) (rmgpupoBaHHbiii MDI), 6yTunusoumaHat. a Takke
NOJIMMEPHbIX N30LMaHaTOB Ha OCHOBE 3TUX MOHOMEPOB.

1> lonyCTMMbIM YPOBHSM NpochecCcMoHanbHOro Bo3aencTemsa B Poccuiickoii ®efepalm COOTBETCTBYIOT npefesb-
HO flonycTumblie KoHueHTpauuu (MAK), sonrocpoyHoMy — cpegHecMmeHHas MAK, KpaTKOCPOYHOMY — MaKCMMasibHO paso-
Bas MNAK.

2> B Poccuiickoii ®egepaunmn eguHuLbl ppb akBUBaNeHTHbI MAPA- *.

3> MOHS — Methods for the Determination of Hazardous Substances (MeToAbl onpegeneHnst onacHbIX BELWECTB).
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HALUVWOHA/NbHBLIN CTAHOAPT POCCUMNCKOMN OPELEPALMUMN

KAUYECTBO BO3YXA PABOYEW 30HbI

OnpepeneHne o6LLero cogepXaHnsa n3ounaHaTHbIX rpynn opraHN4yecknx coefnHeHNn B BO3ayxe Me-
TOAOM XUAKOCTHOW XpomMaTtorpagum ¢ ncrnosib3oBaHnem 1-(2-mMeTokcu-gocHU)NunepasnHa

Workplace air quality. Determination of total organic isocyanate groups In air using 1-(2-methoxyphenyl)p!perazme and
liquid chromatography

fNaTta sBegeHna — 2009—12—01

1 O6nactb NPMMEHEHUS

HacTosawwuii ctaHgapT ycTaHaBnBaeT 06LMe NOIOXEHUSI MO OTOOPY M aHanu3y nNpob Ha cofepxaHue
opraHnyeckux nsoumnaHatos (coeanHeHunin cogepxalymx NCO-rpynnbl). NPUCYTCTBYIOWMX B BUAE B3BELUEH-
HbIX YacTuL, B BO3gyxe paboyeli 30HbI.

HacToswmii cTaHgapT NpUMEHSIT AN onpefeneHus pasHoobpasHbIX OpraHMyYeckux CoeanHeHWi,
cogepxawmx yHKLMOHaNbHbIe M3ouMaHaTHble Tpynnbl, B TOM Yucne m3oumaHaTHbIX MOHOMepoB u cop-
nonumepos. MNpumepamy apomaTnyeckux MOHOMEPOB ABNATCA Aunsouunadat tonyona (TDI) (2,4- n 2.6-au-
nsoumaHaroTonyon), annsouunaHat HacpTnna (NDI) (1.5-gunsoymaHaToHadTannH) u MeTuneH6muc(4-peHunnu-
3oumaHart) (MDI, Ha3biBaeMblii N0 cucTeMaTUyYeCcKol HOMeHKNatype au-(4-nsounaHartodeHnn)metaH]. Mpu-
mMepamu anudaTyeckux MOHOMEPOB ABAAKTCA AuusounaHaT u3odopoHa (IPDI. HasbiBaeMmblii Mo
cMcTemMaTuyeckon HomeHknartype 1-usoumaHarto-3-n3oumaHatomeTnn-3,5,5-TpumeTunumknorekcaH), meTu-
nen6us(ymknorekcunmsouunaHar) (rmgpuposaHHubie MDI, HMDI) n 1.6-gunsounanat rekcaHa (HDI) (Taxke
M3BECTHbIN Kak 1.6-rekcameTuneHguvsoumaHaT). MoHOMepbl, cofepxalive OAHy u3ouuMaHaTHyl rpynny
(Hanpvmep, MeTuAu3ouMaHar, aTuanM3oumaHaTt, ennnnsoumnaHar. rekcuamsoumaxar). 06pasyroTcs B Mpo-
Lecce TepMuyeckoii 4ecTpyKLUy NoNnypeTaHoB, HanpuMep, BO Bpemsi NaMeHHol CBapKu 1 1a3epHoii pesku.
M3ounaHaTHble NoMMepbl, Takxe HasbiBaeMble noaun3oumaHaramu, roMmonosimmepamm, oiMroMmepaMu unm
hoprnonmmepamu, SBAAIOTCA NPOU3BOLAHLIMU AMN30LMAHATHBIX MOHOMEPOB, 06pasyoLLNMUCA NPU CAMOKOH-
JeHcauun unn B pesynbTate peakuuy ¢ nonvonamu. MNMonnMepHbie Aun3oumaHaThl WYPOKO UCNO/b3YTCA
npu NPou3BOACTBE NOIMYPETAHOB, KPACOK, MOKPbITUIA 1 KNeeB.

HacToswuii ctaHaapT NPMMEHSIIOT A4J15 aHanu3a /1tlo60ro npoAykTa, cogepxallero cBo6o4Hble n3ouma-
HaTHble rpynnbl. epBoHavanbHO OH 6bIN pa3paboTaH Ana onpeAeneHus pacnpocTpaHeHHsix MDI, HDI, TDI,
nx onuromepos v nonumepos [1]. Ero Takke ncnons3osanu npu onpegenexnun IPDI, HMDI, NDI, nx onvrome-
pOB ¥ NOIMMEPOB. YCTaHOBNEHHbI B O6beanHeHHOM KoponeBcTBe npeAesnibHO 40NYCTUMbIA YPOBEHb MpPoO-
theccmoHanbHoro Bo3geicTBusa (MAK Bo3gyxa paboueil 30HbI) ANA M30UMaAHATOB npegycmarpuBaeT
Heob6xoANMOCTb onpeeneHns obLLero cofepXaHusa noumnaHaTHbIX rpynn, T. €. MOHOMEpPOB AUM30LNaHaToB,
onuromepos, hopnosMMepoB 1 NOVMEPOB 4MU30LMAaHATOB, a Takke MOHOM30LUaHaToB. MOCKObKY n30ouu-
aHaTbl UMelT pasHoobpasHyto CTPYKTYPY M passimyHble MONSPHbIE MAcChl, YC1I0BUSS XpoMaTorpacnpoBaHms
Heo6Xx0MMO M3MEHATb B COOTBETCTBUM C hOPMY 0l onpeaensemoro nsounaHarta. Ecnv oxugaerca npucyt-
CTBVE n3oumaHaToB M aMUHOB, U HEOO6XOAMMO ONpeAennTb NX cogepxaHue, To 6osee NOAXOAAWMM MOXET
6bITb METOA, YCTAHOB/IEHHbIV APYrM CTAHAAPTOM, NO3BONSAOLWMI OA4HOBPEMEHHO ONpeaenaTb aMUHbI U 130-
umnaHartbl (2). 3ToT MeTo4 6611 MOANMDULMPOBaAH TakuM 06pa3oM, YTO OH NMO3BONAET ONpefensATb cogepxaHune
MOHOM30LUMaHaToB, 06pasylLWwmnxca npyu Tepmuyeckoi gectpykumm (3]. ucnosnb3oBaTb Macc-CNekTpoMeTpu-
yeckuii fetektop [4] n gpyrue yctpoiicTea oT6opa npob, Hanpumep, hunbTpbl AnameTpom 37 MM U gpyrue
KacceTHble (PUNbTPbI, HO HACTOALWMIA CTAHAAPT Ha 3TN MoAudmrKauun He pacnpocTpaHseTcs. MNpu ncnonb3o-
BaHUM MOAUMULMPOBAHHOM BepcuM AaHHOTO MeToja Mnonb3oBaTesb [JO0/MKEH NPOAEMOHCTPMPOBATbL, YTO
MOANMLMPOBaHHBIA METOZ COOTBETCTBYET YCTaHOB/IEHHbIM TPe60oBaHNAM.

N3paHne oduynanbHoe
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MeTog, NpuBefeHHbIi B CTaHAapTe, UCNOMb3YI0T A/1S1 ONPefeNieHns CpeHEB3BELLEHHOTO N0 BPeMEHN
COZlepXaHUsi OpraHNyecknx N3oLnaHaToB B BO3ayXe paboueli 30Hbl NpU NPOJOMIKUTENIBHOCTY 0TGOpa NPo6 oT
0.5 MUH f0 8 4. MoTog paspaboTaH ANA UHAMBUAYAbHOTO MOHUTOPMHIA kayecTBa Bo3ayxa (B 30HE Abixa-
HUS), HO NOC/1Ie COOTBETCTBYIOLLEN MOAUUKALMN MOXET TakKe 6blTb UCNOMb30BaH A1 MOHUTOPUHTA KaYecT-
Ba BO34yxa B 3a/laHHOM MecTe.

MpumeyaHune — Llenlblo MOHUTOPMHIa BO3Ayxa 06bIYHO ABMsieTCS onpeAesieHne KayecTBa BAbIXxaemMoro pa6ot-
HUKOM BO3/lyxa, N03TOMY ONUCaHHble B HACTOsILeM cTaHAapTe MeTOAUKM NpefHasHayeHbl AN MHANBUAYabHOro oT6opa
npo6bl B 30HE AbIXaHUSA. DTN METOAUKM Takxke MOXHO MCMO/b30BaTh A8 0T6opa Npo6 B 3ajaHHOM MecTe Wau onpegene-
HUA (hoHOBOro cogepxaHnsa. OfHaKo credyeT yunTbiBaTh, UTO M3-3a adpoguHamMuyecknx adhekToB ycTpoiicTBa oT6opa
npo6, npefHasHayYeHHbIe ANA MHANBUAYanbHOro otéopa Npob, He 06A3aTeNbHO MMEIOT TakMe Xe XapakTepucTukn céopa
onpeAensieMbix BewecTB NPU NCNOMb30BaHUN ANS APYTUX Lenei.

MeTog npuMeHAT 415 onpejeneHns HaxoAAWmNXCa B BO3ayXe opraHnyecknux n3ounaHaTos ¢ Macco-
BOW KOHUeHTpauuelt B AnanasoHe npubnansmtenbHo ot 0,1 go 140 mkr/m3 npu o6beme npobsl 15 n1. Mpegensl
06HapYXeHUs 1 KONIMYECTBEHHOTO ONpefesieHns n3ounaHarTos, onpejensemMble Kak TpexkpaTHble U 4ecaTu-
KpaTHble CTaHapTHblEe OTKNOHEHWA MO pe3ynbTartam onpefesieHuns WecTn X0nocTbiX Npob, 06bIYHO HAXoAAT-
ca mexay 0.001 n 0,004 mkr nsoumaHata Ha NPobdy COOTBETCTBEHHO (MU onpeaeneHnn 31eKTPOXUMUYECKUM
meToAoM). Ansa npobbl o6bemom 15 n1 3TU 3HAaYeHUs COOTBETCTBYIOT Npegenam o06HapyXeHWs 1 KonnyecT-
BEHHOro onpegenenuns, paBHbiM 0.07 1 0.3 MKr/M3 COOTBETCTBEHHO.

2 HopmaTuBHBbIE CCbIIKU

B HacTosLwem cTaHAapTe UCNO/Ib30BaHbl HOPMATUBHbIE CCbINIKM Ha Ciedylolne mexayHapoaHble cTaH-
[apTbl:

MCO 5725-2:1994 TouHOCTb (NPaBW/IbHOCTb U NPELU3MOHHOCTb) METOAOB U pe3ynbLTaTtoB usmMepe-
HUIA. YacTb 2. OCHOBHOW MeTof onpegeneHns noBTOPSEMOCTU U BOCNPOU3BOAUMOCTH CTaHAapTHOro Metoga
nsMepeHuit

EH 1232 Bo3pgyx paboueii 30Hbl. Hacocbkl gna oT6opa Npo6 XMMUYECKUX BELLECTB B 30HE AbIXaHUS.
TpeboBaHUA U MeToAbl UCMbITaAHWI

3 TepMuHBbI 1 onpeaeneHns

B HacTosiLlem cTaHAapTe NpUMeHeHbl cnefywme TePMUHbI C COOTBETCTBYOLMMYI OnpeAeneHnamm:

3.1 XvMnuyeckue coeuHeHNA n3ounaHaToB

3.1.1 um3oumaHart (isocyanate): Xummnyeckoe coeiuHeHNe ¢ O4HON nnm 6osee nloumnaHaTHoli (coaep-
Xawein as3oT, yrnepog, kucnopoga) oyHKUNOHaIbHO Fpynnoi.

3.1.2 moHomep (monomer): XuMunyeckoe coefnHeHue, KOTopoe Mpu B3aMMOAENCTBUMM C ApYruMmu
NAEHTUYHBIMU COeAUHEHNAMN 0b6pa3yeT AUMEpPbI, TPUMEPDI. 0/IUTOMEPbI UK MOSIUMEPDI.

Mpumep — N3ounaHaTHble MOHOMEpPbl NojgpasfensloT Ha chejyllne Knaccbl: MOHOW3OLMAHATbI, CO-
fepxauive oAHY n3ouMaHaTHYO (PYHKLNOHANbHYO Fpynny, Hanpumep, MeTnansoynaHaT; Aun3oynaHaTbl, Ha-
npumep. an(4-nsoumaHaTodeHun)merTan (MDI); TpuusounaHaThbl. Hanpumep. Tpu(4-nsounaHaTodeHnn)me-
TaH.

3.1.3 gumnsouymaHat (diisocyanate): Xumumyeckoe coefnHeHne C ABYMS (PYHKUMOHaIbHbIMU n3ouma-
HaTHbIMW rpynnamMu.

3.1.4 onuromep (oligomer): CoegnHeHNe ¢ HU3KOM OTHOCUTENbHOW MOMEKYNAPHOM Maccoi, ¢ NoBTO-
PAOWUMUCA N30LMaHaTHBIMU (OYHKLMOHANBbHBIMY rpynnamMu, o6pa3oBasLueecs npy B3aMMoAencTBMN N30Lu-
aHaTHbIX MOHOMEPOB.

3.1.5 nonumsoumaHart, onuro-n3oumaHart (piolyisocyanate. oligo-isocyanate): 3ounaHaTHoe coeau-
HEeHVe C MHOXeCTBEHHbIMW n3oumaHaTHbIMU PYHKUMOHATBbHBIMY rpynnamu.

3.1.6 chopnonumep (M3oumnaHatoB) (prepolymer): 3akaHumBalOLWMIiCA N30LMaHATOM MPOAYKT peak-
L1 An- Wam nonum3oLmaHaToB ¢ NOAMONaMK1, CoOAePXal MmN KOHLEBbIE TMAPOKCUIIbHbIE TPYNMbl B CTEXMNO-
MeTpUYecKoM HegocTaTke; 9TV COeUHEeHNA 3aTeM BCTyNalT B peakuuy ¢ o6pa3oBaHnemM nosmypetaHos uam
noA06HbIX CoeAVHEHWIA.

3.2 AHanutuyeckume TepMUHbLI

3.2.1 cpegHeB3BelleHHOe MO BpemeHU cogepxaHue (time-weighted average concentration):
CofepxaHve XMMUYeCcKoro CoeiMHeHUs1 B BO3Ayxe, YCpeAHEeHHOe 3a pernameHTUpoBaHHbI nepuoga,.
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3.2.2 xonoctaa npoba ans ycnosuii npumeHeHus (field blank): YacTb ycTpoiictBa oT60pa npo6
(ouNbTP MM UMNUHXEP). C KOTOPOI 06paLLAOTCS TaK Xe. Kak U C aHa/I0MMYHOl YacTbio yCTpoiicTBa oT6opa
peasibHbIX NP6, 3a WUCK/KYEHWEM cCaMoro npouecca otéopa npob, T. e. ee ycTaHaBANBAKT B YCTPOWCTBO
oT6opa npob, TpaHcmopTUpyemoe k MecTy oT6opa npo6, nosy4yalT NPOM3BOAHbIE A5 MPOGLI TakK Xe Kak
NPOu3BOAHbIE AN1S peasibHbIX NPO6, N aHaNM3NPYIOT BMECTE C peasibHbIMK Npobamu.

3.3 Cratuctuyeckuit TepmuH

3.3.1 HeonpefeneHHOCTb <U3MOpeHus> (uncertainty <of measurement»): MapameTp, CBsA3aHHbIl C
pe3ynbTaToM U3MEPEHUS, XapakTePU3YIOLLMIA MCNePCUI0 3HAYEHWI, KOTopbIe MOTYT GbITb 060CHOBAHHO NpU-
nncaHbl I/I3MepFIEMOI7I BennynHe.

(Pykosopgcteo MCO/M3K 98:1995 [5]. ctaTha 2.2.3).

MpunmeyaHunsn

1 B kayecTBe napameTpa MOXeT 6biTb, Hanpumep, cTaHAAPTHOE OTK/IOHEHWe (U KpaTHOe eMy) WaW LMpUHa
[,0BEPUTENILHOTO UHTepBana.

2 HeonpepgeneHHOCTb U3MepeHus 06bIYHO BKIKOYAET MHOMO COCTaBAAWMNX. HEKOTOPbIE N3 3TUX COCTaBASAOLWMNX
MOryT 6bITb OLEHEeHbl U3 CTAaTUCTUYECKOro pacnpefeneHns pesynbTaToB psA0B U3MEPEHUA N MOTYT XapakTepnu3oBaTbCs
CTaHAapTHLIMW OTK/IOHEeHMAMU. [lpyrue cocTas/isiloUiMe, KOTOpble TakKXe MOryT XapakKTepu3oBaTbCs CTaHOapTHbIMU
OTK/IOHEHVAIMU, OLLEHMBAIOT U3 NpegnonaraeMblX pacnpefesnieHnii BepOATHOCTENW, OCHOBaHHbIX Ha ONbITe WU APYroW
nHopmauun. laHHble ABa c/yvyas 4acTo pacCMaTpMBalOTCA Kak OLleHKa HeonpeAeneHHOCTM no Tuny A u Tuny B. cooT-
BETCTBEHHO.

4 OCHOBHbIE MOJI0XEHUS

Bbi6op ycTpolicTBa oT60opa Npob6 3aBUCUT OT arperatHoOro CoCcTosiHUA OoTGMpaemoro msoumaHata. Mpu
oT6bope npo6 aspos3ofieii U30UMAHATOB WCMNO/Mb3YIOT CTEKASHHBLIA WMNUHXEpP. coAepXaliuii pacTeop
1-(2-meTokcu-thbeHun)nunepasnHa (MP) B kom6GuHaumv ¢ puibTpoMm, NMPONUTAHHBIM PacTBOPOM peakTuea
MP. lMpn oT60pe napos M3ounaHaToB BO3MOXHO UCMO/Ib30BaHNe TOMNbKO dUNbTPa, NPONUTAHHOIO pPacTBo-
pom MP.

