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BeBegeHve

HacToswuii cTaHaapT ycTaHaBIMBaeT METOAMKY OnpeseneHunst cogepxaHns MOHOMEPHbIX 1 0SIMromMep-
HbIX U30UMaHaTOB B BO3Ayxe paboyeii 30Hbl ¢ ucnonb3oBaHuem 1-(9-aHTpaueHunmetun)nunepasuva (MAP).
MpumeHeHne MAP obecneunBaeT 60n1ee [OCTOBEPHYIO UAEHTUDMKALMIO N30LMaHATOB Ha XpomaTorpammax
npo6 nux 6onee TOYHOE KONIMYECTBEHHOE ONpeesieHne No CPaBHEHWIO C APYTMMU AepUBaTU3NPYIOLWLUMUY areH-
TaMu. AHanM3 MeToA0M BbICOKOI(DEKTUBHOW XMAKOCTHOU xpomatorpaduu (BIXKX) npoBoAsiT B yCNOBUSIX
rpafiMueHTHOro anvpoBaHus (rpagueHT pH) 415 cenekTUBHOro yckopeHus antomposaHns MAP-Npon3BoAHbIX
O/IMTOMEPHbIX N30LMaHaTOB, KOTOPble MOTYT ObITb HE 06GHapPYXXeHbI MPU NPOBEeAEHNM aHannsa B n3okpaTunyec-
KX ycnosusax. bolnu nposeeHbl ucnoitaHus (7) no nposepke achdekTmsHOCT MAP no cpaBHEHWUIO C 4pyruMun
JepuBaTn3auupyloLlLMMn areHTaMn npu onpegeneHnun o6Liero cogepxaHmsa nsoumaHaTtos B Bo3gyxe. bbino
BbIsiIBNIEHO, 4TO MAP pearvpyeT ¢ heHnnnsoumaHaTom (MCnosib3yembiM B KaUecTBe MOAEe/IbHOro n3oumaHara)
Takxe 6bICTPO UKn BbICTpee, YeM Apyrue peareHTbl, UCNOJb3yeMble NpY 06bIYHOM aHann3e Npob Ha cogepxa-
HVe n3oumaHaToB. BbixogHo curHan ot MAP-npou3BoHbIX B y1bTpadnoneToBoli 061actu cnekTpa conocra-
BMM C CUTHA/IOM OT NPOU3BOAHbIX 9-(MeTunammHomeTun)aHTpaueHa (MAMA), nOH 3HauYMTeNIbHO 60/bLUE, YeM
y APYrux Hanbosee 4acTo NCMosib3yeMblX epPUBaTU3NPYIOLLUX areHToB (NPrbAn3nTenbHO B TpU pasa 6o/bLue,
4yem 418 nNpousBofHbIX 1-(2-me-TokcudpeHunn)nunepasura (1-2MP) ¢ apomatnyeckumun mnsoumaHaTtamu v B
14 pa3 6onbLue, yem ana 1-2MP-npon3BoAHbIX anudaTnyecknx n3oumaHatos]. MiIsMeHeHune BbIXOAHOIO CUrHa-
na Y® getektopa B nepecyeTe Ha OHY U3oLumaHaTHyo rpynny npu nepexoge ot CoOeAUHEHNS K COeNHEHUIO
ana MAP-Npon3BOAHbIX MEHbLLE, YeM AN N06bIX 4pYyTnx Hanbonee 4acTo UCMONb3YeMbIX coveTaHuii aepuea-
TU3NpPYOLWKiA areHT/geTekTop (KoadydpmumneHT Bapuauum coctasnseT 3.5 % Ana NaTh MOAeNbHbIX n3oumaHa-
TOB). 3TV pesynbTaTbl MNOSlyYyeHbl MNpPU TOYHOM KOIMYECTBEHHOM aHannse feTeKkTupyembix 06pasLos
HEMOHOMePHbIX N30LaHaToB, OCHOBAHHOM Ha rpafynpoBOYHOI 3aBMCMMOCTM, NOSTYHEHHOI NO pe3ynbTaTtaM
aHanusa cTaHAapTHbIX 06pa3L0B MOHOMepPOB. O6bIYHO rpafynpoBKy CTPOAT No obpasLaM MOHOMEPOB Tex