OnpepeneHHblli 06beM BO3Ayxa NPoKauMBalT Yepe3 CTeKNAHHbIA UMNMHXep. cofepxalyuii pacTBop
1-(2-meTokcucheHnn)nunepasmHa (MP), 3aTem yepes ounbTp, NPONUTaHHbIA pacTBopoM peaktusa MP (aapo-
30/ U30LMaHATOB), UM TOLKO Yepe3 unbTP, NPONUTaHHbI pacTBOpoM peakTuea MP (napbl n3oumnaHa-
ToB). Jllo6Gble opraHuWyeckne wusoumaHaTbl, NPUCYTCTBYOLWME B BO3fyxe, OyAyT BCTynaTb B peakumio c
o6pa3oBaHVeM HeneTyuymx NPOM3BOAHbIX MOYEBMHbI. OBpa3oBaBLUNiCA PACTBOP KOHLEHTPUPYIOT N aHam3u-
pylOT METOAO0M BblCOKO3(h(DEKTUBHOM XMAKOCTHOW xpomaTtorpacumn (B3XKX) ¢ ncnonb3osaHnem Y BUAT* n
OXA. Mykn NpoM3BOAHbIX N30UMAHATOB UAEHTUPULMPYIOT NYTEM CpaBHEHUS OTKIMKOB X 1 YBU/A ¢ oTkNu-
KamW. NOSTly4YEHHbIMM C NOMOLLbI0 4ETEKTOPOB HAa OCHOBE AnoAHON MaTpuusl (A44M) 1 conoctaBneHHbIX ¢ 616-
NINOTEYHbIMU CNEeKTPaMu, WA ¢ NOMOLLbI0 MAacc-CNEKTPOMETPUYECKOTO AeTEKTMPOBaHUA (eC/M BO3MOXHO)
ANna nepBUYHON Npo6bl [6]. KonnuecTBeHHOe onpefeneHve n3oumaHatoB, A5 KOTOPbIX NMeTCa cTaHAap-
THble o6pa3upbl MP-npon3BogHbIX. Hanpumep nsomepos HDI. MDI. TDI. MOXHO NPOBOAMUTL C UCNOJIb30BaHNEM
YBUA. Ecnu nogxogsawme ctaHfapTHble o6pasiubl OTCYTCTBYIOT, HanpuMep, Kak B ciiyyae u3oumaHaTHbIX
0/IMTOMepoB, (hopnoMMepoBs 1 NOJIMMEPOB, TO UX KOJIMYECTBEHHOE OnpefiesieHne NPoBOAAT NPy NMOMOLLM
OX/[ ¢ ucnonb3oBaHWeM ANA TPagyvMpoBKM CTaH4apTHOro obpasua COOTBETCTBYHOLLEN0 M30LMaHaTHOro
MOHOMepa. ObLee cofepxaHne nsoumaHaToB B BO3yXe BbIYUCIAIOT MO CyMMe BCEX MUKOB NPOU3BOAHBIX U30-
LiMaHaToB.

5 PeaktuBbl 1 matepuasibl
Bo BpemMAa aHa/m3a UCNnosib3yrT TOJIbKO peakTuBbl, nMmerune COOTBETCTByI-OLIJ,VIVI KM1acC YMCTbIN Aana
aHaimia, U TO/1bKO ANCTUNNNPOBAaHHYO BOAY UMK BOAY 3KBMBAJIEHTHOI YNCTOTHI.

51 PeaktnB MP [1-(2-MOoTOKCUeHnN)nunepasunH]

PeakTnB BbinyckaeTcsi CEpUIAHO C MaccOoBOW [0/1eil OCHOBHOIO KOMMOHEHTa (fanee — YMCTOTOW) He
MeHee 98 %.

Mo ycmoTpeHunto nonb3oBaTens Bmecto YBU/ MoxeT 6bITb MCNOMNb30BaH y/ibTpadunoneToBblin getektop (YPL).
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5.2 PacTtBOpuTONb

PacTBopuTENb A1 PEaKTMBA, 06LIYHO TOJYO/, UMEeIOLLMIA KNacc «YNCTbIN A8 XpoMaTorpaum» 1 cBo-
604HbI OT COEUHEHNIA, KOTOPbIE 3/TIOMPYIOTCS COBMECTHO C OnpeaesisieMbiMi BelecTsaMmu. Nepea ncnob-
30BaHMeM [N MOATOTOBKM MPOMNUTaHHbIX (OUALTPOB  WAM  CTaHAApPTHbIX 06pasLoB  MOHOMEpoB
PEKOMEHAYEeTCS OCYWNTb PacTBOPUTENb 6E3BOAHBIM X/TOPUAOM KasbLusi WaW CybgaToM MarHusi. JaHHyio
npoueaypy MOXHO He BbINOMHATL NpY NOArOTOBKE MOT/OWAIOLEro pacTBopa, Tak kak npu ot6ope npo6 pac-
TBOp 6yAeT nornowartb Bfary U3 Bogyxa.

5.3 PacTBOpbl peakTuBoB

5.3.1 NMornowarowuii pacteop

TO4YHO B3BeLLEHHYI0 HaBecKy, Npn6an3nTesbHo 50 mr MP, nepeHoCAT B CyXyl0 MepHyto Konby BMecTu-
mocTbio 100 mMn. Hasecky pacTBopsloT, [JOBOAAT pacTBoputeneM 06beM pacTBopa A0 METKM U TljaTesibHO
nepemeLunsaloT. B apyryto mepHyto Kos16y nepeHocaT 10 M1 3TOro UCXOAHOro pacTsopa 1 40BOAAT pacTBopu-
Tenem ero o6bvem Ao 100 ma gna NonyyeHnsa pacTsopa, NoriowarnLwero Ha A/IMHe BOHbl 260 MKM.

5.3.2 MpurotoBneHne pacteopa Ans NponuTkn hunbTpoB (pacTeop A)

TO4YHO B3BeLUEHHY HaBecky, npnbnnsntesibHo 0,25 r MP. nepeHoCAT B MEPHYI0 KO0y BMECTUMOCTbLIO
25 mn. loBoAsaT 06bem pacTBopafo MeTKV OCYLLEHHbIM PACTBOPUTENIEM 1 BCTPSAXMBAIOT /19 NepeMeLLnBaHus.

5.3.3 C1abunbHOCTb pPacTBOPOB PeakTMBOB

CBexue pacTBopbl rOTOBAT eXXeHeeNbHO.

5.4 [pagympoBOYHble CTaHA4apTHble 06pasybl

5.4.1 MpurotoBneHne NPoM3BOAHbLIX MOHOMEPOB

[o6asnawT 0,1 r cooTBeTCcTBYOLWeEro n3ounaHara (~ 1 Mmonb Ana Haubosee pacnpocTpaHeHHbIX
AvnsoumnaHaTtos, Takmx kak HDI, TDI u MDI) k 0.6 1 (~ 3 mmonb) MP. pacTBOPEHHOr0 B OCYLLUEHHOM To/yosne
(10 mn), nocTaBNAT Ha OAUH Yac. B pe3ynbTarte 6yaeT Bbinagath 6e/blil KpucTanimyeckuii ocagok MoYeBu-
Hbl. Ocafok cobupaloT Ha chunbTpoBasbHy bymary (Hanpumep. Whatman N° 1’ > n npoMbIBaloT HECKOJTbKO
pas oCyLLUeHHbIM TOyoI0M NS yaaneHus n3bbiTka peaktnea. NepekpucTanin3oBbiBalOT MOUYEBUNHY U3 TOY-
ona nyTtem HarpeBaHusi nNpuénusntesnibHo Ao 60 °C n mMeaneHHO A06aBNAT MeTaHon A1 PacTBOPeHUs
MOYeBVHbI. [laloT pacTBOpPY OCTbITb, OT(UALTPOBLIBAIOT 06pa30BaBLUMECs KpUCTasl/lbl U NMPOMbIBAIOT WX
XOM0AHbIM OCYLUEHHbIM TonyosioM. Ocafok cylaT Ha Bo3fyxe. [lna MOHO- 1 60/bLUIMHCTBA AMU30LMaHaToB
NPON3BOHbLIE MOYEBWHbI MasIOPaCcTBOPUMBI B TOJyOs1e, HO JIEFKO PACTBOPUMbI B METAHOJ1E UV aLleTOHUTPUIIE.

5.4.2 AnbTepHaTMBHaa MeToAuKa O/19 MasiopacTBOPUMbIX NMPOU3BOAHbLIX N30LMaHaTOB

MDI n HMDI npakTuyecks He pacTBOpUMbI B TO/lyosne, U ANS 3TUX cOeAuHeHuli 6onee noaxoaALmnM
ABNAETCA METOA NPUroTOBNEHUS, NPUBEAEHHBIN HWKe. MeasieHHo f06aBNA0T pacTBOp COOTBETCTBYIOLLEro
nsouymanara (0.25r, ~ 2 mmonib NCO ana MDI n HMDI) B guxnopmeTaHe (25 mn) k pactsopy 1-(2-meTokcucpe-
Hun)nunepasuHa (1 r, - 5 mmonb) B anxnopmetaHe (50 mn). B pesynbtate 6yneT 06pa3oBbiBATLCA CyCneH3ns
6enoro useta. Ee no kanne fo6asnsAoT B NabopaTopHbIii CTakaH, cogepxatuii 500 mMn rekcaHa, NOCTOAHHO
B36anTbIiBas. MonyymBLLMIiCS 0cafoK OT(OUALTPOBbLIBAIOT U MOBTOPHO PacTBOPSOT B MUHMMa/IbHOM 06bemMe
avxnopmetaHa. [l06aBnsAlT rekcaH AN MNOBTOPHOTO OCaXAeHWs ocajka, OT(WIbTPOBbLIBAOT €ro u
NPOMbIBAIOT rekcaHoM. [pon3BOLHOE MOYEBMHBI CyLLAT Ha BO3AyXe.

MpumeyaHne — 3Ty METOAUKY TakkKe MOXHO MCNOMb30BaTb A1A N30LMaHaTHbIX O/IMTOMEPOB, NOVIMEPOB 1
cdopnonumepos.

5.4.3 MpuroToB/ieHMEe CTaHAaPTHbIX PacTBOPOB Ha OCHOBE MepeKkpucTai/IN30BaHHbIX NMPOU3-
BO/ZHbIX U30LUNaHATHbIX MOHOMEPOB

5.4.3.1 HaBecky Nnpon3BOAHOr0 MOYEBMHbI U3BECTHOW MacChbl MOMELLAT B MEPHYIO KOGy BMECTMMOC-
Tbto 100 MA1, OBOAAT 06BEM pacTsopa A0 METKN aLeTOHUTPUIOM UAU METAHOIOM. ANTMKBOTbI MOSTyYEHHOrO
pacTBopa pa3b6aBniAloT Mo 06bEMY aLeTOHUTPUIOM WU MOABWXHOM hazoin BIXKX ans nonyveHus psga
cTaHAapTHbIX pacTBOPOB C MacCoBOW KoHLeHTpaumeli B nepecyeTe Ha NCO B gnanasoHe 3HaveHuii ot 0,01
80 1.0 mkr/mn.

5.4.3.2 TOTOBAT AONOMIHUTE bHbIE CTAHAAPTHbIE PACTBOPbI, €CNU Anana3oH 3HaYeHU MacCOBOW KOH-
LeHTpauum aHanMToB B Npo6ax BbIXOAWT 3a Npefesbl Auana3oHa 3Ha4YeHWin MaccoBO KOHLEHTpaLn cTaH-
OapTHbIX pacTBOPOB.

5.4.3.3 MaccoByto KOHLUeHTpauuio usoumaHarta B ctaHgapTHoMm pactsope pNCO. MKr/M/, BbIYUCASAIOT MO

dopmyne

n MprMep cepuiiHO BbiNyckaeMoii Npoaykumn. aHHas uHdopmMaumsa npueeseHa aAna yao6cTea nonb3oBartesneil Ha-
CTOALWEro cTaH4apTa u He siBASieTC PeK/1amoii 4aHHOM MPoAYKLMU CO CTOPOHbI MCO.
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_ PuArcon u
P — — m

roe pu — mMaccoBasl KOHLeHTpaLysi NPOM3BOAHOMO0 MOYEBUHbI B CTAHAAPTHOM pacTBOpe, MKI/MIT;
M KCO — OTHOCWTe/IbHasi MonekynsipHas macca NCO-rpynnbl;
N — YNCNO M30LMaHATHBIX TPYNM B MOJIEKye;
My — OTHOCUTE/NbHAsi MOJIEKY/ISIPHAA Macca NMPOM3BOLHOTO MOYEBUHI.

5.5 CTabUbHOCTb M30LMaHaTHbIX NPOU3BOAHbLIX MOYEBMHbI Y UX PacTBOPOB

Bb110 yCTaHOBMEHO, YTO MCXOAHbIE PACTBOPbI NPOM3BOAHBIX M30LMAaHATHLIX MOHOMEPOB OCTalOTCA CTa-
O6UBbHBIMY B TeYeHne NpubIN3NTENbHO WeCTN MeCALEeB Mpu YCN0BUM XpaHeHUs B MOPO3WU/IbHOW kamepe [7].
Cwmecb 2.4-TDI 1 2,6-TDI Ha counbTpax v B pacTBope Toslyona octaeTcsi ctabunbHoli go 90 aHell (3chdekTus-
HOCTb ee M3B/ieveHus ¢ punbTpa coctasnsaet 73 %. u3 pactsopa Tonyona — 81 %) [8]. MDI Ha dunbTpax
ocTaeTcs cTabunbHbIM B TeYeHne He MeHee 6 mec [1]. M3oumnaHaTHbIn hoprnonvmep [Desmodur N 33901,
BBE/eHHbIV WNpULeM Ha unbTpbl, NponuTaHHble MP, ocTaeTcsa cTabuibHbIM B TedeHue 27 aHeli (cpeaHas
3ahhekTMBHOCTb U3BneveHuns coctasnseT (91111) %, npun BeegeHun 0.1; 1 1 2 mkr Ha ounbTp) [9].

5.6 NMopBwmxHas (hpasa BbICOKO3(MEKTUBHOM XNAKOCTHOM XpomaTorpadum

TOYHbI cocTaB MCNO/b3yeMOi NOABWXHON hasbl 3aBUCUT OT hOPMY bl ONPeaensiemMoro nsounaHaTa.
Yem 60nbLUe aueToHUTpKUIa CogepXnTCcsa B NOABWKHON dhase, Tem bbicTpee 6yayT BbIXOAUTb NMUKN. «MegneH-
Hy0» MOABWXHYIO a3y MOXHO Ucnosb3oBaTb A1 MP-Npon3BoHbIX Aumn3oLaMaTHbIX MOHOMEPOB 1 MOHOU-
3oumaHaToB. Ana MP-npov3BOAHbIX M30LMaHaTHbIX NOAUMEPOB 601ee NoAXoAALLei ABNAeTca «6bicTpas»
nogsmkHas thasa. Heo6xoanmo obecneynTb, YTOObLI 3/TOMPOBANNCE NVKM BCEX NONNMEpPHbIX MP-npounssosa-
HbIX ¥ YTOObI HN O4WH U3 UHAWBUAYA/bHbBIX MMKOB MOHOMEPOB He MepekpbiBasiCA NMUKOM aueTU/IMPOBaHHOT0
MP B Hauyane xpomarorpammsi.

5.6.1 MpuroTtoBrieHne «MeaeHHOV» NOABYKHON dhasbl

«MepneHHyo» NofBuxHYy0 hasy, NnoAxofsAwyo 418 onpefeneHnss MOHOMEpPHbIX AUU30LUaHaToB 1
MOHOM30LMaHaToB, FOTOBAT Cefylowmm obpa3om. 5 r 6e3Bo4HOro aueraTa HaTpus pacTBOPAIOT B 1 1 BOAbI.
JoBoaaT pH nonyyeHHoro pacTteopa Ao 6,0 nefsHoli ykcycHoli kucnoToit. flo6asnaioT 550 Ma nNosyyeHHoro
pacTteopa K 450 M/ aueToHUTpWIa U NPOoBOAAT Aerasaunto pactsopa nyteM uUIbTPOBaHUA ero nof Bakyy-
MOM WM NPOMNyCcKaHus Yepes pacTBOp MOTOKa renvs Ans nonyveHusa 6ydepHoro pacrteopa, cofepxaliero
45 % aueTtoHuTpuna un 55 % aueTara HaTpus.

5.6.2 MpurotoBrieHne «6bICTPOM» NOABWXHOW hasbl

«BbICTPYO» NOABWXHYIO (hasy, NOAXOAALLYIO 418 onpeeneHns NoSVMepPHbIX AMN30LnaHaToBs, roToBAT
cnegywowmm obpasom. 5 r 6e3B0AHOr0 aleTara HaTpua pacTeopstoT B 1 1 Boapl. loBoAsAT pH nonyveHHoro
pacTBopa Ao 6.0 neasHoi ykcycHoi kucnotoii. flo6asnsioT 400 mn nonyyeHHoOro pacteopa k 600 mn aueto-
HUTpUNa 1 NPoOBOAAT Aerasayuio pactTsopa nytem hubTPOBaHNA ero noj BakyyMom Wan NponyckaHmsa yepes
pacTBoOp MNoToKa resvs Ans nonyyvyeHus 6ydpepHoro pactsopa, cogepxaiero 60 % auetoHuTpuna u 40 %
aueTara HaTpus.

5.7 T'pagyvpoBOYHasa rasoso3gyliHasa CMecb

a30BO34YLUHYI0 CMECh C M3BECTHLIM COZepXaHuem onpeenseMbix(oro) BeliecTs(a) B BO34yxe roto-
BSAT MPW3HAHHbIM MeToAOM. [MoAXOASAMMU SBASIOTCA METOAbI, YyCTaHoBeHHble B ICO 6145 (Bce uyactm).
CofepxaHue onpeaensieMoro KOMMOHEHTA B ra3o-BO3AYLUHONM cMecy MOATBEPXKAAIT C UCMO/b30BaHUEM
He3aBUCMMOro MeToga.

6 Annapartypa

[o Hayana ot6opa 1 aHanusa Npo6 NPOBOASIT OUNCTKY BCEI CTEKMSIHHON NocyApl, BKOYAS UMMIUHXEPbI
(cm. 8.2).
Kpome 06bI4HOr0 1abopaTopHoro o60pyAoBaHuns, UCNOAb3YIOT CAeAyoLWY0 annapartypy.

6.1 YcTpolicTBo oT60pa Npob

BbiGop ycTpoiicTBa 0T60pa Npo6 3aBUCUT OT arperaTHOro COCTOsIHMSA, B KOTOPOM M30LMaHaThl NpucyT-
CTBYIOT B Bo3gyxe. OT60p Npo6 130LMaHATOB, HAXOAALLMXCS B NApOO6Pa3HOM COCTOSIHUM, MOXET ObITb Npo-

'l Mpumep cepuiiHO BbINycKaeMoi npoaykummn. [laHHas nHpopmaumsa nprsBedeHa Ans yao6cTBa nonb3osBartesnei
HACTOSIWEero cTaHAapTa v He SIB/IAeTCS PekaMoli 4aHHON NpoAyKUMmM Co CTOPOoHbI UCO.
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BEJEH C MCMO/Ib30BaHMEeM TO/bKO (hu/ibTpa € MNPOnuTKOW. [isi cMeceli nMapoB M B3BELLEHHbIX YacTwL,
peKkoMeHAyeTCcsl UCMOo/b30BaTbh KOMBUHALMI0O UMNUHXepa W (punbTpa ¢ nponuTkoii. Moapo6Hoe onucaHue
anbTepHaTVBHOWM MeToAMKM 0TGOpa NPo6 NPUBEEHO HMXe.

6.2 duUNLTP

®unbTpbl, AMameTpom 25 MM. NOAXOAAT ANA NCNONb30BaHUSA B BbIOpaHHOM yCTpoiicTBe oT6opa npob.
AhhekTMBHOCTL ynaBMBaHns BblIbpaHHOro unbTpa foMxHa 6bITb He MeHee 95 %, PuNbLTP Ao/KEH ObiTb
npurogeH ANs ynasamBaHna ctabunbHbeix npob nsouymarnatos. PunbTpel TMna GF/AY nponutanHsle MP, cuun-
TalTcA NoAXOAALLUMU.