BELLEeCTB, CofepXaHne KOTopbIX cobuparoTcs onpefensTb, HO 0Ka3anoch, YTO A1 NOCTPOEHNUS rpafynpoBKu
MO>XHO UCMOMb30BaTh pyre COeAVHEHNs, T. K. NPu nepexoe OT OAHOro CoeMHEHNA K APYroMYy U3SMeHeHne
curHana nx MAP-Npon3BOAHbIX HE CyLLeCTBEHHO. VIHTEHCUBHOCTb (o/lyopecLeHTHOro curHana MAP-npous-
BO/IHbIX CONOCTaBMMa C UHTEHCUBHOCTLI0O MAMA-NPOV3BOAHBIX M 3HAYMTENLHO BbILE, YEM Y IPYTUX AepuBaTu-
31pYIOLLKX areHToB (Hanpumep npnéan3nTensHo B 30 pas Bbllle UHTEHCUBHOCTU (h/TyOPECLEHTHOro curHana
NPON3BOAHbLIX TPUNTaMUHA). Bblf10 yCTaHOB/1EHO, YTO NPY NepexoaeoT 04HOIo CoeANHEHUS KAPYTOMY U3MeHe-
Hue curHana payopecueHuny 6yaeT menblue 4ns MAMA Nnpon3BOAHbIX, HO 60 bLUe 419 TPOU3BOA4HbIX TPUNTA-
MUHa (KoadhdpuumeHT Bapuauum ana MAMA-npousBofHbIXx cocTasnsetr 59 %. ansa MAP-npou3BOAHbIX
cocTtaBnsiet 33 % v 4NsA NPOU3BOAHbLIX TpUNTaMnHa — 16 % no NATM MoAeNbHbIM U3ouMaHaTam). MameHeHne
hnyopecueHTHOro curdana MAP-npon3BoAHbIX Npu nepexofe OT OAHOro BelecTsa K ApYyromy cuutaercs
CVLWKOM 60NbLUNM A1 TOYHOTO KOIMYECTBEHHOIO oNpeAeneHnss HEMOHOMEPHbIX M30LMaHaToB Mo rpagyunpo-
BOYHOW 3aBMCMMOCTU. NOJIyYEHHOW C NPUMEHEHNEM CTaHAAPTHbLIX PACTBOPOB MOHOMEPHbIX U30LaHaToB. Tem
He MeHee, YyBCTBUTE/IbHOCTb (P/IyOPECLEHTHOrO AeTeKkTopa AenaeT ero npumeHeHne ocobeHHo Lenecoob-
pasHbIM [/19 KOJIMYECTBEHHOTO onpefesieHnss MOHOMEPOB MNPU HU3KOM YPOBHE UX COfEepXaHus, a BbiCOKas
CeNEeKTVBHOCTb OYEHb BaXHa NPU OTHECEHWUU HeUAenTUULMPOBAHHOIO NMka Ha XxpomaTtorpamme B3XX k
MAP-npoussogHoMmy. Vicnonb3osaHue npu xpomartorpaduryeckom aHannse MAP-npon3BoAHbIX 3/1€KTPOXUMU-
YeCKNX feTeKTOPOoB LiesiecoobpasHo, T. K. OHM Oy AyT AaBaTb UHTEHCWBHbI BbIXOAHOW curHan. icnonb3osaHne
npu aHanuse metogom B3XX rpagueHTtHoro (pH) pexvma antouposaHns ¢ nsmeHenmem pH obecneuvsaet
n3bupaTenibHOE yCKOPeHVe 31I0MPOBaHNSA aMUHOB (aMWHbI iBNA0TCA MAP-1pon3BOHbIMM) Y O4eHb 60/1bLIOe
(uTo yckopsieT antompoBaHne M 6onee, yem B 100 pas). MicxoaHble paBHOBECHbIE YC/I0BUSA BOCCTaHaB/IMBa-
I0TCA NpakTuyeckn cpasy. Mpu aHanuse c npumeHeHnem MAP npogomkutTenbHoCcTbio 30 MUH MOXET 6bITb
KO/IMYEeCTBEHHO onpeaesnieHo 60/1bLIOoe YNC/I0 O/IMTOMEPHbIX N30LMaHaToB, KOTOPble MOTYT 6bITb U HE 06Hapy-
XeHbl Npn 60/1ee NPOAO/MKNTENbHOM aHasIm3e N30KkpaTuyeckum MeTog0M.

MeTog aHanusa ¢ npumeHeHmem MAP 6bi1 NpOBEPEH NPV MPOBEAEHUN HECKONbKUX napasniefbHbiX
nccnenosaHwii ¢ Apyrumu metogamu. B [8] nokasaHo, 4To npm oT60pe Npo6 BO3Ayxa B UMMUHXEPbI C PacTBO-
poMm MAP u B umnutxepbl NIOSH 5521 (conocTtaBumble ¢ uMnuHxepamm MDHS 25) nonyyeHbl conocTaBumbie
pe3ynbTarthl, [4e oCyLecTBASETCS UX pacnblieHne. B metoauke (8] B kauecTBe peareHTa npumeHsinca MAP, HO
He ncnosb3oBasnock rpagueHTHoe (pH) antovposaxmne. B [9] npuBefeHo cpaBHeHVe pe3ynbTaToB U3MepPeHuit
npu ot6ope nNpob B umnuHxepbl cCMAP 1 B gpyrue umnunxepb! (NIOSH 5521 n NIOSH 5522), a Takke npu ot6o-
pe Npob6 c npuMeHeHeM BYX uNbLTPOB. [pu aToM cpefHee cogepxaHune onuromepa MAP 6b1/10 3HaYUTENb-
HO BbILLE, YeM NPV NPUMEHEHUN UMMNHXEPOB C pacTBOpamu APYrux peareHToB, U HEMHOIO Bbille, Yem npu
npumMeHeHnmn asyx hunbTpos. Mpu onpegeneHn MAP-Npon3BOAHbIX U30LUMAHATOB N0 3TUM MeToAMKam Mnpu-
MEHSAICA rPafieHTHbIA PEXUM 3NI0MPOBaHNA C U3MeHeHneMm pH.

MeTopg c npumeHeHneMm MAP B HacTosiLLee BPeMs YTBEPXEH UA0CTYNEH B BUAE METOANKN HauunoHanb-
HOro MHCTUTYTa No 6e30MacHOCTU N 340poBbI0 HaceneHns (CLWA) — NIOSH Method 5525 (11]. 3HavyeHust meT-
PONOrNyYecknx XxapakTepuUCTUK 3TOM METOAVKM onpeaeneHs! B [12].

v
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HAUVWOHANBbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

BO3/YX PABEOYEN 30HbI

OnpepenieHNne CyMMapHOro CoAepXaHusi U3ounaHaTHbIX Fpynn B BO3AyXe MeTOAO0M XUAKOCTHOW
Xpomartorpatum ¢ UICNOJsIb30BaHHOM B KaYecTBe peareHTta
1-{9-aHTpauycHunMmcTu)nuncpasunHa (MAP)

Workplace atmospheres. Determination of total Isocyanate groups in air by the method of liquid chromatography using
reagent 1-{9-anthracenylmethyl)piperazme (MAP)

fNaTta BBegeHna — 2013—12—01
1 O6nacTtb NnPUMEHEHNA

HacTosawwuii ctaHaapT ycTaHaBnBaeT 06LMe NOIOXEHWSA NO 0TOOPY M aHanu3y nNpob Ha cofepxaHue
130UMaHaToOB OPraHNYecKkMx CoOeUHEeHN, NPUCYTCTBYIOLWMUX B BUAE B3BELLUEHHbIX YacTuL, B BO34yxe paboyeli
30HbI.