6.3 dunbTpoaepxkaTesib

MoapobHas nHopmaLmsa no Bel6GoOpy Hacafok AnsA oTéopa npob npusegeHa B [10]. Ana duabTpoB C
npo6amun 1cnonb3yT hubTpogepxaTenn. pekoMmeHayemble HCTUTYTaMu npoddeccnoHanbHON MeAnLMHbI,
AvameTpoMm 25 MM. B BMAE KacceT U3 HepxaBetoweid ctanun. bbino nokasaHo, YTO Npu UCMONb30BaHUN ANsi
oTbopa aspo3oneil kKoMOMHaLUN UMMMHXep — unbTp 6onee yAao6HO NpvMeHeHWe dmnbTpogepxaTens
Swinnex1 gnameTpom 25 MMm.

6.4 MWHMATIOPHbIA UMMANHXEP

PasnnyHble KOHCTPYKLUMM 6ap6OTaXHbIX YCTPOWCTB 1 MMMNUHXEPOB NpuBefeHb! B [11] n [12]. MuHuaTiop-
HbIVi UMAVHXEP COCTOUT M3 rpafynpoBaHHOIO MPUEMHOrO0 YCTPONCTBA 1 BXOAHOW TPy6KM KOHUYeCKOl hopMbl.

MpumedyaHune — CepuiiHO BbINYCKAOTCH UMMUHXEPbI «HENPO/MBaLlKa*.

6.5 Hacoc gnsa ot6opa npo62*

Hacoc fomkeH cooTBeTcTBOBaTb TpeboBaHnAM EH 1232 nnn akBMBasieHTHOro ctaHgapra. Hacoc ans
oT6opa npob [O/KEeH Takke COOTBETCTBOBATb TpeboBaHWAM MO 6€30MacHOCTU HauWOHa/IbHOTO 3aKOHO-
farenbcrsa.

6.6 LUnaHrn

LLnaHrv n3 nnactvka, pesunHbl UAn APYyroro Nogxo4sALwero marepyana, AavHo okono 900 MM, cooTBeT-
CTBYIOLLEIO AnameTpa Ans obecneyeHns repMmeTMYHOro NoAcoeMHEHNS K Hacocy, Tpybke fna otéopa npob
unu (Npu ncnonb3oBaHuK) gepxarento TPyoku. Bblno gokasaHo, YTo NpU UCNOMb30BaHUN LLTAHTOB U3 ITOp-
3/1aCTOMEpPOB UCKIYaeTCa nonagaHne nNoCcTOPOHHUX NpuMeceli B Npoby. He pekomeHAayeTcs ncnonb3oBaTb
coefIHNTE IbHbIE LWNAaHTW nepes punbTPoOM WK UMNUHXEPOM. TakK Kak MOryT NpOU30NTH NnoTepu nNpobsi.

6.7 Pacxopgomep

Pacxofomep, nMopTatUBHbIA, UCMOMb3YeMbIli 419 U3MEPEHUS pacxoda C NOrpeLlHOCTbi0 B npejenax
15 %, oTrpaflyvpoBaHHbIii No pabouemy atasnoHy [10]. Pacxofomepbl, BCTPOEHHbIE B Hacockl A4S oT6opa
npo6, He NPUroAHbI 415 TOYHOTO M3MepeHus pacxoga. OfHaKo, X MOXHO MCNO/b30BaTh A1 KOHTPONS addhek-
TUBHOCTW YCTPOICTB 0T60pa NPo6 Npu YCI0BUK, YTO OHWM 06/1a4at0T AOCTATOUHOM YYBCTBUTE/bHOCTLIO.

6.8 YcTpoicTBO hmnbTpaumnm

PunbTpyOWNiA 3neMeHT ANs punbTpauuy pacTBopuTeneii ANs XnLKoCTHOM XxpomaTorpadmm, N3rotos-
NIeHHbIN N3 MaTepuana, CTOMKOro N0 OTHOLLIEHWIO K 3TOMY PacTBOPUTENIO, C pa3MepoM nop He 6onee 0,5 MkM.
Ana dounbTpauum gecopbrpoBaHHbIX NPO6 Nepes aHaM30M MeTOA40M XUAKOCTHOWM XpoMaTorpadum ncnosib-
30T YUALTPLI AW WNPULLI C OUIBTPYIOWUMK Hacagkamu ¢ pasmepom nop He 6onee 0.5 Mkm.

6.9 BcrnomoraTesibHble YCTPOCTBa

PeMHU nnv nepeBsiab, NPU NMOMOLLM KOTOPBIX HACOC AN 0T6opa Npo6 MOXeT 6bIThb YA06HO pasvelleH (B
TOM Cflyyae, ecnn pasMep He No3BOJIsieT NOMECTUTb ero B KapMaHe paGouyero).

MUHLETbI C NI0CKUMU ry6Kkamu Ans nepeHoca uibTPOB.

3alMTHBIN KOXYX AN1S1 UMMUHXEPA.

JNoByllKa € aKTMBMPOBAHHLIM YIeM A/1s 3alWuTbl Hacoca Aas oT6opa npo6 oT napoB Tosyona (npu
MCMONb30BAHUN HACOCOB U3 NIACTUKA).

11 Mpumep cepuiiHo BbiNyckaemoii npoaykumun. laHHas nHdopmauma npusegeHa ana ygob6crea nonb3osareneii Ha-
CTOsILLEero ctaHAapTa U He ABSIETCA peknaMoii AaHHOW NPoAyKLUK co CTOpoHbl NCO.
2) MOXHO MCMNONb30BaTb HACOC C HOMUHA/IbHbIM 06BEMHbLIM pacxofoM OT 5 Ma/MuH o 5 n/muH (cm. EH 1232).
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6.10 XXnAKocCTHbI XpomaTorpad

Heo6x041MO MCNoNb30BaTh BbICOKOI(DEKTUBHbIN XUAKOCTHbIV Xpomatorpad (BAXKX) ¢ YBUA n 3XA.
OX/ cnepgyeT MCNonb30BaTh B peXMe OKUcneHus. [lna noaTBEPXAeHNS naeHTudrKauny Takke pekoMmeHay-
eTCsl MCNO/Mb30BaThb AETEKTOP Ha OCHOBE AMOAHONM MaTpuubl. ANS nonyyeHus Heo6XoAMMOro AN AaHHOro
mMeToAa npejesna KomyecTBEHHOTO onpeaeneHns cnegyeT nsberate aykTyaumin TemnepaTypbl. 3T0 MOXeT
6bITb AOCTUTHYTO TEPMOCTATUPOBAHNOM KOMOHKM BIXKX 1 3X[. XapaktepucTuku X[ MOXHO yny4linTb
nyTem peLmpKyasauum NoABMKHON asbl B 3aKpbITOW NeT/e ¢ NCNOb30BaHNEM 3aLUUTHON AYeiiku (C NoTeHu -
anom npuénunsnTensHO Ha 50 MB BbIle NOTeHUMana aHaIMTUYeCKoW AYeikin), yCTaHOBIEHHOW nepes NHXekK-
TopoMm. lMcnonb3oBaHue gemndepa nynbcauuii Takke MNO3BONSET CHU3UTL LWYMbl B cucteme B3IXKX u
YBENNUYNTb OTHOLLEHWNE CUTHAL/LLIYM.

6.11 ABTOMAaTM4YECKOE YCTPOMCTBO OT6Opa Npob

ABTOMaTMYeckne ycTpolicTBa oT6opa Npob BbINyCKaKTCS CEPUIAHO.

7 OT60p NPOb6

NMpumeyaHwune — [lo CMX NOP HE YCTAHOB/IEHO CMeELLEHNE OTHOCUTENTbHO APYT ApYra /1A CYLWeCTBYOWNX MeTO-
[0B aHanM3a nNpob Ha cofepXaHue U30oLMaHaToB.

7.1 KanunbpoBka Hacoca

Hacoc kanubpyloT BMecTe ¢ NoACOeANHEHHBIM TUMNYHBIM UMAUHXEPOM M/UAN (PUNLTPYIOLLUM 3N1EMEH-
TOM C MCMOMb30BaHWEM COOTBETCTBYIOLLEIO MOBEPEHHOIO BHELUHEro W3mMepuTenbHoro npubopa. [Mpu
MCNOMb30BaHUN UMNUHXEPaA ero cedyeT 3anonHWTb NOrIoLaloLW MM PacTBOPOM MW TOYOsI0M.

7.2 O6LWue NoMoXeHUs

Mpu gonrocpo4yHoM oT6ope NPo6 NPOAOC/IKUTENBHOCTL 0T6OpPa NPo6 BbIGUPAIOT TAKOW, YTOOLI HUNLTP
He 3acopusics TBepAbIMU YacTuLamm.

NMpunmeyaHune — CpeaHeB3BellEHHOE 3a 8 Y coiepXXaHe MOXHO BbIYNC/INTL HA OCHOBE Pe3y/ibTaToB ABYX WK
6onee nocnepoBaTtesibHbIX OT6OPOB NPOG.

7.3 NopgroTtoBKa annapaTypbl 415 0oT60pa Npo6 (0bLwme NosIoXKEHUSN)

Mepep ncnonb3oBaHneM ycTpolicTBa oT6opa npob (kacceTHble hnbTPbl UMM UMINHXEPbI) OUNLLAIOT.
YcTpoiicTBa oT60pa nNpo6 pasbupatoT, 3aMaynBaloT B 1a60paTopHOM MOILLEM pacTBope, TWaTenbHo Nnpo-
MbIBaOT BOZOM, BbITUPAOT NPY NOMOLLM BNUTHIBAIOLLEA TKaHU, OCTaBASAT A0 NOMHOIO BbIChbIXaHUS Nepes
c6opKoiA. ANbTepHaTUBOI ABNSIETCA NCNOMb30BaHWe 1a6opaToOPHO MOEYHOW MaLlWHbI.

7.4 NoproTtoBKa yCTPOICTB AJ18 0T60pa npob (punbTpbl)

7.4.1 TMponuTka (hunbTpoB

TOYHO B3BELUEHHYI0 HaBecKy, Npnban3nTensHo 0.25 r MP. NepeHoCAT B MEPHYI0 K016y BMECTUMOCTbIO
25 mn. loBoaAT 06bEM COAEPXKMMOr0O A0 METKM OCYLIEHHbIM TO/IyO/IOM M BCTPAXUBAIOT A1 CMEeLUnBaHuWS.
MonyuatoT pacTBop A (cm. 5.3.2). B 30He, CBO6OAHOW OT MblAW U N30LMaHATOB, HECKOMbKO (hN/TIbTPOB U3 CTEK-
NIOBOJIOKHA AMaMeTpom 25 MM Npu MOMOLLM TYNMOKOHEYHOro MUHLEeTa MOMELLAT Ha YUCTYI0 CTEKIAHHYHO
nnacTUHy Takmm 06pa3om, 4Tobbl UILTPLI He conpukacanuck. Mpy NOMOLLM NOAXOAALLEr0 MUKpoLLnpuLa
pacnpegensoT 200 MKn pacTBopa A Mo NOBEPXHOCTU KaXA0ro huibTpa Takum 06pa3omM, 4Tobbl BeCb (OUALTP
6blN1 NPONWUTaH peareHToM. PUnbLTPaM AAlT BbICOXHYTb HA BO3AyXe B TEYEHME HECKO/IbKMX YacoB. MonHoc-
Tbi0 BbICYLLEHHbIE PUIbTPbI MEPEHOCAT CO CTEK/IAHHON NACTUHBI B COCY[, U3 TEMHOTO CTekNa € 3aBUHYMBAL0-
Lielicsa KpbILWKOl C MOMOLLbIO TYNOKOHEUHOro NuHueTa. CHabXatoT cocy 6UPKOoii ¢ faToi NPoNUTKMA U CPOKOM
rogHoctn chnbTpoB. Cocybl XPaHAT B 3aLUMLLLEHHOM OT CBeTa MecTe B LuKady Wv XON0ANIbHUKE B TeYeHne
He 6o/iee WecTn MecsLeB CO AHA NPONUTKN (PUILTPOB.

7.4.2 MoparoToBKa yCTPOWCTB 415 oT60pa Npob (hunbTpbl)

B 30He, cBO6OAHOI OT M3ouMaHaToB, PUNbLTPLI BCTABASAIOT B YACTbIe CyXMe ycTpoiicTBa oTbopa npod
npy NOMOLLM YMCTOro MUHLEeTa C NIoCcKMMK rybkamu. Kaxayro Hacagky ans otéopa npob co BCTaBEHHbIM
NbTPOM repMeTUYHO NOACOEAMHSIIOT K HACOCY A5 0TOOpa NPo6 Npy NOMOLLM NNACTUKOBbLIX COeANHUTE b-
HbIX TPy6OK. BktoUaoT Hacoc 1 0XxnaatoT, Noka He YCTaHOBUTCA ero pabouunii pexum, K Hacagke ansa otbopa
npo6 NoAcoeAnHAIT OTIPaAYMPOBaHHbIA pacxogomMep AN U3MEPEHUST pacxofa Yepes BXOAHYI Anadparmy
ycTpoiicTBa oT60pa Npob, ycTaHaBNMBAKOT COOTBETCTBYIOLWMIA pacxos C OTKOHEHWEM B npegenax +5 %.
BbIkn0YaloT HAcCOC U repMeTUYHO 3aKpbiBalOT YCTPOKCTBO 0TO6Opa Npob 3alUMTHOW KPbILLKOW BO n3bexaHue
BHECEHUA 3arpsA3HALLMX BELWECTB BO BPEMSA TPAHCNOPTMPOBAHMSA K MecTy oT6opa npob.
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7.5 MoproToBKa yCTPOWCTB AN 0T60pa Npob (MMNUHXePbI)

B 30He, CBO6GO/HOI OT M3oLUMaHaToB, HeNnocpeacTBEHHO Nepes 0T60pom Npo6 BBoAAT 10 M norouia-
IOLLLEr0 PacTBOpa B UMMMHKEP M COBMPAtOT ero. MIMNUHXep NoMeLLaloT BHYTPM 3aLLMTHOIO KOXyXa 1 nogcoe-
[AVHSIIOT K Hacocy Ana oT6opa Npo6 npy MOMOLWM MOAXOASALIMX COeAMHUTENbHBLIX Tpy6ok. O6ecneunsaioT
repMeTUYHOCTb BCEX COEAUHEHMWIA.

7.6 OT60p NPob Ha hunbTpbI (BOWecTBa B NapOO6pPa3HOM COCTOSHUN)

7.6.1 YcTaHOBKa ycTpolicTB oT60pa nNpo6 ¢ hunbTpamm

B 30He, cBOGOAHOW OT M30UMAHATOB, MPUKPENAAT YCTPOWCTBO OTOOpa Mpob K naukaHam ofexpbl
paboTHMKa B 30He ero AbixaHus. Hacoc ansa ot6opa Npob pasmeLyaloT B NOAXOAALLEM KapMaHe unv npukpen-
NAT K ofexae paboTHMKA TakuMm 06pa3oM, UTOObl OH HE NPUYMHAN Heyao6CcTBa (Hanpvmep, NPU MOMOLLM
nosicHoro pemHsl). Mepes Hayanom oT6opa Npob c ycTpoiicTBa 0T60paA NPO6 CHUMAIT 3aLUTHYIO KPbILLKY U
BK/OYAIOT Hacoc. 3anvcbiBatoT Bpemsi Hayasna oTéopa npob, a B c/iyyae, ec/iv B HacoC BCTPOEH MHAMKATOP
BpeEMeHV paboTbl, NPOBEPSIOT, YTOObI MHANKATOP OblN YyCTAHOBMEH HA HOJb.

7.6.2 OT60p Npob Ha PUNbLTPbI

OnpefeneHHblii 06beM BO3dyxa NpoKayMBaloT Yepes ycTpoiicTBo oT6opa Npob ¢ pacxogom 2.0 A/MUH.
PekomeHayeMblii 06beM NpokauymBaemMoro Bo3gyxa coctaBnset ot 20 o 900 n. Tak Kak (huNbTP MOXET 3aco-
pUTbCA. NEPUOANYECKM NPOBEPSIOT pacxo (He pexe oAHOro pasa 3a fjBa Yaca Mbo yvalle, ecnv oxugaeTtcs
6onblian Harpyska Ha unbTp) U B KOHLEe nepuoga otbopa npob. Ecnu oxupaaetcs 6onblias Harpyska Ha
nNbTP, NpPefnoyYTUTENIbHBIM CUATAIOT OTOOP HECKONbKMX MPOo6 3a KOpPOTKME nepuofbl BPEMeHW BMeCTO
OHON — 3a ANWTEeNbHbIA nepuod. M3mepsalT pacxof npy NOMOLLM OTIpajsyvMpoBaHHOrO pacxogomepa u
3anMcbiBatoT NONyYeHHoe 3HavyeHne. 3akaHumBaloT 0T6op Npob 1 cuntaroT Npoby HeAelCTBUTENbHONM, ecnn
3HayeHue pacxofa 6osee yem Ha * 5 % oTIMHaeTCA OT HOMUHA/ILHOTO 3HAYeHWs pacxoja, A1 BCero nepumo-
fa oTbopa npob. PerynapHoe HabnofeHne nokasaHwin nHaukatopa cb6os pacxoga MoxeT o6ecneynTb noj-
fJepxXaHue pacxofa B Hacocax C pery/impyemMbiM pacxofoM Ha AO/HKHOM YPOBHE Npu YCI0BUU, YTO UHANKATOP
cbosi pacxofia ykasblBaeT Ha pasHuuy 6onee i 5 % Mexagy akTM4eCKUM WM HOMUHASIbHbIM 3HAYEHUAMU
pacxoga.

7.7 OT60p NPO6 C MCNONb30BaHNEM UMMUHXEpPa U hunbTpa (adp0o30/n n3ounaHaToB)

7.7.1 O6ocHOBaHMe oT6opa NPo6 C NCNOIb30BAHNEM UMMUHXepa U PuabTpa

[na ynaBnuBaHus cmeceil B3BELLUEHHbIX B BO34yXe 4YacTul, U NapoB 6blM NPUMEHEHbI Kak (UIbTPSI,
NponMTaHHble PacTBOPOM AEepvBaTU3MPYIOLLEro peareHTa, Tak U UMMUHXEepPbl. CoAepXalline pacTBop 3Toro
peareHTa. OfHako Obl10 YCTAHOB/IEHO, YTO HWM OfHA U3 3TUX CUCTEM B OTAENIbHOCTM He obecneuyvsaet
ahdekTMBHOE ynasnuBaHne Bcex nsouvaHaToB. CMecy B3BELLEHHbIX YacTul, n/unm napos (aspo3oneii n3o-
LunaHaToB) ynaBnuBalTCA NPONUTAHHbIMKU (PUAbTPaMV Hey[0BNETBOPUTENbHO, MOCKO/bKY M3ouMaHathbl
MOTYT B3aMMOeiNcTBOBaTb C APYrMMU COEANHEHUSIMU KakK B COCTOSAHMMW B3BELUEHHbIX YacTuL, Tak n 6yayuu
yXxe cobpaHHbIMU Ha hunbTpe. Kpome aToro, UMNUHXepbl He NoAXoAAT Ana oTbopa npob nsounaHaTos ¢ pas-
Mepamy yacTuy, Hanbosiee xapakTepHbIMW 418 Bo3ayxa pabouei 30Hbl, T. K. YaCTULbl AUaMeTpoOM MeHee
1 mMkm ynaenuBalTcsl HealpdhekTMBHO. A n3oumaHaTtbl, NPUCYTCTBYIOLWME B BUAE KPYNHbIX YacTuy (guamer-
pom 6onee 10 MKM) ¥ YIOBNIEHHbIE NPONUTaAHHLIMWU hUbTPaMmn, MOTyT 6bITb HE3(h(DEKTUBHO NepeBeeHbl B
npov3BogHble. Mo3ToMy KOMOUHALMA UMMHXEpPa U NponMTaHHOro huabTpa Ao/HkHa obecneyunTb AocTaTou-
Hyl0 3(pPeKTMBHOCTb Y1aBNNBaHNSA, Kak a3po30/ieil, Tak U napoB u3ounaHatos [13].