HacTosawwuii cTaHfapT NPYMEHSIOT 415 ONpeAeneHns pas/iyHblX OpraHNnyYecknx CoeuHeHni, cogepxa-
LWKUX pyHKUMoHanbHble NCO-rpynnbl. B TOM Yuc/iie MOHOMYHKLMOHA/bHbIX N30UMaHaToB (Hanpumep, eHnnu-
3oumaHata), MOHOMEpPHbIX Auu3oumaHatos  [Hanpumep  1,6-rekcametuneHguunsoumnanata  (HDI),
TonyonguusouunaHatos (TDI), 4,4'-ancennnmetaHguusoumnanata (MDI) n nsooponannsounanartos (IPDI)].
chopnonumopos [Hanpumep, buypeT- n naounanyparta (HDI)], a Takke NPOMEXYTOYHbIX MPOAYKTOB, 0bpasyto-
LLMXCA B NpoLecce NoslyYeHns UM TepMUYECKOro pasnoxeHus nonnypeTtaHa.

B cmelwaHHbIX cuctemax, cogepxatnx HDI v IPDI. HEBO3MOXHO NAEHTUOULNPOBATL Y KOIMYECTBEHHO
onpegennts MoHoMmepsb! IPDI npn HA3KOM YpOBHE UX COAEPXaHWUs B COOTBETCTBMM C HACTOALWMM CTAHAAPTOM
13-3a COBMECTHOrO 3/110MpoBaHna moHomepHoro IPDI n HDI-ypeTuguHanoHa.

[wnana3oH nsmepeHwnii cogepxarnns NCO-rpynn B MOJISIX B pacuyeTe Ha Kaxjoe coejJuHeHne B npo6e faH-
HbIM METOA0M cocTaBnseT npubamsntTensHo ot 1-10_1°f02-10'7.

2 HopMaTUBHbIE CCbIJIKM

B HacTosWwem cTaHgapTe UCnosib30BaHbl HOPMATUBHbIE CCbISIKU HA cnegytoLine ctaHaapTbl:

NCO 5725-2:1994 To4yHOCTb (NPaBUIbHOCTb Y NPELM3NOHHOCTL) METOA0B 1 PEe3y/IbTaTOB U3MEPEHUIA.
YacTb 2. OCHOBHOW MeTof onpefeneHuns NoBTOPAEMOCTH 1 BOCNPOM3BOAMMOCTY CTaHAapTHOrO MeToa n3me-
peHwuii (BkNYasa TexHuyeckyto nonpasky 1:2002) [ISO 5725-2:1994. Accuracy (trueness and precision) of
measurement methods and results — Part 2: Basic method for the determination of repeatability and
reproducibility of a standard measurement method (including Technical Corrigendum 1:2002)]

MNCO 16200-1:2001 KauyecTBo BO3ayxa paboueii 30Hbl. OT60p Npo6 1eTYyUMX OpraHUYecKkux coegUHeHNA
c nocnepytolleli gecopbuuneil pactsopuTenemM 1 razoxpomarorpaduyeckum aHanmsom. Yactb 1. OT60p npob
meTofoM npokaykn (ISO 16200-1:2001. Workplace air quality — Sampling and analysis of volatile organic
compounds by solvent desorption/gas chromatography — Part 1: Pumped sampling method)

3 OCHOBHBbIE MOJI0OXEeHUsA

OnpegesieHHbI 06beM BO34yXa NPONyckarT 60 Yepes MMNNHXEP. cogepxallnii pactsop 1-9(autpa-
ueHnnmeTun)nunepasuHa (MAP), nn6o yepes hunbTp, NponuTaHHbli MAP, 1n60 Yepes nuHu otéopa nNpoo,
COCTOSLLYH U3 UMNUHXEPA. 3a KOTOPbIM PACMOsIOXEH NPONUTaHHbIi MAP-peareHToOM hnnbTp. Bbibop ycTpoii-
cTBa 0T60pa Npob6 3aBUCUT OT XMMMNYECKMX M (PU3NYECKNX CBONCTB MPUCYTCTBYHOLMX B BO34YXe N30LMaHATOB
[13). Mpu ncnosb3oBaHUM MHMNMHXBPA PacTBOP NOABEPrarT TBepAodasHoi akcTpakymmn (SPE), a antar KoH-
LeHTPUPYIOT 1 aHaIN3MpyoT MeTOL0M 06palleHHO-(ha30Bol BbICOKO3(hhEKTUBHOW XNAKOCTHOW XpomaTorpa-

N3paHne opuymnanbHoe
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dumn (BOXKX) c pernctpaumeli aHaIMTUYECKOro CUrHana € NOMOLLbIO MOCNefoBaTe/lbHO PacrofOXeHHbIX
ynbTpacuonetoBoro getekropa (Yo ) u hnyopecueHTHoro getektopa (®14)..

Ecnun gna ot6opa npob ncnonb3yoT NponuTaHHblii MAP-peareHTOM ouabTp, TO MPOBOAAT IKCTPaKLUI0
pacTBoputenemMm 60 Ha Mecte 0T6opa NPo6 nocne ero okoHYaHus, Nb6o B nabopatopun. MoCKoNbKy 3KCTPakK-
L Npo6bbl ¢ unbTpa NPOM3BOANTCS B aHAIMTUYECKOV nabopaTopun, MeTog, NPUMEHUM A1 aHasim3a TObKo
Tex n3oymaHaToB, KOTOpPbIe NpW 0T60pe NPO6 HaXOANINCHL B Napo06pa3HOM COCTOSAHUN. MoTyYeHHBI pacTBOp
OUNLTPYIOT M aHanU3npyoT metogom BOXKX/Y®A/®/1[. MNMonyyeHHble NUKN n3ounaHaToB naeHTudnLmpyotT
MO X NOJIOXKEHUIO B yNbTpacMoneToBoi ndyopecLeHTHOR 061acTu cnekTpa, peructpupyemoro Yo 4 n e/,
nyTeMm CpaBHEHMS C XpOMaTOrpaMMOii YNCTOro M30LMaHaTHOrO NPOAYKTa, NpY ero Hannynm, KonmyecTBeHHoe
onpegeneHne coefuHeHni, AN KOTOPbIX MMeTCA 06pasLbl cpaBHEHNA (06bIY4HO MOHOMEPbI), BbINOMHAOT
cpaBHeHWeM BbICOTbI h/lyOpPeCcLLeHTHOrO Nrka Npo6bl C BbICOTON (P/TyOPECLLEeHTHOIO Nka COOTBETCTBYIOLLNX
pacTBOPOB CTaHAAPTHbLIX 06pa3L0B, NOYYEHHbIX NpY perrucTpauun xpomaTtorpamm ¢ nomousio ®/14. Nsouna-
HaTbl. 419 KOTOPbIX HE UMeeTcs pehepeHTHbIX COefUHEHNI, KONTMYECTBEHHO ONPeAeNnatoT MyTeM CpaBHeHUA
naowaan, NonyyeHHoli ¢ nomouwbio YO ana npobbl, ¢ naowanbio nuka, MNonyyeHHolh Ha YO ans
COOTBETCTBYOLLEr0 peddepeHTHOro MoHomepa (T. €. MOHOMepa, M3 KOTOpOro Mony4valT M3ouuaHaTHbI
NPOAYKT).

CTpyKTypa HeKoTOopbIX Hanbosiee pacnpocTpaHeHHbIX MOHOMEPHbIX AUU3oLMaHaTOB MpusefeHa Ha
pucyHke 1.