7.7.2 PekomMeHAOBaHHbIW pacxo npy oT6ope Npo6 ¢ MCNosb30BaHMEM KOMOBUHALMN UMMUHXE-
pa v punbTpa

Mpu oT60pe Npob ¢ NCNoNb30BaHNEM KOMOVHALMN MMMVHXepa 1 hunbTpa pekoMeHAyeTcs ycTaHaBv-
BaTb pacxos 1n/MuH. Mpn ncnonb3oBaHUM KOMOBUHALMK UMMUHXEPa 1 hunbTpa NocnefHnii Ao/mKeH BbiTb
yCTaHOB/IEH NOC/e UMMUHXEePa; B NPOTUBHOM C/ly4as huNbTP 3aCOPUTCHA KPYMHbIMU YacTuuamu, YTo MOXeT
npmBecTn K HeadheKTUBHOW AepunBaTu3auny nsoumaHaTos B Npon3BoAHble. Takum o6pa3om, NMHUSA otbopa
npo6 fo/mxHa npeacTaBnsATb coboi nocnefoBaTeNbHOCTL UMNUHXEP — uNbTP — Hacoc. Lienbio ncnonb-
30BaHMA uabTpa SBASETCS AepuBaTv3auus N06bIX MenKux YacTul, KOTOpble MOryT MpoWTH uepes
UMINUHXEP.

7.8 V3MepeHusi, NpoBOAUMbIE B KOHLE Nepuoga otéopa npob

B koHUe nepuoga oT6opa Npo6 M3MepsitoT pacxogd Mpu MOMOLLM OTrpajyMpoBaHHOr0 pacxooMepa,
BbIK/IOYAIOT HACOC, 3aMNMCbiBAOT 3HaYeHWe pacxoda u Bpems. Takke perucTpupyroT nokasaHuwe MHamkaTopa
BpeMeHU paboTbl (MpY HAIMYMKM) U CUUTAIOT NPOBY HeAEeNCTBUTENLHOM, ecnu nokasaHue NHAUKaTopa BpemMe-
HU paboTbl N MHTEPBA/ BPEMEHM, M3MEPEHHbI OT MOMEHTA BK/IIOYEHUSI 0 MOMEHTA BLIK/IIOUYEHUS Hacoca
ans oT6opa npo6, oTnnuatoTcs 6onee ueM Ha 5 %, Tak kak 3TO MOXeT 03HauaTb, YTo paboTa Hacoca 6biia

8
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npepBaHa B TeyeHue oT6opa Npo6. BbluMCAsAT cpegHuil pacxod nyTeM yCpeAHEHNUS pe3ynbTaToB n3Mepe-
HUii pacxoaa B xode oT60pa Npo6, BbIYUCAAIOT 06beM 0TOGPAHHOrO BO3AyXa, B IMTPAXx, MyTeM YMHOXEHUs
pacxofa, B IMTpax B MUHYTY, Ha NMPOAO/MKNTENIbHOCTL 0TGOpa NPo6, B MUHYTaX.

7.9 3anucu o npobax n gecopbuma Npobd B yCNOBUAX MPUMEHEHUSA

YcTpoiicTBo oT60pa Npob repMeTNYHO 3aKpbiBaOT NPW NOMOLLY 3aLUTHOW KPbILWKA U OTCOEANHAIOT ero
OT Hacoca Ansa otéopa npob. AKKypaTHO 3anncbiBalOT MAEHTUGMKALNIO NPO6LI U BCHO OTHOCALLYOCS K Npobe
nHhopmaumio. MzoumaHatel, MPUCYTCTBYOLWME B BUAE KPYNHbIX YacTuy (guametpom 6onee 10 MKM) 1 ynos-
NIeHHble MpOonUTaHHbIMKU (PUNbTPaMK, MOFYT ObiTb AepuBaTU3MPOBaHbl HeadeKTNBHO. Mo 3ToW npuunHe
pekoMeHAyeTca NPoBOAWTL Aecopbuuto ¢ hunbTpa nornowatmM pactsopom MP (cm. 5.3.1) B ycnoBuax
NPUMEHEeHNA HenocpeACTBEHHO MO OKOHYaHUM oT6opa nNpobd.

7.10 TpaHcnopTupoBaHue

7.10.1 TpaHcnopTupoBaHue oUIbTPOB C Npobamm

[ns TpaHcnopTupoBaHus B nabopaTopuio Kaxablli ounbTp BbIHUMAKT U3 yCTpoiicTBa oT6opa Npob,
nomeLlaloT B CTEKNAHHYIO Buasy pasmepomM 50 mMm x 35 MM. cogepxallyto 2 M nornowarollero pactsopa
MP. 1 3akpbiBaloT BMUasy KpbIWKOi. Ecnu B npouecce ot6opa Npob BO3MOXHO OCaXAEHNO TBEPAbIX YacTul,
TO BXOAHOE OTBEPCTUE Hacafku 415 oTéopa npobd NpombiBalOT HEGOLLIMM KOMYECTBOM MOrnoLarLLero
pacTtBopa MP.

7.10.2 TpaHcnopTupoBaHWE MMMNUHXEPOB C Npobamu

B cnyyae ot6opa npo6 B MMMNUHXEPbI COAEPKMMOE KaxXA0ro 13 HUX NepPeHOCAT B CTEK/SHHYIO Buany,
KOTOPYI0O repMeTUYHO 3aKpblBalOT 3aBUHUYMBAIOLLENCA KPbIWKOW C NPOKIaAKoi n3 nonutetpadTopaTuieHa
(MT®3). MpombIBAIOT UMMUHXEP U €r0 BXOAHYI0 TPY6KY He60/1bwrM 06BbeMOM pacTBOpUTeNs, CMbIBbl Nepe-
HOCAT B BMasly. HeT He06X0AMMOCTH 3anucbiBaTb NOMYYMBLUMIACS 06bEM pacTBopa NMbo f0BOAUTL €ro [0
nepBoHavyasibHOro o6bLema.

7.11 XonocTble Npobbl 418 YC/IOBUIA NPUMEHEHMNS

XonocTtble Npobbl AN ycnoBuii npumeHeHunss (cMm. 3.2.2) cnegyeT nosiydaTb C MCMOJIb30BaHWEM
YCTPOWCTB 0T60pa NPO6, NAEHTUYHbIX YCTPOICTBaM, CNOMb3YEeMbIM A/151 peasibHOro oTéopa npob u nogsep-
raTb UX Tem Xe npoueaypam, YTO U peasibHble Npo6bl, 3a UCKTHYEHNEM caMoro npoiecca oTéopa npoob.
MonyyeHHble NPO6bLI MapPKUPYHOT KaK X0NoCTble.

8 Metoguka

8.1 TpeboBaHuA 6e30macHOCTMN

NPEAYMNPEXAEHWE — AN CHUXEHUS CTeNeHN BO3MOXHOIO BO34ENCTBMSA OMacHbIX pacTBopu-
Teneli N peakTMBOB Ha KOXY PYK BO BpeMsi aHas/iM3a cregyeT HajeBaTb OA4HOpPa30Bble MnepyaTku.
B HacTosLem cTaH4apTe He npuBefeHbl Bce TpeboBaHMUA 6e30MacHOCTU, KOTOpble cneayeT cob/ito-
[aTb Npuv ero npumMeHeHnu. MNMonb3oBartesib HACTOSALLENo CTaHA4apTa HeceT OTBETCTBEHHOCTL 3a paspa-
60TKy COOTBETCTBYHOLWMX Mep 6e30MacHOCTM W OXpaHbl 340POBbSA C y4yeTOM TpeboBaHuUi
3aKoHoAaTe IbHbIX aKTOB.

8.2 OuncTka CTEKNSAHHOW nocyabl

Mepes MCNONb30BaHWEM BCHO CTEK/ISIHHYIO Mocyay, B TOM uuc/ie ycTpoiicTBa A5 oT6opa npo6, Hanpu-
Mep. UMMUHXEPb!. OUMLLAIOT OT OCTATKOB CMa3K1 UM XUMUYECKUX BELLECTB.

8.3 MpepBapuTenibHaa o6paboTka NPo6, 0TO6PaHHbIX C UCMNOb30BaHUEM UMMUHXepa, nepes
npoBefeHneM aHasim3a MeToAOM BbICOKO3I(D(EKTUBHOM XNAKOCTHOW XpomMartorpadum

AueTunmpoBaHue HenpopearvpoBasLuero peareHta MP [0 npoBefeHus peakuun ynydaeT XpoMartor-
padumyeckoe pasfenieHHO NPOM3BOAHbLIX M3oumaHatoB. [locne npoBegeHus oT6opa nNpo6 cogepxumoe
UMMNUHXepa NEePEHOCAT B BMasly C 3aBMHUYMBAIOLLENCS KPbLILIKOW B COOTBETCTBMU C NPOLEAYypPOiA, OnmncaHHow
Bbilwe C MOMeHTa oT6opa Npob AO/MKHO NPOITH He MeHee 24 4 ana obecnevyeHns Toro, YTo6bI N3oLumaHaT-
Hble chopnosiMMepbl NpopearnpoBaay NOMHOCTLIO. MuneTkon B Buany BBoAAT 100 MK/ YKCYCHOro aHrnapuga
1 TWaTeNbHO NnepemeLLmBatoT. BoinapmBatoT 40 CyXOro octatka, 0calok NOBTOPHO pacTBOPSAIOT B 2 M1 aLeTo-
HUTPpUNA UM NOABWXHON hasbl 1 NEPEeHOCAT NOMYYEHHbIV PacTBOP B CTEK/ISAHHYIO Buasny. [poBoasaT aHanuns
Ha BO)KX. Kak onucaHo Huxe.
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8.4 MNpepgBapuTenbHasa o6paboTka Npob, 0TOGPaHHbIX Ha PUABLTPLI, Nepes aHasIM30M
MeTO[,0M BbICOKO3((PEKTUBHOWM XNAKOCTHOW XpomMmaTtorpadum

MuneTKoi BBOAST B KAXAYI0 CTEKNSHHYIO BUasy. cofepxallyto nornowarwLmii pactsop MP (cm. 5.3.1) n
dmnbTpoBanbHyto 6ymary. 100 MKN YKCYCHOro aHrmgpuia u TwaTenbHO nepemMelunsaoT. BoinapmeatoT o
CyXOro octaTka, 0cafilok MOBTOPHO PacTBOPAIOT B 2 M/ aUueTOHUTpWAa WA NOABWXHOW dhasbl. PunbTpyroT
3TOT pacTBOP B BMasly aBTOMaTNYECKOro yCTpoiicTBa 0T60pa Npo6 Npu nomoLy unbTpa N unbTpytoLLeit
Hacajku Ha Wwnpuy, ¢ pasmepom nop meHee 0,5 MkM. MNpoBoAAT aHann3 Ha BOXKX, kak onncaHo Huxe.

8.5 YcnoBuA NpoBefeHUss BbICOKO3((EKTUBHON XNAKOCTHOW XpomaTorpadumm

8.5.1 BbI6GOp ycnoBuii xpomartorpagunpoBaHus

[na aHanusa opraHnyecknx n3oumaHaToB B pacTBOpe MOXHO MCMNOMb30BaTb pPas/ivyHble YCN0BUA XPO-
maTorpagvpoBaHus. Bbibop ycnoBuii 3aBUCUT B OCHOBHOM OT MPUPOAbl MellalLmnx BeLecTs, KOTopble
MOryT OKa3blBaTb B/IMSIHME Ha MpoLEecc Xxpomarorpaunuyeckoro aHanunsa, a takke oT npupoAsl onpegense-
MbIX MU3oumaHatoB. TUMMYHbIE YC/IOBUA CnefyloLive:

- pa3mepbl KOJTIOHKU: AniMHa 100 MM. BHYTpeHHWIi anameTp 4.6 mMm;
3anosiHeHne KonoHkW, oktTageunncunar (C18) c pasamepoM YacTuy 5 MKM UM aHanorvyHbIi;

- Temnepartypa KosioHku: 20 °C;

- pacxog: 1 mn/MuH:

- YBU/A. pa6oTalowmii Ha AIMHE BOSHbI 242 HM 1W/Wn AeTEKTOP Ha OCHOBE AVOAHOW MaTpulbl:

- 9X/: nopucTblii rpachmMTOBbI 371€KTpoA, padoTawlmii npu noteHymane +0.8 B.

8.5.1.1 [laHHble N0 TUMUYHOMY BPEMEHUN YAEPXUBaAHUA, MOsydaeMble NPy UCMO/b30BaHUN «MefJ 1eH-
HOVi» NOABWXHOW hasbl, onucaHHoi B 5.6.1. npuBeseHbl B Tabnuue 1.

Ta6nuuya 1— TunuyHoe BpeMsA yAepXMBaHUA, MOosyyaeMoe Npy BbINOSIHEHUN YC/IOBWIA NCMOMNb30BaHUA «MefAs1eH-
HOVi» NOABWXHON hasbl

VizouypaHar Bpems yaepKUBaHNS, MUH
HDI 6.0
MOI 11.5
2.6-TDI 5.0
2.4-TDI 6.7

8.5.2 OnTumMusaums ycroBMIA  aHanmM3a MeToAOM  BbICOKOI((EKTUBHOM  >XWUOKOCTHOM
Xpomatorpadumn

8.5.2.1 Tuk peakTBa MOXeT NepeKpbITb MUK U3oumaHaTHOro MoHoMepa. 18 yniydleHus pasgeneHus
MOHMXaT CoAepXaHne aleToHuTpuaa B NOABWKHON hase u nepej aHann3oM NPOBOAAT aueTuimpoBaHue
npo6bl nytem gobaBneHus YKCYCHOro aHruapuga, kak onvcaHo B 8.3. Ecnm npotusofaBneHne B KOJIOHKe
B3)KX BbICOKOE, TO NOHMXAIOT KOHLeHTpaumio 6ycepHoro pacteopa.

8.5.2.2 [ina 6onee 6bicTporo aHanusa MDI nogswxHyo dasy MoaMpUUMPYIOT NyTeM MOBbILLEHNUS
coiepXXaHus aueToHUTpuna, HanpuMep, B C/lyyae ONUCaHHOl Bbille CUCTEMbI yBeIMYeHne 06beMHO [0/K
aueToHUTpWIa B NOABWXKHON dase A0 56 % NpuBOAMT K CHUXXEHMWIO BpeMeHW yaepxusanusa MDI go 7,0 MuH.
Mpu BbICOKUX KOHLEHTpaLusaxX pacTBopbl NPo6 pa3baBnsAoT aLeToOHUTPUIOM 418 TOro, YTo6bl onpegensemMoe
3HayeHne nonagasno B npefesibl NOCTPOEHHON rpafynpoOBOYHON 3aBUCMOCTU. [TOBTOPHO NPOBOAAT aHaIN3 1
3anncbiBaloT KOaULMeHT pasbasieHns.

8.5.2.3 Bpemsa yaepxuBaHua 415 NUKOB (POPIONIMMEPOB MOXET U3MEHATLCA B 3aBUCUMOCTY OT NPOU3-
BoauTens chopnonumepa. laHHble N0 TUNMYHOMY BPEMEHW YAEPXKMBAHUSA, NOydyaemMble Npy NCNO/b30BaHUN
«BbICTPOWi» MOABWXHON hasbl, onucaHHoli B 5.6.2. npuBeaeHbl B Tabnuue 2.

Ta6nuuye 2— TunuyHoe BpeMs yAepXUBaHUA, Noslyyaemoe npv BbIMNO/THEHUWN YCNOBUI UCNOMb30BEHUSA «6bICTPON*
NOABWXHOI ¢hasbl

M3oupaHat Bpemsi yAepXuBaHusi, MvH
HDI 3.0
MO! 4.5
HDI (nonumepbl) OT 6 go 45
MO! (nonumepsbl) OT 6 go 45
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8.6 OnpefeneHne B3BELEHHbIX B BO3AYyXe M30UMaHaTHbLIX MOHOMEPOB (C MCNOMIb30BaHNEM
yNbTpadnoneToBoOro feTekTopa B BUAMMOI 061actu)

MpoBoaAT npegsapuTenibHyt0 06paboTKy Mpob, XON0CTbIX NPO6 ANS YCNOBWIM NMPUMEHEHUs ¥ npob,
ncnosb3yembix AN onpegeneHns adgekTnsHocT otbopa Npob, kak ykasaHo B 8.3 1 8.4. Mpobbl aHannsnpy-
0T MyTeM BBefeHVA U3BeCcTHoro hmkcposaHHoro o6bema (ot 10 o 20 MKT) KaXA0ro cTaHAapTHOro pacTBo-
pa B B3XX ¢ YBWA. paboTalwmm Ha 3afaHHOl A/MHE BOJHbI (KaKk onucaHo Bbilwe). NS nonyyveHus
BOCNPOM3BOANMBIX BbiCOT/NOWaAel NMKOB cnefyeT oTpaboTaTb TEXHUKY BBeAeHnsA. CTPOAT rpagynpoBoy-
Hbll rpadpk 3aBucmumocTn curHana YBW/[ (BbiCOTbl MAU naoWwagn nuka) OT MacCOBOW KOHLEeHTpauuu
onpefenseMoro KOMNoOHeHTa B CTaHAapTHOM pacTBope.

BBOAAT 0AWH M TOT Xe (PuKCHpOoBaHHbI 06beM npefBapuTesibHO 06paboTaHHOro pacTeopa npobbl B
B32XX. CuutbiBaloT curHan YBW/ npu 3agaHHON ANUHE BOMHbLI, Hanpumep 242 HM, U N0 rpagyupoBOYHOMY
rpadvky onpefensloT MaccoBYH KOHLEHTpauuio aHanuta B npeasapuTenibHO 06paboTaHHOW npobelx
AHanornyHeiM 06pas3om NPOBOAAT aHaIN3 XONIOCTbIX NPO6 1 NPO6, UCNONb3yeMbIX A5 onpefeneHnsa addek-
TUBHOCTK OT60pa Npob (CM. Npunoxexue A).

8.7 NAeHTUdMKaLMSA NONMMEPHBLIX M30UMAHATOB: OTHOLIEHNE CUTHAMOB 3/1EKTPOXUMUYECKOTO
AeTekTopa M ynbTpaduoneToBoro geTekropa B BUAUMOI 061actu

CTtaHfapTHble 06pa3Lbl MP-Npon3BoHbIX NONNMEPHBIX N30LMaHATOB TPYAHOAOCTYNHbLI. ECcnn oxnaa-
eTcsl NpUCYTCTBME ONINTOMEPOB, NOIMMEPOB UM (DOPNOVMOPOB M30LMaHATOB, TO MUKW 3TUX COeAUHEHWI
[O/MKHbI ObITb TOYHO MAEHTUNLMPOBAHBI.