HjC-N=C=0 mN=C=0 N-OO
1 2 3

1— bleTunuaoynaHat 2 — 6yTunusouyunanat, 3 — pennnmacuymaHar. 4 — 4,4'MDI; 5 — 2,6*T01; B — HDI; 7 — 2.4-TDl,
B - IPDI; 9 - HMDI

PucyHok 1 — CTpyKTypa HeKkoTopbliX Hanbonee pacnpocTpaHeHHbIX ©3oLumaHaTos

4 PeakTuBbl 1 MaTepuasnbl

MPEAYMPEXAEHWE — Mpu npuroToBNeHNN peareHToB co6/104at0T COOTBETCTBYOLWME TpeboBaHNsS
6e3onacHocTu. PaboTaloT c peareHTamMm B BbITSXKHOM LUKady BO n3bexaHne KoHTakTa c pacTBoOpuTensiMu, n3o-
LmaHaTamu unu ApyruMmn neTyunmm peareHTamun. Bce maHunynaumm ¢ peareHtamm v pactBopuTensamMm ocyle-
CTBNAOT B HATPU/IOBbIX NepyaTkax.
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Mpw npoBegeHnn aHannsa, ecnm He yCTaHOB/IEHO UHOE, cnefyeT NCM0b30BaTh TO/IbKO xpomaTorpacbVl-
YEeCKN YNCTbIe peareHTbl U xpomaTorpacqueCKM YMCTYIO BOAY.

4.1 MAP-poaroHT

MpurotoBneHne MAP-peareHTa OCHOBaHO Ha peakuuu 9-(xnopMeTun)aHTpaleHa ¢ nunepasuHom (CMm.
PUCYHOK 2).

1— 9-(xnopmcTun)aHTpaueH: 2 — nunepasuH; 3 — MAP
PucyHok 2 — Cxema nonyyenus MAP

Mpu NnpoBeeHUn crneayoLmnx npoueayp UCnosb3yT XpoMmaTtorpauryeckn YnCTble pacTBOPUTENN.

PactBopsitoT 10.8 MMosib (2.47 1)9-(x/10pMeTun)aHTpaleHa (C MaccoBoli A0/1e OCHOBHOIO BeLLecTBa He
MeHee 98 %) B 25 Mn meTuneHxnopuga. lMepeHocsaTt nosyyYeHHblli pacTBOp B A€NUTENbHYO BOPOHKY.

PactBopsitoT 54,4 mmonb (4.69 r) nunepasvHa (C MaccoBoil Aoneil ocCHOBHOro Bellectsa 99 %) u
21.8 mMmonb (3.04 M) TpUaTUNaMmnHa (C MaccoBoii foneil ocHoBHOro BewecTBa 99.5 %) B 37 M/1 METUEHX/TO-
puaa. MNepeHocAT NoNyYeHHbIVi pacTBOp B KPYI/I040HHYIO ABYrop/yto K016y BMECTUMOCTbI0 250 M1 ¢ MarHuT-
HOI MeLIankoi.

Mpu nepemeluvBaHnn f06aBAAIOT K 3TOMY pacTBopy pacTsop 9-(x/Iop-MeTua)aHTpaLeHa no Kanisam B
TeyeHne 30 MUH. MpoMbIBaIOT AeNNTENbHYI0 BOPOHKY METU/IeHX10pnaoM 06bemom 10 mn. OCTaBNsAloT peak-
LLMOHHYOCMECH NPV NOCTOSAHHOM NepeMeLlnBaHuK, NoKpaHeli Mepe, Ha iBa Yaca A1 NpoTekaHnsa peakLun.

MpoMbIBaOT peakLoHHY0 CMeCb B AeNnTeNbHOV BOPOHKe Tpu pasa 130 M BOAbl, 3HEPTMYHO BCTPAXU-
Bas ee B TeyeHne 1 MuH. OTAensoT amybeuio, 06pa3oBaBLUyOCS NOC/1e NePBOro NPOMbIBaHWSA, COAepXallyto
B OCHOBHOM npumecu, a He MAP. Y 4ansT NPOMbIBHbIE BOAbI.