PaccmaTtpuBatoT BCe NUKN Ha Xpomatorpamme BOXKX 1 Ana Kax[oro nuka BbIYUCIAKOT OTHOLLIEHMWE CUT-
Hanos IX/[ n YBUA (Npu 3afaHHO ANIMHE BOMHbI). Takke aHa/M3upyT MUKW Ha XpoMaTorpaMmme cTaHaap-
THOro o6pasua COOTBETCTBYHOLEro MPOM3BOAHOIO MOHOMEpa u3ouMaHaTta, MOJlyYEeHHOW npu Tex xe
ycnosusax. O6bIYHO MUK MOHOMepa MPUCYTCTBYET Ha XpomaTorpammMe hoprnoavMepa, Ho OH MOXeT ObITb 3Ha-
YNTEsIbHO MEHbLLE N0 CPaBHEHMIO C NMKamMu HopnoaMMepos, HanpuMmep, obbIYHO B Kpackax Ha OCHOBe NoJn-
mMepa HDI, ncnonb3yembix Npu pemMoHTe aBToMobunei, cogepxmtca meHee 1 % moHomepHoro HDI.

OTHOLEeHNe CUrHasI0B, COOTBETCTBYIOLLIUX BbiCOTaM MWKOB Ha XpomaTtorpammax ABYX AEeTEeKTOpPOB,
BbIUMCNAT cregyowmnm obpazom. OTHOLIEHVEe BbICOT NVWKOB A1 NOMMEpPA Y BbIYUCASAIOT No dhopmyne

_ £poy )

roe Epoy— BbicOTa NuKa, NoslyY4eHHOro ¢ nomoLlbio IX/I:
Upbly— BbiCOTa nuKa, Nosly4eHHoro ¢ nomoubio YBU/A.

OTHOLLEHNE BbICOT NUKOB A/19 MOHOMeEpPa X BbIYMCNAOT Mo qupmyne

y = TOmno 3)
"ea-an

roe £ToMo — BbICOTA NMUKA NOJSIYYEHHOTO € NOMOLLbI0 IX[.
L/mono — BbICOTa NuKa, NOAy4YEHHOro ¢ nomollblo YBUA.

Mykn, NS KOTOPbLIX OTHOLLEHWE CUTHANOB Y/X cocTasnsieT oT 0.6 Ao 1,7, NpUNUCbIBAOT NPOU3BOLHbLIM
nsoumaHaTtoB. [na BblYMCNEHUS O6LLEr0 coAepxXaHnsa M3oLunaHaToB B pacTBope Npobbl U3MEPSIOT CUTHasTbI
3X[ aNns 3TUX NMKOB, ONpeaensitoT COOTBETCTBYIOLWME UM 3HAYEHUS COAEPXAHUS Ha rPagyMpoOBOYHOM rpa-
¢hmke 4NA NPOM3BOLHOTO MOHOMEPA U CYMMUPYIOT NOyYEHHbIE 3HAYEHMS.

B cnyuyae HeKoTOpbIX (DOPNOMMEPOB A/ 3/1I0MPOBAHUA BCEX KOMMOHEHTOB MOXET noTpeboBaTbecs
6onee 40 MuH. B nogo6HbIX cnyyasx pekomeHayeTcs MoanduumMpoBaTtb NOABWXHYIO ha3y nocse nepBoro
uukna. MNoBblEHNe cofepXaHusi aLleTOHUTPUAA MO3BOIUT YMEHbLUNTL BPEMS 3/IOMPOBAHNSA U YNYYLIUTb
dhopMy NMMKOB Ha KOHEYHOM y4yacTke XpomaTtorpammbl, 4TO NO3BOMAUT 60siee TOYHO BbIYUC/IUTHL 3HAYEHUSA
nnowanei nMKos.

MpumMmeyvaHnsa

1 B ngeanbHoOM criydae oTHoweHue Y/X OMKHO 6bITh paBHO 1. T. €. AN1s U30LMaHATHBIX NOSIMMEPOB U MOHOMEPOB
OTHOLWeEHMe curHanoB X/ n YBU/M A0MKHO GbiTb OANHAKOBbLIM. Ha npakTuke curHanbl YBW/ 1S MOHOMepOB 1 nonvme-
poB OoTNMyalTCs, 6bISI0 IMNUPUYECKN f0KA3aHO, YTO OTHOLIEHNE y/X ANs M3oumaHaTtoB cocTasnsert ot 0.6 go 1,7 (14J.

'l BcoBpeMeHHbIX XpomaTorpadax aHHas onepauus, a Takke noslyyeHune rpagynpoBoYHoii 3aBUCUMOCTH, BbINOS-
HSleTCsl aBTOMAaTMYECKM C MOMOLLbIO KOMMbIOTEPA, MO aTTECTOBAHHON Nporpamme.
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2 OTHOLEeHMe CUTHA/IOB AeTeKTOPOB 3aBMCUT OT TUMa n3oumaHaTa, a Takkke N3MEeHAeTCA CO BPEMEHEM B 3aBUCU-
MOCTM OT cocTosHnA IX[. OHO TakKxe 3aBUCUT OT AJIMHbI BOJIHbI, HA KOTOPYIO HacTpoeH YBW/, n noteHynana, yctaHoB-
neHHoro Ha 9X/[. OaHako ANsi cepun aHann3oB, NPOBeAEHHbIX B O4WNH U TOT Xe AeHb, OTHOLEeHNe CUTHA/IOB 4eTEeKTOPOB
AN [aHHOro M30LMaHaTHOrO MOHOMepa W ero npousBoAHbIX (POPNONUMEPOB AO/HKHO OCTaBaTbCs MPUGAN3NTENBHO
MOCTOSAHHbIM.

3 OTHoweHue E/U ABNsieTCA PyKOBOACTBOM TOJbKO ANS MAEHTUMUKALUN. AHANNTUK HeceT OTBETCTBEHHOCTb 3a
npaBU/IbHY0 NAEHTUMNKALNIO OCHOBHbIX MMKOB Ha Xpomartorpamme. MpruMepbl TUMINYHBIX XPOMATOrpaMm, NolyHeHHbIX C
ncnonb3osaHvem 3XA v YBUJ. npuBeaeHbl B npunoxexHun D.

8.8 lMoaTBepxaeHVe MAEeHTU(UKALUY NONUMEPHBLIX U30UMaHaToB (hOpPI0/IMMEpPOB)

8.8.1 AHanus nepBuYHOW NpPo6bI

JononHnTeNbHO K MeTOAY BblYMCNEHNSA OTHOLLEHWIA, NPUBELEHHOMY Bbille, BO3MOXHO NOATBEPXAEHME
NPUCYTCTBMA NOIMMEPHbIX U30LUMaHaToB (hopronnMepos). ecnn AOCTYNEH aHann3 nepsmyHoli Npobel. Mpu
3TOM CpaBHMBAIOT AaHHbIE N0 BPEMEHU YEePXKMBaHUA A1 NepBMYHON NPo6bl M XpomaTtorpamMmm npo6 MP-npo-
M3BOJHbIX COEAVHEHNIA. DTOT NOAXOA HENMb3A YCNeLwHO NPUMEHUTb B C/lyyYae, Korga OTCYTCTBYIOT KOHLEBbIe
nsoumaHaTHble rpynnbl Uan n3ounaHaThl, ABASIOWMECS NPOAYKTOM ropsyero doopmoBaHus. B npuHymne, nukm
Ha XxpomaTorpammMe npobbl MOryT He COOTBETCTBOBATbL MMKaM Ha XpoMaTorpaMmMe nepBuYHOl NPO6bI, Tak Kak
MOXeT NPOu30ATU HEeKOTOpOoe M3MeHeHWe dhoprnosimmepa B BO3fyxe, Hanpumep B pesy/sibTaTe YaCcTUYHON
peakuuu ¢ nonvonamu, cofgepxatmMMmmca B Bo3gyxe. Ha npakTvke AOMNO/HUTESNbHbIE NMUKUA He 6bln 06Hapy-
XXEeHbI MpU pyTUHHOM aHanuse npob (6), (7] n [14]. Ecnu B BO3ayxe cofepXartcs YacTUYHO NpopearnpoBasLuve
BelecTsa, To curHan X/ Ha MP-nponsBogHoe dhopnonnmepa A0/HKEH 6bITb NPONOPLUOHANEH YACY OCTaB-
LUMXCS CBOBOAHbIX W30LUMaHAaTHbIX TFPYNM, Tak Kak CcurHan B MNepBylo ouyepefb ABnsfeTcs yHKUuei
NPUCOEANHEHHBIX METOKCU(EHWUBbHBIX TPYNM, & He U3oLuMaHaTHON MaTpuLbl.

8.8.2 lMoaTBepxaeHne naeHTudmrKaLm ¢ UCNoib30BaHNEM AeTeKTopa Ha OCHOBE ANOAHOW MaT-
puubl

[JleTekTop Ha ocHoBe AnoAHoN maTpuupl (AAM) Takke UCNONb3YIOT AN NOATBEPXKAEHNA TOTO, YTO MUK
OTHOCUTCA K n3ounaHaTty [14]. Wcnonb3osaHune A4M no3sonseT NpoBOAUTL CPABHEHNE BPEMEHUN YAepXuBa-
HUSA AN peasnbHbIX NPo6 C BpEMeHeM yAepXnBaHusa ANn8 CTaHAapTHbIX 06pa3sLoB NPpon3BOAHbIX MOHOMEPOB U
nepBUYHO NPobbI. Mo YNCTOTE NNKOB HA CNEKTPOrpaMmMe onpeaenstoT 310MPoBaHHbIe 04HOBPEMEHHO coe-
AVHEHMWA 1 NPOBOAAT C MOMOLLbIO CPaBHEHNS ¢ 6MBIMOTEKON CNEKTPOB UX naeHTudmrKauuio. bbino onpegene-
HO. YTO M3ouMaHaTHble hopnonvmMepsl AalT cnekTp Ha AJM. npakTuyecks coBnafarolmii co CnekTpom
nUcxogHoro moHomepa [7] v [14]. AOM Takke NO3BONASET UCMNOMb30BaTh rpajuMeHTHOe 3upoBaHne ans
YMEHbLUEHUSA BPEMEHN aHanu3a v ynydweHns popmbl NMMKOB COEAMHEHWI C 60/bLLIMM BPEMEHEM 3/110MPOBa-
HUA. Ecnmn vcnonb3oBarth rpaneHT, C U3SMEHEHNEM coAepXaHusa aueToHuTpuna 0o 100 %. To 3ToO MOXeT yaa-
NVTb MONUMEPHbIE M30LMaHaTbl C BbICOKOV CTEMEHbI0 NoAMMepM3aLn, ecnn oxXnaaeTcs UX NpucyTcTBue.
IpafveHTHOe 3/1l0MpOBaHNe He MPUMEHSIOT NPYU UCNoAb30BaHNM IX[. Tak Kak Ha BbIXOAHOW curHan 3X[
B/IMSIET COCTaB NOABWXHOW hasbl.

8.8.3 NMopTreepxaeHne naeHTUMMKaLNUK C UCNONb30BaHNEM APYTUX METOAMUK

[nsa noaTBepxAeHUs naeHTUdMUKaLUN MOXHO UCNOMb30BaTh Apyrve metoauki. Hanpumep B3XXX c
Macc-CneKTpOCKONMYEeCcKUM AeTeKTUpoBaHueM — A/19 NOATBEPXAeHUsA naeHTudukauny nnkos [4]. [6] n [15].
MeTogbl TMTPOBaHWA UM UHAPaKPaCHOR cnekTpomeTpumn ¢ dypbe-npeobpasoBaHneM MOryT 6bITb UCNO/b30-
BaHbl 4151 ONpefesieHns CoAaepXaHnsa n3oumaHaToB B nepBMYHoli Nnpobe 6e3 npesBapuTenbHOW AepuBaTmsa-
uum [6], [7] v [9]. ApyrMMu UCTOYHMKaMM MHpOpMaLM OTHOCUTENIbHO NEPBUYHbIX NPO6 6e3 NpeaBapuTeNbHON
AepvBatusauun ABsTCA nacnopta 6e3o0nacHOCTH BeLWecTB AW MHopMaLlmsa Nnpon3soguTens.

8.9 KonunuecTBeHHOe onpejerieHne B3BELWEHHbIX B BO3AyXe MNOMIMMEPHbIX N30LMaHaToB
(C NCNOIb30BaHHOM 3/1EKTPOXMMMNYECKOro AeTEKTOPA)

Mpu pyTUHHOM aHa/IM3e MOHOMEPOB, KaK On1caHo Bbille, l0CTATOYHO UCMO/Ib30BaTh TONLKO YBU/. Tak
Kak cTaHAapTHble 06pasLbl 3TUX COeANHEHWI [OCTYMHbI UM MOTYT BbITb SIETKO CUHTE3MPOBaHbl. OgHaKo Ans
60/1bLUINHCTBA UCMOMb3YEMbIX B MPOMbILIJIEHHOCTU MOMMMEPHBIX U30LMaHaTOB CTaHAapTHbIX 06pasLoB He
cylwiecTsyeT. B faHHOM MeTofe 3TN COeAUHEHUS KOSIMYECTBEHHO ONPeaeniaTCa ¢ ucnonb3osaHnem X/, B
KOTOPOM NPOUCXOAMUT OKUCNIEHNE METOKCULHBIX IPYNM Ha AepuBaTusnpyowem peareHte MP. MNockosbky aTa
rpynna siensetcsa obuiein 4na scex MP-Npon3BoAHbIX U30L1MaHaToB, rpafyvpoBKy A1 06pa3LoB NoIMMepoB
MOXHO MPOBOAMUTL C MCNO/MIb30BAHMEM COOTBETCTBYIOLLENO MOHOMEPHOro nsoumnaHara [16]. Mocne naeHTu-
dvKaumy NMKOB NMPOU3BOAHBIX M30LMAHATOB, Kak onucaHo B 8.7 1 8.8. NUkM onpefensemMbiX COefUHeHu
KOMIMYECTBEHHO aHaNU3NPYIOT C Ucnonb3oBaHnem OX/[ ANnsA COOTBETCTBYOLWero MP-npon3BogHOro0 MOHO-
MepHOro n3ouunaHara, aHo/I0OrMYyHo npmuseaeHHoMy B 8.6 ana YBU/[. Kak ykazaHO BO BBEAEHUN K HACToALLEeMY
cTaHgapTy, curHan 3X[, ncnonb3yemblli NPy KONMYECTBEHHOM OnpegesieHny NoMMEpPHbIX W30LMaHaToBs,
ABNAETCA MEeHee YCTONUYMBLIM U MEHEE NINHERHBIM, YeM curHan YBU/. ncnonb3yemoro npy KOIM4eCTBEHHOM
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onpefeneHun MOHOMEPHbIX COeAivHeHWiA. Bblo onpeaeneHo, YTO UCMOb30BaHVE BHYTPEHHErO CTaHaapTa
3HAUYNUTENIbHO YNydllaeT IMHEHOCTbL U NOBbILWAeT CTabUbHOCTL BbIXOAHOTO curHana X/ [16].

NMprvumMeyaHune — KoMyeCcTBEHHOE ONpeaesieHne NOMVMEPHbIX N30LMaHaTOB Hapsigy C MOHOMEPHbIMM SIB/ISIeT-
cs Tpe6oBaHMeM 3akoHogaTenbcTBa O6beguHEHHOro KoponescTsa.

8.10 3pdekTnBHOCTL OTOOpa NPobd

OdhekTBHOCTL 0T60pPa NPo6 EsammoxeT 6biTb MeHee 1.0 (100 %) n3-3a HENOMIHOThI peakuum nsoumna-
HaTa ¢ MP Ha chunbTpe nam B UMMUHXePe. Hanpumep, ecnv oTouparT 60/1bLWOol 06beM BO3ayXa WU NCNOSb-
3YIOT CAWLWWKOM BbICOKWI pacxod. Huskas adekTnBHOCTb oT6bopa npob Tawkke KWMeeT MecTo, ec/u
cogepxaHne MP B MecTo 0T60pa yMeHbLUEHO, HaNpUMep, U3-3a HaIMUNA KPYMNHbIX Kanesb C BbICOKUM cofep-
XaHnem un3oumaHaTtoB. MeTog onpefeneHnsa ahdekTMBHOCTU oTO6opa Npob npueedeH B NpUioxeHun A.
ANbTEPHATUBOI ABNAETCS UCNOSIb30BAHUE [BYX MOC/Ie0BaTE/IbHO COEANHEHHbIX YCTPONCTB 0T60pa Npoob,
pe3ynbTaTbl U3MEPEHW NO KOTOPbIM CYMMUPYIOT A8 NOy4YeHns obLero cogepxarusa nsounaHatos. O6bly-
HO adphbekTMBHOCTL 0T6Opa Npob6 coctasnseT ot 0.95 Ao 1.05. Heo6xoaMmo BBEAEHME NONPaBKN Ha HEMosI-
Hyl0 abcopbuuio, ecnu apekTMBHOCTL 0T60pa NPo6 B yCNOBUAX NpUMeHeHUss meHee 0.95.

9 BbluncneHus

MonpaBku Ha X010CTOM ONbIT U 3PEKTUBHOCTL 0TO6Opa NPo6 BBOAAT CrieayloLwym obpasom.
O6buee coaepxaHue nsoumaHaToB B Npobe Bo3ayxa B nepecyete Ha NCO p5at, MKr/M3, BbIUUCASAOT NO
dhopmyrne

roe O, — o6bem gecopbrpoBaHHOrO pacTeopa, MfI;
p — MaccoBast KOHLeHTpaLus n3ounaHaToB B Npo6e no rpafyrpoBOYHON 3aBUCMMOCTU, NOJTyYEHHO No
CTaHOapTHbIM pacTBopam, MKr/MIT;
Pblark ~ MaccoBas KOHLEeHTpauus usouMaHaToB B X0/10CTONM Npo6e, MKr/mi;
Esam — adhpekTmBHOCTL 0T6Opa Npoo;
YaT — ob6bem npobul BO34yX3. /1.

Mpy He06X04MMOCTN MacCOBYHO KOHLLEHTpaLuio n3oLumaHaToB B 0TOMpaemMoM BO3ayxe, NPUBEAEHHYIO K
3a/iaHHbIM ycnosuaM (Hanpumep, Temnepatype 25 °C n gasnenuto 101 klMa), pc, B Mukporpammax Ha Kyoum-
Yyeckuii MeTp, BbIYMCNAT No dhopmyne

rae p — LAaB/IEHNE OKpYXatollero Bo3gyxa Bo Bpemsi oT6opa npobbl. kra.
6 — TemnepaTypa OKpyXatoLero Bosyxa Bo BpeMsi ot6opa npobsl. °C.

10 Mewaroume BelecTsa

OT6vpaeMbili BO3AYyX MOXET COoAepXaTb COefUHeHWs, KoTopble fadyT Xxpomartorpaduyeckue nuku B
YyCNOBUSAX, BbIOPaAHHbLIX AN aHanm3a Ha BOXKX. Hanpumep, kpome nsoumaHatos B Npobe Hepeako cofepxar-
cA apomaTuyeckne amuHbl. Cnocob ngeHTudmrkauum ¢ NCNob3oBaHNeM OTHOLLEHUSA CUTHAI0B feTeKTOpOoB,
OMNUCaHHbIN Bbile, AeTEeKTUPOBaHNe C UCNO/Ib30BaHEM ANOAHON MaTpuLpbl, U. NPY HEO6X0AMMOCTUN, NCNOSIb-
30BaHne MHpakpacHoro getekrtopa ¢ Pypbe-npeobpasosaneM UAN Macc-CrnoKTPOMETPUMETPUYECKOTO
JeTekTopa No3BO/IAT TOYHO AEeHTUdMLMpPOoBaTh aHanuT. Ecav mewwarowme BeLecTsa TOYHO Uan npeano-
NOXWUTENbHO U3BECTHbI, TO aHAINTUKY A0/HKHA 6bITb NepefaHa nHopmauns 06 nx npupoge.

11 HeonpefeneHHOCTb U3MepeHus

11.1 BBepgeHue

Pe3ynbTat M3MepeHWs MacCoBOIi KOHLEHTpauuu u3ouuMaHatoB B BO3fyxe pabouyeil 30Hbl [O/MKEH
COMPOBOXAATbCA COOTBETCTBYIOLLE/ OLEHKOW ero HeonpefeneHHOCTW, BbIPaXKEHHOI Kak pacluMpeHHas
HeonpegeneHHocTb] 1 [17]. Taknm 06pa3oM, oLeHKa HeonpeaeIeHHOCTH [0/1XKHa NPOBOAMTLCA B COOTBET-
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CTBUW C OAHUM U3 3TUX ONpejeneHunii HeonpeaeneHHocTn. B o6oux cyvasx oueHka npeacrasfsieT coboii
onpejeneHne BKNaf0B B HEOMPEAENEHHOCTb, OLLEHEHHbIX B 1a60paToOpUM U HA OCHOBE CMOZY/IMPOBAHHbIX
UCMbITAHWIA B YCNOBUSIX NPUMEHEHUS WU HA OCHOBE CyLLecTBYyioL el nHdopmaumn. MonyyeHHble 3HaueHus
HeonpeaeneHHOCTU U3MEPEHUs C/ieflyeT CPaBHUTbL C NoKasaTessiMu, YCTaHOB/IEHHbIMU, Hanpumep, B [17].
M6 nokasaTeNiiMu, yCTaHOBMEHHbIMU B HALWOHA/bHBIX UM MEXAYHAPOAHbLIX 3aKOHOAATE/IbHbIX aKTax.

MpruMeyaHune — BbluNCNEHNS OCHOBaHbl Ha MeToAuKe pacyeTa, UCNOMb3yeMoii B [2].

11.1.1 Kpartkoe n3fioxeHue MeToAUKN pacyeTta

B meToAvKe pacyeTa c UCNO/b30BaHNeM «blomkeTa HeonpeAeIeHHOCTU» CYMMUPYIOT BKNagbl K&XA0ro
VHAMBUAYANBHOTO NCTOYHMKA HeonpeaeneHHOCTN aHanMTuyeckoro metoga. [Ana pesynbTaToB U3MepeHuit
MacCcoBOli KOHLEHTpauun n3oumaHaToB B BO3gyxe pabouyeli 30Hbl METOAOM, YCTAHOB/IEHHbIM HAaCTOALMUM
cTaHAapToM, KBaapaT CYMMapHOi HeonpeAeeHHOCTU 1C BbIYUCASAIOT no dhopmyne

nko + *U,L,,k*"*° (6>

roe uvw@Em— HeonpegeneHHoCTb 06bema npobsl;
ivisam— HeonpeseneHHOCTb MacCOBOM KOHLEHTpaLMy U30UMaHaToB B peasibHON Npobe;
vpblank~ HeonpeaeneHHOCTb MacCoBO KOHLEHTpaL UM N30LMaHaToOB B XO/10CTOl npo6e;
ubL — mexna6opaTopHas HeonpeaeNeHHOCTb.

MoNHbIA aHaNn3 3TUX COCTaBASAOLMX HeonpeaeneHHOCTM npuBeaeH B [5] u [17]. a Takke B 11.2—11.7.
[aHHas meToguka 6bina Takke WCNoMb30BaHa NPV BbIYUCAEHWM HeonpeneneHHOCTU W3MepeHwuii ans
Desmodur N 3390€'. coegnHeHns Ha ocHoBe HDI ¢ ucnonb3oBaHneM paHee NoslyvyeHHbIX gaHHbix [9]. Mepe-
YeHb AaHHbIX, NCNO/Ib30BaHHbIX /19 BbIYUC/IEHNA CYMMapHOI 1 paclUMPeHHOW HeonpeaeneHHocTel, npuse-
feH B Tabnuue B.1 npunoxeHns B. 3HauveHus HeonpepesieHHOCTW, NOJIyYEHHble AR KaXoro YpoBHS
cofiepXXaHusi BBEEHHOro coefinHenus, npueegeHrbl B Tabnuue C.1 npunoxeHus C.

11.1.2 Pe3ynbTartbl pacyota HeonpegeneHHoCTn

Mpy 06beAUHEHNN JaHHbIX, NOMYYEHHbIX AN ONpeAensemMblX CoeMHEHWN, bblna nosyyeHa cymmap-
Haf HeonpefeseHHOCTb 27 % (ANA CemMu COeAUHEeHWN, YeTblpex YPOBHEW KOHUEeHTpauuid, OBYyX TUNOB
ycTpolicTB oT6opa npoob).

CooTBeTCTBYOWAA paclpeHHas HeonpeAeneHHOoCTb (yABOEHHOe 3HauyeHne CymMMapHoi Heonpege-
neHHocTn) cocTaBuna 54 %.

3HaunTeNbHOW pasHULbl B pe3ynbTaTtax M3MEepEeHWUd, NOMYyYeHHbIX C WCMNO/Ib30BaHNEM KOMOMHaLum
UMMUHXep — OUNLTP U C UCMO/b30BaHMEM OAHOro hubTpa He Habnwaanoch. PaclumpeHHble Heonpege-
NIEHHOCTUN A1 HEKOTOPbIX KOHKPETHbIX COeANHEHN NpuBeAeHb! B Tabnuue 3.

Ta6nuya 3 — PaclwmpeHHble HEONPeaeeHHOCTH A1 HEKOTOPbIX KOHKPETHbLIX COeAUHEH NI

PaclumpeHHasn HeonpeaeneHHoCTb. %

CoeguHeHne**
Havnyuwnii cryyaii HanxXyawmia cnyyain
Desmodur H 43 60
Suprasec 5030 48 77
Suprasec 2234 42 80
Aldrich 415806 43 6S
Desmodur N 3300 47 87
Desmodur T80 47 50
Desmodur N 3390 46 72

a* CoeaunHeHua Desmodur. Suprasec 1 Aldncn ABNAIOTCA NpUMepaMun NpoAyKuun, BbinyckaeMon cepuiiHo. [laH-
Has nHhopmaums npuseAeHa ANa ya06CTBa No/b30BaTe el HacTOSsILEro cTaHAapTa U He SIB/IAETCA peknamoi JaHHOW
npoaykumnm co ctopoHsl NCO.
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11.2 OueHKa MeTpPOJIOrMYEeCKMX XapakTepucTuk Mmetoaa — HeonpenesnieHHOCTU, CBA3aHHbIe
c oT6opom Npob (c yyeTom 06LLero noaxoaa, npuseaeHHoro B Pykosoactee NCO/M3K 98:1995)

11.2.1 3dhPeKTUBHOCTb yNaBAMBaHUA B 3aBUCMMOCTU OT pacnpegeneHns yacTtuy, no pasmepy
Moapo6Hoe onucaHve TpeboBaHMA U METOA0B OnpedenieHns AaHHOW XapaKTepuCTUKUM NpuBeAEeHO
B [18].
11.2.2 O6bem 0TO6paHHOro BO3ayxa
OTo6paHHbIli 06beM Bo3ayxa Vsam, 1. BbIUUCASAOT No popmyne (cm. [19])
< £ o (7

sam n *

roe gQ— pacxog B Havasne nepuoga 0t6opa npobbl, N/MUH;
ga— pacxop B KOHUe nepuoga otéopa npobbl, /I/MUH.
t — nNpofoMKNTENBHOCTL 0T6OPa NPO6bI, MUH.

HeonpeneneHHOCTb pe3ynbTaToB M3MepeHusi 06beMa 0TOGPaHHOTo BO3AyXa BbIYMCAAT No hopMyse

°YraT Uoo0 ~°go | mn? ~ ucvaf 1®)
U&r «o0o+ O 2 U.90+1")I2f"

B KOTOPOW NepBblii YeH npeacTaBnseT cob60i HeonpeaeNeHHOCTb M3MepeHuli pacxoga 0 1 B KOHLe nepuo-
Ja oTbopa npo6, BTOPOI 4NeH — HeonpefesieHHOCTb W3MepeHwuii BpeMeHW oT6opa npob, TpeTwuid
4YneH — HeonpeAeneHHOCTb, CBA3AHHYI0 C M3MEHEHMAMM pacxoja Bo Bpems nepuoga otéopa npob.

11.2.3 Bpemsa ot6opa npob

Bpemsa ot6opa npob t MOXeT 6bITb N3MEPEHO C NOrPeLHOCTLI0 B npedenax i 0.1 MuH. Jna npogonxu-
TenbHOCTM 0T60pa Npo6 8 Y OTHOCUTE/IbHON HeonpeaeNneHHOCTLIO N3MEPEHNI t MOXHO NpeHebpeub, T. €. Ha
npakTvke BTOPOW YneH B hopmysne (8) MOXET ObiTb NPUHAT paBHbIM 0.

11.2.4 N3meHeHns pacxopfa BO Bpems oTbopa npob

Pacxop Bo Bpems oT6opa npob HemsBecTeH. KBagpart HeonpegeneHHoctn (cMm. [5]), obycnoBreHHol
N3MeHeHnAMU pacxofa BO Bpems oToopa npob, MOXeT 6bITb OLeHEH HA OCHOBE NPEeANoIOKEHNS 0 HOpMaslb-
HOM pacnpegeneHun ¢ koadguumentom 1/12 no popmyne

.2 - d0-Qdf ©)

4Var 12

11.2.5 MpuBeAeHWe 3HaUYeHNH MacCOBOI KOHLEHTPAL MM K 3a4aHHbIM TemrnepaTtype 1 faBfeHunto

[ns nprBefeHns 3HaYeHNil MaccoBO KOHLIEHTpaLUuK K 3afiaHHbIM TemnepaTtype 1 JaB/eHNI0 HE06Xoau-
MO 3HaTb AeNCTBUTE/bHbIE CPEAHME 3HAUeHUs TemMnepaTypbl 1 AaBieHus Bo Bpems oT6opa npo6. 3HaueHust
KBaZpaToB HeonpejeNeHHOCTEl, 06YC/OB/IEHHbIX XapakTePUCTUKAMU CPeACTB n3MepeHuit Temnepatypsl O
[AaBNEeHNs1 p. UCMOJMb3YEMbIX [s1 NPUBEAEHUS K 33[4aHHbIM YC/IOBWSIM, MOTYT GbiTb MOJSTlyYeHbl Ha OCHOBE
pe3ynbTaToB peasibHbiX U3MEPEHUil ¢ yueToM HeonpeaeneHHOCTY, 06YC/IOBIEHHON rPafyupoBKOl AATUMKOB
TemnepaTypbl U AaBfeHus, no dhopmysne

L|,2=v|02a|*"r9ab. <10

rae ucal— HeonpeaeneHHoCTb, 06YC0BAEHHAs rPaAyVMPOBKOI 4aTUMKOB TemMnepaTypbl Uan AaBIeHNs:
Smeas — CTaHAapPTHOE OTK/IOHEHME OKOHYATE IbHbIX PE3Y/bTaToB U3MepeHuii TemnepaTypbl Unu gasne-
HUS;
N — 4YMC/IO PesyNbTATOB U3MEepeHuii TemnepaTypbl UK LaBfeHus.
Takke He06X0AMMO 3HATb NpeAe/bHble 3HAUYEHNS TemnepaTypbl ¥ 4aBfeHUs Bo Bpems oTéopa npo6,
npeanonarasi UX HopMmasibHOe pacnpejgesieHve. Hanpumep, KBagpar HeonpeAeeHHOCTH, 06YC/0B/IEHHO
Temneparypoii, BbIUUCAAIOT No hopmyse

u2 _u2 5 (Owx ~ Lnw) (11)
cal N2 "

B

roe °rax U °tin ~ Mpe/As/ibHble 3H3YOHUA TBMMep3Typsl.

OO6bIYHO MEepPBBbIN YneH B hopMysie ABNSETCSH HE3HAYNTE/IbHBIM MO CPABHEHMNIO CO BTOPLIM.

11.2.6 CymmapHas HeonpegesieHHOCTb 06bemMa nNpobbl

MpviBefeHHbIe Bbile BKNabl B HEONPeAeIeHHOCTb CYMMUPYIOT, U HeonpeAeieHHOCTb 06bema npoobsl,
npvBeAEHHOrO K 3aZlaHHbIM YC/I0BUSIM, BbIYUCAAIOT N0 hopmysne
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(12)
11.3 OueHKa MeTposIorMyecKux xapakrepucTuk metoga — ijpyrme MCTOYHUKN
HeonpegesieHHOCTU (C y4eToM O6Lero noagxoga, NnpuBefeHHOro B PykoBogcTee
NCO/M3K 98:1995)
11.3.1 Macca aHanuTa B npo6e
Maccy aHanuTa B npobe BO3ayxa msam BbIYMCASKOT N0 hopmyne
T n3)

rae muc— macca aHanuTa B npobe 6e3 yyeTa nonpasku;
— 3P hEKTUBHOCTb yNaB/IMBaHUS;
VS — HecTabubHOCTb YCTpolicTBa oT60pa npob;
Sana, — cTabunbHOCTb aHanuTa B Npobe;
E * - 3(heKkTUBHOCTb peakLun/aKCcTpakuuu.

11.3.2 CtabunbHOCTb aHanuTa

CTabunbHOCTb aHannTa Sana, o/HKHa OblTb YCTaHOB/IEHA 3KCMEePUMEHTaIbHO A5 YCN0BUI XpaHeHUs
(Bpems, Temnepatypa, oKpyXxatolue ycnosus), TUNUYHbIX 415 KOHKpeTHOl nabopaTtopuun. UcnbitaHns Heoo6-
X04MMO NPOBOAMUTL NPV YPOBHE COAEpXaHWs aHanuTa. COOTBETCTBYIOLLEM KOHLEHTpauun 3KBMBASIEHTHON
npeAenbHO AOMYCTUMOMY 3HayeHuto. Mpy BpemeHn t=0 n f =t go/keH 6bITb NpoaHann3MpoBaH psg nNpo6
(n £ 6)B ycrnioBuax NOBTOPSEMOCTU. [laHHbIE MOMEHTLI BPEMEHW NPO6bI criefyeT BbibupaTb CiayyaiHbIM o6pa-
30M U3 NapTUK penpeseHTaTMBHbIX NPo6, YTO6bI CBECTN K MUHUMYMY BO3MOXHbIE CMCTEMATUYECKME N3MEHe-
HUS MacCOBOI KOHUeHTpauuu. [Ons npoBepku CcTabunbHOCTM wcnonb3yloT f-kputepuii CTblogeHTa
(8BYCTOPOHHUIA KpUTEPUIA, NPU YPOBHE A0BEPUTENbHOV BeposATHOCTU 95 %). HeonpeeneHHOCTb onpegene-
HUSA CTabWIbLHOCTH COCTOUT U3 BK1AA0B, 06YC/IOB/IEHHBIX;

a) pecopbuwnein (cnydyaliHaa cocTtaBasowan ahekTMBHOCTM gecopbunn);

b) rpagyvpoBKoli (criyyaiHan cocTaBnawLwan rpagynpoBku);

C) MPeun3noHHOCTbI, OTHOCSLLENCA K aHaNNTMYeCKO npoueaype;

d) HeogHOpoOAHOCTbIO NapTuu Npob.

Mo cyuwiecTBy Bkag B HeonpeneneHHOCTb, 06YC/IOB/IEHHbIV onpegesieHneM cTabuibHOCTY aHanuTa,
yXe BK/II0YEeH B Apyrve BKAafbl B HEONpeAeneHHOCTb U HeT HEO6X0AMMOCTH ero yunTblBaTb.

11.3.3 S heKTUBHOCTb peakLn/aKcTpakLumnm

SdhheKkTMBHOCTL peakummn/akcTpakumm coeanHerunii Elfe n ee HeonpeaeneHHOCTb 06bIYHO MOMYYatoT Ha
OCHOBE MOBTOPHbIX M3MEPEHW aTTecToBaHHbIX 06pas3L 0B CpaBHEHNA COEAVHEHUS UK NPoAyKTa(oB) ero
peakuun. HeonpegeneHHoOCTb, 06YC/IOB/IEHHYIO HEMOIHOTON peakuyMn/akCTpakuun A8 YPOBHS Cofepx)aHus
COefiMHeHUsl, COOTBETCTBYIOLLETO NpeAe/ibHO AONYCTUMOMY 3HAYEHUIO, BbIYUCAIOT No hopmynie

(14)

roe umCRM — HeonpegesieHHOCTb aTTeCTOBaHHO Macchl COeiHEHNS B aTTecToBaHHOM obpasLie cpaBHe-
HUST;
MCRM — aTtTecToBaHHas Macca COefVHEeHNs B aTTECTOBAHHOM 06pasLe cpaBHEHUS;
s?Tdet — cTaHAApTHOE OTK/IOHEHWE CpefHeil Macchl, NOMYyYEHHOW HAa OCHOBE Pe3y/nbTaToB NOBTOPHbIX
N3MepeHuii;
mdet — cpefHsAa Macca, NoslyYeHHas Ha OCHOBE pe3y/ibTaToB MOBTOPHbIX N3MEPEHWIA.

MocnegHum uneHom B chopmyrne (14), npeacTaBnsawowmmM coboii HeonpeaeneHHOCTb, 06YCI0BIEHHYO
CMCTEMATUYECKUM CMELLEHNEM 3HAYeHWUs M3MEePEHHOl MacCbl OT aTTeCTOBAHHOTO 3HaYeHWs, MOXHO npe-
Hebpeub. ecv cMelLleHne SBNAETCS CTaTUCTUYECKM HE3HAYMMbIM NPU YPOBHE AOBEPUTENIbHON BEPOATHOCTMN
95 %. Ecnn cMelleHne ABASETCA CTAaTUCTUYECKN 3HAYMMbIM NPU YPOBHE AOBEPUTE/NbHOW BEPOATHOCTU 95 %,
TO BBOJAT NOMNpaBky.

Ecnun aTTectoBaHHOro obpasua CpaBHeHNs HeT B HaIMuMK, TO credyeT UCNOoJb30BaTb MaTepuasn Hau-
BbICLLEr0 METPOJIOTMYECKOro KayecTsa.
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11.3.4 HewucnpaBrieHHas Macca aHaumTa

HeonpegeneHHoCTb HeMcnpaB/feHHOW Macchl aHanuTa obycnosneHa:

a) HeonpeAesieHHOCTbI0 MacCOBOW KOHLEHTPaLUM COefVMHEHUS B UCMOMb3YEMbIX PagyUpOBOYHbIX
cTaHgapTHbIX o6pasuax;

b) HecooTBeTCTBMEM rpagynpoBOYHOro rpaduka:

C) ApelidhoM BbIXOAHOIO CUrHaNa AeTektopa Mexay rpagynpoBkamu:

d) npeunsnMoHHOCTbIO aHanNu3a;

€) CeNleKTUBHOCTbIO XpomaTtorpadnyeckoi cucTemsl.

11.3.5 MpagynpoBO4HbIe CTaHAAPTHbIE 06pasLbl

HeonpeneneHHOCTb MaccOBOW KOHLEHTPALN COefUMHEHNA B MCMNOJMb3YyEMbIX TPasyUPOBOYHbIX CTaH-
JapTHbIX obpasuax byfaeT 3aBuceTb OT TUMa rpajynpoBoYHOro ctaHgapTa. A rpagympoBOYHbIX cTaHaap-
THbIX 06pasLoB, COCTOALWMX M3 pPacTBOPOB CTaHAapTHbIX 06pasuoB B TO/Myose WAU aueToHUTpune,
HeornpeaeneHHoCTb byaeT cknagbiBaTbCa U3 CriefyoLwWwmnx BKIag0B.

11.35.1 UucTtoTa m3oumaHata, U3BECTHas W3 COMPOBOAMTENILHOW [AOKYMEHTauuu MnpousBoAuTens,
06bIYHO MPUBOANTCA KaK MUHMMalbHbI YPOBEHb YACTOTHI iV, BbIPaXEHHbI B NPOLEHTax MaccoBOi [0/N,
3a/jaHHbI onpefeneHHbIM Yncaom nnbo rpaHmuein nHtepsana, T. e. w = 99 % nnu w £99 %. Ecnn w = 99 %,
TO OTHOCWTENbHAA HeonpeneneHHOCTb, 00YCNOBNEHHAs HannuMem npumeceil, 3agaetcs kak (100 - w) %;
ec/im w £ 99 %. TO OTHOCUTESIbHYIO HEONpPeAeIEHHOCTb MOXHO OLEHUTb, nosarasa Hananyne paBHOMEPHOro
pacnpegenexus, no opmyne

M"* L OQj*’) <15)

11.35.2 HeonpepeneHHoCTW B3BeLLVBaHWI BELLECTB U PACTBOPOB, T. €. NOrPeLIHOCTb NCMO/b3YeMbIX
BecoB. Mpu nonyyeHun pesynbTaTtoB MO Pa3HOCTM B3BELUMBAHMWIA BkNag HeonpeAesieHHOCTU pesynbTaToB
B3BELUMBAHNA 0ObIYHO BbIYUCAAIT MO hopmye

2 16
MV\EIgh (16)
rae vbsl— norpewHocTb UCMOo/Ib3yeMbIX BECOB.

11.3.6 HecooTBeTCTBME rpagynpoOBOYHON DYHKLNN

HeonpegeneHHOCTb, 06YC/IOB/IEHHYH HECOOTBETCTBUEM TPaAyMpPoBOYHON hyHKLMK t/LOF, BbiuncnsioT
[NS COOTBETCTBYIOLLEA MAcCOBOl KOHLEeHTpauuu (COOTBETCTBYIOLLEl/ Macce aHanuTa. OTOOGPaHHON npw
npefesibHOM 3HAYeHUUN KOHLEHTPaLMM) Ha OCHOBE OTHOCUTE/IbHbIX Pa3HOCTEN ANA rpafgyupoBOYHON (PyHK-
LMW, NOyYeHHOl MeTOA0M JIMHENHO perpeccun ¢ HauMeHbLIMMIN KBagpaTaMy, B3BELIEHHbIMU MO KOHLEH-
Tpauun aHanuTa B rpagyMpoBOYHOM CTaHAapTHOM obpasue, no opmyne

w2 _ ~d2 <1?)
LOF T_gM rel’

raoe mrer — macca aHasmTa, BblYMC/IEHHAs N0 ypaBHEHUIO TMHENHOM perpeccun, Npu ypoBHE KOHLEHTpaLmMm
rpagynpoBoYHOro CtTaHoapTHOro 06pa3ua, Hanbonee TOYHO COOTBETCTByI-OLI.I,eVI Macce aHanuTa
B Npobe npv npefenbHOM 3HauYeHUU KOHLeHTpaLumm,
msld — macca aHanuTa. NPUCYTCTBYIOWEro B COOTBETCTBYKOLWEM rpafyMpoBOYHOM CTaHAapTHOM
obpasLe;
[?re, — OTHOCUTesbHasA Pa3HOCTb A5 3a[aHHOr0 YPOBHA MacCOBOW KOHLEHTpaLum.
NMpumMmeuyaHne — HecooTBeTCTBME TPaAYMPOBOYHONM (DYHKLMU OyaeT BHOCUTb BKIaf a HeonpeaeneHHOCTb,
06YC/NIOB/IEHHYO HEMONTHOTOM IKCTPAKLUN NN peakumnm, ecnn apPeKTMBHOCTb peakunmn/akcTpakymm 3HaunTenbHO oTanya-
eTcs oT 1. B aTOM c/lyyaB He3aBMCUMO OT TOro, 6bi1a N BBeAeHa nonpaBka Ha HEMOJTHOTY peakuuu/aKCTpakumMn. Heonpe-

[eNIeHHOCTb. 06YC/I0OB/IEHHAsi HECOOTBETCTBUEM FPaAynpPOBOUHON (DYHKLUM, HE HY)XXHO YYUTbLIBATL NPU OLEHKe Heonpeae-
JIEHHOCTW.

11.3.7 [Opelich BbIXOQHOTO curHana geTekropa

HeonpefeneHHocTb, 06ycroBneHHas ApeiichoM BbIXOLHOTO CMrHana Aetektopa. udift MOXHO OLeHUTb
Ha OCHOBE OTHOCMUTE/IbHbIX PA3HOCTEN BbIXOAHLIX CUTHA/IOB MeXAy MoC/1ef0BaTe/IbHbIMU rPpagypoBKaMu no

opmyne
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nz2 = (" ~r- (18}

AlB~U r. +ra.o0/r]2,

rae r, — BbIXOAHOI cUrHan feTekTopar, Npu N-m aHanuse rpafyvpoBOYHOro cTaHAapTHOro obpasua, Hanbo-
/lee TOYHO COOTBETCTBYIOLEM Macce COeUHeHNs Npu ero npefesibHOM cofiepxaHun B npobe:
ra.y — BbIXOAHOI CUrHan AeTekTopa rnpu npeabigywem (n-1)-m aHanuse rpafympoBOYHOIO CTaHAAPTHOTO
obpasua, Hanbosiee TOYHO COOTBETCTBYIOLLEM Macce COefJMHEHUS NpK ero npefesibHoOM coAepxa-
HWUK B npobe.
11.3.8 TllpeumnsnoHHOCTb aHanusa
HeonpegeneHHocTb, 06ycnioBfeHHass HefoCTaTOYHOW MNPeLu3VoHHOCTLI0 aHanusa, W, onpefenswoT
npoBefeHNeM aHanunsa rpafyvpoBOYHbIX CTaHAapTHbIX 06pasL0B OAHOr0 U TOrO Xe cocTaBa B YC/I0BUSX
nosTopsiemocT. Heo6xo4MMO NPOBECTU HE MEHEE LEeCTN NOBTOPHbIX aHa/IM30B. HeonpeaeneHHoCTb BblYuc-
nAwT no hopmyne

2 wA 19)
! r2

roe sanal— cTaHAapTHOE OTK/IOHEHME BbIXOAHbIX CUTHA/I0B NPV MOBTOPHbIX aHanu3ax;
[— cpepHee 3HayYeHWe BbIXOLHOIO cuUrHana.
Mpu oueHKe HeonpenesieHHOCTU AaHHbI BKIag Yxe BK/IOYEH BO BKafbl B HEONPEAEeNeHHOCTb Mnpu
onpegeneHnn apPeKTMBHOCTM Aecopbunn 1 HeT He0BXOAMMOCTM ero y4nTbIBaTb.
11.3.9 CeneKkTMBHOCTbL aHanusa
Wcnonb3yemas cuctema pasgenenus (konoHka ana BIXKX. rpagmeHTHas nporpamMmma) Ao/HKHA 6biTb
oNnTMMM3UPOBaHa [/ CBOAEHUS K MUHUMYMY HeONnpefesleHHOCTW, O0OYC/NIOBMEHHON (He3aMe4YeHHbIM)
COBMECTHbIM 3/1l0MPOBaHNEM MOTEHUMa/bHbIX Mellawwmnx BelecTs. Pa3pelweHne ncnosblyemoii BIXX
cucTembl R BbluMCAAOT No hopmynie
R = Afr (20}
0,85(eanai + 6}
rae .Yr— pasHoCTb BpEMEHU yAepXMBaHUA akanuTa n MellaloLLero seLecTsa, c;
£anai — WIMPUHA NUKa aHasuMTa Ha noJsyBbIcOTe, C;
bj — WwupuHa nuka melaroLLero BewecTsa Ha nosyBbICOTE. C.

[na cooTBeTcTBMA TpeboBaHNAM HacToALWero ctaHgapta R fo/mkHO 6biTb MeHblle 1. B aTom criyyae
MakcumasibHas HeonpefesieHHOCTb, 00yC/0B/IeHHass COBMECTHbIM 3/loMpoBaHuem, coctasnset 2.5 %.
TunNuuHbIl BKNa B HeonpeaeseHHOCTb cocTaBuT + 0.7 %.

11.3.10 CymmapHasa HeonpegesieHHOCTb U3MepeHnUss Macchl aHanuTa

MpuBefeHHble Bbllle BKNadbl B HeomnpefesieHHoCTb 06beUHAIT U HeonpeaeneHHOCTb U3MepeHus
maccbl aHanmTa uTenbl (Mcktovas HeonpeAeeHHOCTb, 06YC/I0B/IEHHY0 HEOCTATOYHON NPELM3NOHHOCTbLIO)
BbIYMCAAIOT MO opmyne

w'{]nc.a\ + |-|2 + Lf (21)
mad cd ULOF drift sc!”’
roe ucsid— HeonpeAeneHHOCTb MacCOBOW KOHLEHTpauuMn rpagyMpoBOYHbIX CTaHAApPTHbIX 06pasuoBs
(cm. 11.3.5);
ulof “ HEONpeaeneHHoCTb, 0OYC/OB/IEHHAss  HECOOTBETCTBMEM  IPaAyUMPOBOYHON  (OYHKLMK
(cm. 11.3.6);

udrkt— HeonpegeneHHoCTb, 06YC/I0B/IEHHAA APEiIOM BbIXOAHOrO curHana getekropa (cm. 11.3.7);
usel— HeonpepAeneHHOCTb CeNeKTUBHOCTM aHanm3a (cM. 11.3.9).

11.3.11 CymmapHas HeonpegeneHHOCTb U3MEPEHNA Macchbl aHanuTa B npobe
Bknagpl B HeonpeaeneHHocTb, npuBefeHHble B 11.3.2—11.3.9. 06beAUHAIOT U HeonpeaesieHHOCTb
n3MepeHnsa Macchl aHanuTa B Npobe BO3fyxa BblYMCAAIT NO hopmyre

umam “franal " uB/a (22)

T tam m anal ~rlo
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11.4 Macca aHasiMTa B XO/10CTOW Npo6e, 0OTOO6paHHON B YC/TIOBUAX NPUMEHEHMNS

Maccy aHanuTa B X0/10CToi npo6e, 0TOGPaHHOl B YCNIOBUSIX MPUMEHEHNS, onpepensioT npose-
[EHVeM aHanusa psia XonocTbiX NPo6 B YCMIOBUSAX NMOBTOPSIEMOCTH: HEOGXOAMMO NPOBECTU HE MEHEE LIeCTH
MOBTOPHbIX aHa/IN30B. HeonpeaeneHHOCTb BbIUUCSIOT C UCMO/b30BaHNEM PAAYMPOBOYHON (OYHKLMK, IKC-
TPanoMpoBaHHO B TOUKY, COOTBETCTBYHOLLYIO YPOBHIO NOKa3aHWii X0N0CTol Npo6bl, Mo hopmyse

n2 =4 n, (23)

roe shlank — cTaHAapTHOe OTK/IOHEeHWE Pe3y/ibTaToB MOBTOPHbLIX aHA/IM30B XOM0CTLIX MPO6;
bblarK — yri0Boii KO3MULIMEHT rPagyMpoBOHHOIO rpaduka, SKCTPanoIMPOBaHHOIO K YPOBHIO X0MOCTbIX
nokasaHuii B yC/IOBUSIX MPUMEHEHNS.

Ec/n nokasaHue X0/10CTOr0 ONbITa B TPU pa3a MeHbLUe YPOBHS LUYMOB AeTeKTopa npu BpeMeHu yaep-
XMBaHMS aHaNNTa. TO YPOBEHb XOMOCTLIX NOKa3aHWii 1 ero HeonpeaeneHHoCTb CefyeT BblYNCISATL HA OCHO-
BE YPOBHS LUYMOB [eTeKTopa C WUCMO/Ib30BaHWEM [PagyMpPOBOYHOM (PYHKLMU NPV HY/IEBOM BbIXOLHOM
curHase, B NPeAno/IOXEHNN O ero HOPMaJILHOM pacnpegenieHun, no opmynam:

*0 (24)

(25)

rae r0 — ypoBeHb LUYMOB;
b0 — yrnoBoi K03ahPMLMEHT rPagyMpPOBOYHON DYHKLUW NPU HYJIEBOM BbIXOAHOM CUTHarse.

11.5 MoxnabopaTopHble BKNaAbl B HeonpeaeseHHOCTb

PasHble nabopaTopun MOryT He orpaHuyMBaTbCcs npoueaypamu, NpUBeAeHHbLIMU Bbille, a UCMNOSb30-
BaTb pas/inyHble noaxoabl. OKOHYaTe IbHbIe ONOJIHUTE IbHbIE BKNaAbl B HEONpPeAeIeHHOCTb MOXHO onpeje-
NNTb KOJIMYECTBEHHO MpOBeAEeHNEM MeX/1abopaTopHbIX C/AMYEHUA, MOMHOCTHI0 OXBAaTbIBAKOLNX METOAUKY
BbIMO/IHEHUS U3MEPEHUIA, BKIOYAs 0TO0P M aHan3 Npo6. MexnabopaTopHble CMYEeHNs 4O/MKHbI ObiTb Opra-
HU30BaHbl B cooTBeTCTBUN ¢ NCO 5725-2 ¢ MCnoNb30BaHMEM BbIGOPOK AOCTATOYHON OAHOPOAHOCTU ANSt
obecneyeHuss Toro, 4To6bl BKIa B MexnabopaTopHyl HeonpeaeneHHOCTb, 06yC/I0BNEHHbI HEOAHOPOA-
HOCTbI0. ObI/T HE3HAUMTENBHBIM. EC/M Ha NpakTuKe 3Ta HeonpeaeIeHHOCTb cocTaBnseT < 2 %, To ee cunTaT
YA,0BNETBOPUTE/TbHON.

11.6 CymmapHasa HeonpegesieHHOCTb

CymMMapHyto HeonpeeneHHOCTb M3MepPeHUss MacCoBOI KOHLEHTPaL MM aHanuta B Npobe Bo3ayxa
nony4vawT 06beAVHEHVEM BK1aA0B B HEONPEAENEHHOCTb, BblYUCIEHHBIX N0 dhopmynam (12), (22) n (23) nnn
(25). npu HeobxoaMMOCTM NpNbaBNAS MexnabopaTopHylo HeonpeaeneHHOCTb, No hopmyrie

ne"> = + ., * Efm <26)
rae ubL — mMexnabopaTopHbili BkNag B HEONpeaeieHHOCTb.

11.7 PacwupeHHaa HeonpeneneHHocTb

PacLumpeHHy0 HeonpegeneHHOCTb psam A1l YPOBHSI [JOBEpPUTE/bHONM BeposTHocTM 95 % nonyvatoT
YMHOXeHMeM upsara Ha ko3 hMLMEHT oxBaTa 2.

12 CrabunbHOCTb

YCTaHOB/IEHO, YTO M30LMaHaTHbIe NPOU3BOAHbIE MOYEBUHBLI (MP-Npor3BOAHbIE) OCTalTCS CTabUMbHbI-
MW B T@UEHUE HECKOJIbKUX N1ET NPW XPaHEHWUU B MOPO3W/LHON kamepe. [laHHble No cTabuibHOCTU (hUNbTPOB U
pacTBOPOB (Ha OCHOBE TO/yosia W aueToOHUTPUAA) npuBeseHsl B 5.5.
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13 MpoTokon namepeHuin

MpPOTOKON M3MEpPEHUIA [OMKEH COAEPXaTb, MO KpaliHeli Mepe, crneayoLLy nHhopmaLmio:

a) MOJIHYI MAeHTUMKaLmMo Npobbl;

b) CCbIJIKy Ha HACTOALMI CTaHAAPT WX APYrOi AONONHUTENbHbIN CTaHAApPT;
C) MecCTO M MPOAO0MKMTENBHOCTL 0T60pPa NPo6, 06bEM OTOOPAHHOIO BO3AYXa;
d) aTmocdepHoe gaBneHve u Temnepartypy (npy HEO6X0AMMOCTN);

e) pesynbtat(bl) U3MepPeHUs;
f) no6ble Heo6bIYHbIE 06CTOATENLCTBA, 3aMEeYEHHbIE BO BPEMSA aHa/IM3a,;
A) niobble felicTBUSA, He BKIHOYEHHbIE B HACTOALLMI UK CCbISTOYHbIE MEXAYHapoAHble cTaHAapTbl Un

paccmaTtpuBaemMble Kak Heoba3aTe bHble.

14 KoHTpoO/ib KayecTBa

Mpy ncnonb3oBaHNM HaCTOSALLEro CTaHAapTa YpOBeHb KOHTPO/S kavyecTBa pe3ynbTaToB U3MepeHwuit
JO/KeH OblTb COOTBETCTBYIOLWMM. HacTOATENIbHO peKOMeHAyeTCA BCeM nabopartopusam, NpoBOAALLMM onpe-
[leneHvie cofepXxaHuns onacHbIX BELECTB B BO3Ayxe paboyeii 30Hbl, MpUHMMAaTh yyacTve B nporpaMMe BHeLu-
Hell OLEHKUN KayecTBa pe3ynbTaToB n3MepeHuin (Hanpumep. WASP I [1]).

* WASP — Workplace Analysis Scheme lor Proficiency.
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Mpunnoxexnune A
(cnpaBoyHOE)

OnpepgeneHve adhheKTMBHOCTN OoTH6Opa Npob

A.1 TonyyeHue cTaH4apTHOW NapoBO3AYLWHOW cmecn

Mpy CNONb30BaHUN TONTLKO UMANHXepa 3ath(PEKTUBHOCTbL 0T60pa Npo6 (30) AN KaxA0oro onpeaensieMoro nsouu-
aHaTa cnefyet onpefenaTb B fnana3oHe 3HayeHWi MaccoBOl KOHLeHTpaLumn, xapakTepHoM As18 npo6bl. na Toro, 4to-
6bl OoTO6paTb M30OLMaHaTbl C COOTBETCTBYIOLEA MacCOBOW KOHUeHTpauuei, TemMnepaTypoil U BNAKHOCTbIO Mpu
Heo6xoMMOM BpeMeHN oT60opa nNpobbl 1 pacxone, MOXHO NCMNO/Mb30BaTb reHepaTop CTaHAaPTHbIX NapoBO3AYLIHbIX CMe-
ceii. C nonyyeHHbIMU ANnsa onpegeneHns 90 npo6amu o6pallaroTcs Tak Xe. Kak ¢ peasibHbIMU Npo6amu (CM. Bblle).
30 paBHa YaCTHOMY OT Jle/leHUsi Macchl (B MUIUTPaMMax), M3BNeYEHHO! N3 UMNUHXepa. Ha BBEJEHHYI0O Maccy (B MUN-
nurpammax). Ecnun 30 B ycnoBusax ot6opa npo6 meHee 0.75 (75 %), TO pe3ynbTaT cUMTaloT HeAeNCTBUTENbHbBIM.

A.2 TpyAHOCTU NPV NOJYYEHWN NAapPOBO3AYLIHbIX CMeECEN

Ana hopnonnmMepoB n3ounaHaToB MCNO/b30BaHMe reHepaTopa NapoBO3AYLHbIX CMeceli NPakTUYecKn HeBbIMNOSI-
HMMO. TakK KaK 3Tu coefuHeHNsi B 6ONbLINHCTBE COAepXaTcs B BUAe CMecell B3BELEHHbIX YacTuL, M NapoB Npu npeacTas-
NALWNX UHTEepec KOHUEeHTpaumsax. Takxke TPYAHO TOYHO MPUrOTOBUTL CTAbU/IbHYO CTaHAaPTHY NapoBO3AYLIHYI0 CMeCb
ANA MOHOMepOoB. OOGbIYHO MOJTyYEeHHble 3HAYeHUs MaCCOBOW KOHLEHTPaLUN HUXe pacyeTHbIX 3HavyeHnii Ha 20 %—30 %
13-3a agcop6unum MOHOMEPOB Ha NMOBEPXHOCTW annapaTtypbl, MO3TOMY AN 60/bWMHCTBA N3MEPUTENBbHbBIX 3a4ay cuuTa-
toT 30 paBHOIi 1.0 Kak /19 MOHOMEpPOB, Tak U AN NOJMMEPOB.
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MpunoxeHne B
(cnpaBouHOE)

[JaHHble, NCNONb30BaHHbIE ANA OLEHKN HeonpeaenneHHoCTHn

Ta6nuya B.1 — OueHka HeonpeaeseHHOCTU

Desmodur  Suprasec  Suprasec  Desmodur Aldricft Desmodur  Desmodur

V3oupaHar'*
. H 5030 2234 N3300 415806 T80 N3390

HeonpegeneHHocTb 06bema npobbl
O6bem nNpobbl 5 % — Hauxygwwuii pe3ynbTaTt usmepeHus

pagyvpoBka pacxogomepa B mMeTponorunuyecknx xapaktepuctukax HSL1* ona pacxogomepos npusepeH
nonyck + 8 (BHyTpeHHsAs npoueaypa HSL11 SCP2I-001). norpewHocTb pacxono-
MepoB. NCMO/b3yeMbIX /11 KOHTPO/IAA pacxoja HacoCoB, He Bbixoguna 3a npege-
Nbl JAHHOTO J0NYyCKa; 3HavyeHne 8 GbIN10 MPUHATO 3a HaUXyALWWiA ciyyai

Pa36poc pacxogomepa

Bpems ot6opa npob 15 MyH (MMnnHxXep/dnnbTp) nan 8 MuH (UNbTP) I 6 € No ceKkyHAOMepy, NoNy-
yaeTcsa HeonpegeneHHoCTb 1 % (punbTp) nnmn 0.5 % (MMnNuHXep/dnnbTP)

Temnepartypa 1% — oueHeHHas

[NaBneHue 1% — oueHeHHas

HeonpepgeneHHoCTb onpe,qeneHHoVI Maccbl aHanuTa

Macca aHanuta OnpegerneHa c NCNONb30BaHNEM 3HaYeHN i OTHOCUTENIbHOTO CTaH- I«)
[apTHOro OTK/IOHeHUst <RSD3)) B npoueHTax (7]
CTabunbHOCTb CTtaHAapTHble o6pasubl TBepAblXx MP-NponaBoAHbIX CTabubHbl HE MeHee
10 nert.
1% pna pactBopoB (onpegeneHo BO BpeMs npoueayp rpagympoBkm HSL. - 6
MecsaueB).
9 % ans punbTpoB (27 fHelt) (9).
AhhekTUBHOCTL peakuunmn/ OnpegerneHa C UCMNO/Mb30BaHWEM 3HaYeHWUA 3PPEKTUBHOCTU U3- 19)
3KCTpaKumm B/leYeHVs B NpoueHTax([7)
Macca usouymnaHara Brpagympo- 0.1 % AN MeTPOSIOrMYeCcKnX XapakTepUCTUK BeCOB (BHYTPEHHAA npoueaypa
BOYHbIX CTaHAapPTHbIX 06pasyax HSL1>SCP2>002); ctaHAapTHble 06pa3subl, UCMONb3yeMble Npu aHannse, 06bIYHO

MMelT yncToTy 6onee 99 %

HecooTBeTcTBMe rpagympoBoY- 5 % — Hauxypglwee 3HadyeHue ana XA

HOro rpadguka

Opeiid 5 % — Hauxyjlwee 3Ha4YeHWe; HOBYIO rPafyMpoBKy NPOBOAAT A1 KaXAOW ce-
pun Npo6, ANA NPOBEPKN FPaAYNPOBKM aHANN3NPYIOT KOHTPO/IbHbIE NPO6bLI Nocne
Kaxabix 10 Nnpo6 nnm kaxable 4 4

Mpeyn3noHHOCTb 12 % — paccuuTaHo Mo AaHHbIM HSL WASP4'; wecTb n1abopaHTOB-aHaINTH-
KOB. 2 cuctembl B3XX; 29 uuknos. 4 dounbTpa ¢ MDI 3a uukn

Ce/fIeKTUBHOCTb XpomMaTorpadgum HesHaunTenbHa — npoueaypbl UAEHTUMKALUM NMKOB cM. [1]
HeonpefeneHHOCTb X0/IOCTOrO 3HAYEHUS

XonocToi onbIT He3HauntenbHo— 10,, Npy onpeAeneHMn MaccoBOW KOHLeHTpauuu nsouuna-
HaTa B XO/1I0CTOM OMbITe cocTaBuan (418 n = 6) npné6an3nTenbHo 0.004 mkr/n

HeonpeneneHHOCTb Npy NPOBeAEHNN MeXNabopaTopHbIX CNYEHUN

MexnabopaTopHble CNYeHUS 12 % — paccyuTaHO NO gaHHbIM WASP4l (Bce nabopaTtopumn-yyacTHUKMN),
19 na6bopartopuin/27 unknos

a> CoepaunHeHusa Desmodur. Suprasec un Aldnch saBnsatoTcsa npyumepamu NpoayKunn, BbiMyckaemol cepuiiHo. [laH-

Haa MHopmaums npuseaeHa AN yao6cTBa nonb3oBaTesiel HaCTOALWEro cTaHAapTa U He ABNAETCA PeKNamoin JaHHOW
npoAykKumn co ctopoHsl NCO.
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11 HSL — Health and Safety Laboratory.
2> SCP — Standard Control Procedure.
3l RSD — Relative Standard Deviation.
41 WASP — Workplace Analysis Scheme for Proficiency.
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MpunoxeHne C
(cnpaBoyHOE)

CyMMapHble HeonpeaeneHHOCTU ANA KOHKPEeTHbIX M30LMaHaToB

Ta6nuuya C.1 — BblYACNEHHbIE CYyMMapHble HEOMNPEeAEeNeHHOCTUN /1l KOHKPETHbIX M30LMaHaToB

o CopepxaHue
. YcTpoiictBo oT6opa CymmapHasi
M3oumaHar 6 coefiMHeHUsi BO HEOMDENEIEHHOCT
Mpof BBOAVIMOM PacTBOpe PEA
2 23.8
mnnnHxep 1 26.9
nac punbTp 05 21.4
0.1 28,1
Desmodur H

2 24.9
1 27.9

dunbTp
0.5 23.4
0.1 30.1
2 29.0
MnuHxep 1 38.6
nnc unbTp 05 38.0
0.1 26.3

Suprasec 5030

2 24.0
1 24.9

DdUNLTP
0.5 24.7
0,1 33.1
2 211
VIMnuHxep 1 22.5
nnac unbTp 05 215
0.1 26.3

Suprasec 2234

2 29,7
1 27.5

dunbTp
0.5 29.3
0.1 39.8
2 31.7
mnunxep 1 217
nac punbTp 05 23.6
0.1 43.5

Desmodur N3300

2 30.6
1 29.1

dunbTp
0.5 25.7
0.1 27,2

PaclunpeHHasn
HeonpeaeneHHoCTb

47.7
53.8
42,8
56.1
49.8
55.8
46.8
60.3
58.0
77.2
76.0
52.6
48.0
49.7
49,5
66.3
42,2
44.9
42,9
52.6
59.5
55.0
58.6
79.6
63.5
55.5
47.3
87.1
61.2
58.1
51.4
54.4
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OkoHuyaHue Tabnuusl C.1

M3oupaHat"l YcTpoiicTeo oT6opa CSSAA:E:ﬁ;M:o Cymmapras Pacluvperitas
npo6 HeonpeaeneHHoCTb HeonpeseneHHoCTb
BBOAVIMOM pacTBope
2 23.6 47.3
NMnnHxep L 216 433
natoc punbTp 05 30.9 61.7
0.1 27.1 54.3
Aldrich 415806

2 24.0 48.0
1 25.3 50.7

PunbTp
0.5 26.0 52.0
0.1 32.5 65.0
2 243 48.5
NmnuHxep 1 23.6 472
nac unbTp 0.5 241 48.2
0.1 25.2 50.4

Desmodur T80

2 23.3 46.6
1 24.0 48.0

DdunbTP
0.5 23.9 47.9
0.1 24.0 48.0
2 23.0 46.1
VIMAnHXep 1 244 8.8
nnoc punbTp 05 29.0 58.0
0.1 36.0 72.0

Desmodur N3390

2 24.2 48.4
1 271 54.1

PuneTp
0.5 27.7 53.4
0.1 27.6 55.2

al CoeaunHeHus Desmodur. Suprasec u Aldrich sBnstoTca npumepamu NpoayKLUK, BbiMyckaeMon cepuinHo. [laH-
Haa MHopmalms npuBeaeHa ANs yao6CTBa Nosib3oBaTesieil HACTOSILEro cTaHAapTa U He SIB/IAETCS pPeknamoii JaHHOM
npoaykumnm co ctopoHsl NCO.
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MpunoxeHne D
(cnpaBoyHOE)

XpomaTtorpammbl Npo6

1m- xpomaTtorpamma, nonydyeHHasa Ha YBW[; 2 — xpomaTtorpamma, nonydyeHHas Ha 3XA; A — Y®d-nornowemue npu fJANHe BOJIHbI

242 HM. S — curHan 3X[J; fp — Bpema ygepxuBaHusa

XpomaTorpamma Ha IX/ (2) npeactaBnsieT co6oil pe3ynbTaT aHan3a pacTBopa M3ounmaHaToB C MAacCOBOI KOH-
LeHTpaumen npubnnantenbHo 0.5 Mkr/mn. XpomaTtorpamma Ha ¥Y8U /[ (f) 6bina nonyyeHa B ycnoBusix 6on1ee meaneHHoOro
xpomaTorpacmpoBaHna gna npo6bl ¢ 60s1ee BbICOKOW MacCcoBOW KOHUeHTpauueli nsoumaHatoB (MpubGAM3NTENbHO
5 MKr/mn), 4To6bl MOAYYUTb YUCTbIV Y®-cnekTp ANa o6/1erdyeHns naeHTudrkaymy nNMkoB COOTBETCTBYOWMUX M30oLMaHa-
TaM u gpyruM coeAnHeHnsaM (CM. pucyHok D.2).

PucyHok D.1 — XpomaTtorpammel ana nonnmepos HD! (Desmodur N 3300). nonyyeHHble Ha X/ n YBUJ
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205.5

ri11111*111111%F
220 300 X

1.2 — wusouyunaHatsl (fR* 6.44120.62 COOTBETCTBEHHO). 3 — Apyroe coeanHeHune, (fR ®=24.62); >.-- ANnHa BOJIHbI; 'R — BpeMAa yaepxu-
BaHUA

PucyHok D.2 — YyacTok Y®-cnektpa gnsa nonmmepos HDI (Desmodur N 3300)
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1— xpomaTorpamma nonyueHHas Ha YBW/J; 2 — xpomaTtorpamma nonyvyeHHas Ha X[ [l — Y®-nornow,emue npu AnvuHe NOMHbI 242HM,
S —curHan 3X/A;1a — Bpems yjepxusaHns

XpomaTorpamma Ha X/, (2) 6bin1a noslyyeHa Ansi pacTBopa M3oLuMaHaToOB C MacCOBOW KOHUEHTpauueid npuénmsum-
TenbHo 0.5 Mkr/mn. Xpomatorpamma Ha YBW/ (T) 6blna nonyyeHa nNpu Tex Xe YC/IOBUAX XpomaTorpadupoBaHusa ans
npo6bl ¢ 60/1ee BbICOKOW MacCOBOW KOHLUeHTpauuel nsouymaHatoB (MpUGan3nTesibHo 50 MKr/M). 4To6bl NONYYUTb YUC-
TbIl Y®-cnekTp ANa obneryeHnsa naeHtudukaumm nmkos, COOTBETCTBYIOLWMNX n3oumaHaTam 1 Apyrum coegmHeHnam (CMm.
pucyHok D.4). geHTudurkaymo NpoBoAUIN NyTeM CNMYeHus ¢ 6U6IMoTeKoN YP-cnekTpoB (Mo «hopMe» MUKOB, MOJy-
YeHHbIX Ha YBW /) n nocneaytoLwero BbIYNCAEHUA OTHOWEHUSA curHanoB X A/Y8W . 3X /[ ycTaHaBnuBatoT nocne YBUA,.
noaTomMy MUK Ha X/ NOSABNATCA HEMHOIO NO3Xe, YeM COOTBEeTCTBYOLWMe Nk Ha YBUL.

PucyHok D.3 — XpomaTorpammbl gns nonumepoB MDI (Suprasec 5030). nony4deHHble Ha YBUA n X[
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1 2 3 4 5
212.5 250,2
247.8
re|TLI[rerrer 1™ rt]irifTTTFiriT*" rlAn L] xTr| Il | 1r]1rr111 112127 *mfr| iit |rri | 1lir *m
220 300 k. um 220 300 k. Hm 220 300 k. HMm 220 300 k. HM 220 300 A HMm
6 7 8 9 10
n 12 13 14 15

1.3,8.B. 10. 14. 15 — gpyrue coegnHernuns (fR * 3.14;4.79:6,58,8.18; 9.26; 14.42 n 16.50 HUM COOTBETCTBEHHO): 2.4 — MDI-MOHOMCPHbI
(IR =4.08 15.42 MUH cooTBETCTBEHHO)". 7.9. If. 12 13 — naoumaHathbl (KR * 5,88.7.48.8.78.10.28.10.851 13.21 MUH COOTBETCTBEH.
HO):X — ANWNHA BOMHbLI: Ir — BpeMSs yaepXuBaHus

PucyHok 0.4 — YyacTok Y®-cnektpa gna nonumepos MDI (Suprasec 5030)
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1 — xpomaTtorpamma nonyyeHHasHaYBWU/L; 2 — xpomaTtorpamma rnosiydeHHas Ha 3XJ. A — Y® -norioweHne npu asiHe BosHbI 242 Um,
S — curHan 3X/; « — Bpems yaepxusaHus

Xpomartorpamma Ha 9X/[, (2) npeacrtaBnseT coboil pesynbTaT aHanMsa pacTtBopa u3oumaHaToOB C MAacCoOBOM KOH-
ueHTpaumneii npu6nmsntenbHo 0,5 Mkr/mn. Xpomatorpamma Ha YBUJ, (1)6blna nonyyeHa npu TeX xe ycloBUSX Xpoma-
TorpadpmpoBaHua gna npobbl ¢ 601ee BbICOKOVW MacCOBOW KOHUeHTpauunel nsouynaHatos (NpuéamsntenbHo 5 mkr/mn).
4YTOGbI MNOMTYYUTb YUCTbIN YP-cnekTp A4ns ob6neryeHna naeHTUrKaLm NnMkoB COOTBETCTBYIOLWMX N30LMaHaTam 1 apyrum
COeUHEHNAM (CM. pucyHok D.6). UaeHTudukaymnio npoBoanIn Tak Xe, Kak onMcaHo Ans pucyHka D.3.

PucyHok D.5 — XpomaTtorpammbl gns nonvmepos 2,4-TDI (Aldrich # 415806). nonyyeHHble Ha YBUA n 93X
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1 2 3 4

2149

1— ayeTnnmpoBaHUM* MP (Jr » 1.90 MUH); 2 — n3oumaHaT (Ir * 5.30 MUH); 3 — mn3oumaHat (JR = 6.08 bn); 4 — Apyrue coeavHeHUs
(r = 17.71 MUH): a — A/IMHA BOJHbI. IR — BPEMS YAepX1BaHWsA

PucyHok D 6 — YyacTok Y®-cnekTpa gnsa nonumepos 2.4-TDI (Aldnch 415806)
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MpunoxeHune E
(cnpaBoyHOE)

CBefieHns 0 COOTBETCTBUM HaLMOHANbHbBIX CTaHAapToB Poccuiickoii ®egepaunn

Ta6nunya E1

CCbIZTIOYHBIM MEXAYHapOAHbIM AOKYMEHTaM

O603HayeHVie CCbITOHHOMO O603Ha4eHVe N HaVIMEHOBaHVE COOTBETCTBYIOLLErO HaLMOHa/IbHOro CTaHAapTa Poccuiickoli
MeX/yHapoAHOro cTaHaapTa depepauymn
NCO 5725-2:1994 FOCT P NCO 5725-2—2002 To4yHOCTb (MPaBU/IbHOCTb U MPELU3NOHHOCTL) Me-

EH 1232:1992

TOAOB 1 pe3y/ibTaToB M3MepeHuii. YacTb 2. OCHOBHOI MeToA onpeaeseHnsi NoBTo-
psieMoCTN 1 BOCNPOM3BOAMMOCTY CTaHAAPTHOIO MeToAa U3mMepeHuii

« COOTBETCTBYHLWMIA HAUMOHABbHbIN CTaHAapT OTCYTCTBYeT. [lo ero yTBepXAeHUs PEKOMEHAYETCS UCMO/b30-
BaTb MEPeBO/ Ha PYCCKUi I3bIK JaHHOTO MEXAYHAapo4HOro cTaHAapTa. MepeBos AaHHOTO MEXAYHAapO4HOro cTaHaapTa
HaxoauTcsi B ®eaepasibHOM UHGOPMALMOHHOM (DOHAE TEXHUYECKUX PErnaMeHTOB v CTaHA4apToB.

)

(2) 1ISO 17734-2

13

)

)5) ISO/IEC Guide
98:1995

16)

17)

(8)

19)

no)

ni)

112

3)

(14)
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