MepeHocAT NpoMmbIThI pacTBop MAP B npefBapuTenibHO B3BELUEHHYID KPYrio4OHHYK Konby. AatoT
MeTWUeHX10puay UcnapuTbCsa Nog feicTBueM HenpepbIBHOrO NOTOKa a3oTa. B3selumsatoT K016y C OCTATKOM
ANS NpubANM3NTENbHOTO BbIYUCEHUS BbiXxoAa NPoaykTa. MonyyeHHbIi HeounLeHHbI MAP MoXHO 6e3onacHo
XpaHuTb B MOPO3W/IbHON kamepe 40 NPpoBeAeHNA fabHelLLIen O4NCTKN.

MAP ouunLialoT C NPUMEHEHNEM KOJIOHOYHOM Xpomartorpadun n nocnegyoweii cybnumaumvein. B ctek-
NSIHHYI0 XpomaTtorpaduyeckyto KOsIOHKY BHYTPEHHUM AuaMeTpoM NpubansntenbHo 50 MM NepeHocsT cycneH-
310 cUAvKarena B Toyosne Tak, YTobbl TOMLWMHA CNO0A CUUKarens B KO/IOHKe cocTaBuia npubnnsntenbHo
80 MM. MpoMbIBatOT CTEHKM KOJTOHKU TOTYO/I0M M AAl0T eMy AaXe AO0CTUYb NOBEPXHOCTU CUNUKarens.

PacTtBopsitoT HeouwLeHHbIi MAP B 80 Mn Tonyona. O6pabaTtbiBaloT NOMYHEHHYH CMECH Y/IbTPA3BYKOM B
TeyeHne 5 MUH U PUNbTPYIOT Yepes unbTpoBanbHyo bymary. CoxpaHaoT unstpart. PacTBopsitoT ocafok Ha
unbTpe B 20 mMAa Tonyona, obpabatbiBalOT B TeYeHne 5 MUH y/bTPa3sBYKOM U CHOBa (PUIbTPYIOT yepes
hunbTpoBasbHY0 Bymary. Y TUAM3npyoT punsTp ¢ ocagkoM. O6beMHAT PUIbTPaThbl 1 OCTOPOXHO NePEHO-
CAT VX B XpomaTorpadyeckyto KOsIOHKY MOBepX Cnos cunvkarens. MponyckatT yepes KOSTOHKY AONOHUTE Tb-
Hbli 06BEM Tosyona. Y ganswT ToNyonoBblli 3tar.

HauvnatoT santonposaHne atunaveratom. CobupaloT nopuun anwarta o6bLemom 20 ma B 04HOpPa3oBble
BUasibl C KpbiWKaMu, oyTepoBaHHbIMK nonutetpadropatnaeHom (MTHI). KoHTponupyoT nopummn anawarta
nyTeM HaHeceHus Npo6bl KaXA0M U3 HUX 06beMOM 1 MK/ Ha MIACTMHKY (CM. HVUXEe) TOHKOC/T0MHOW XpomaTorpa-
unn (TCX) nHabnoaaoT 3a MHTEHCMBHOCTLIO NMATHA B YyNbTpado/IeTOBOM CBETE MoC/e ncnapeHnsa pacTso-
putens. Ota npouegypa obecneunsaeT obHapyxeHue B anoeHTe MAP unmn gpyrux coeguHenuii. Mpoeogat
3/1l0MpOBaHNe 3TUNALEeTATOM [0 NCHE3HOBEHUS XENTON OKpacku, A5 Yero Heo6xoAnmMo okono 400 mn aTun-
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auetara. Ha atoli ctagun Becb MAP go/keH ocTaTbCsl B KOJIOHKe. [loc/ie CUe3HOBEHWS XeNTon OKpackm
HauyMHaloT 3/110MpoOBaHME METAHO/IOM, KOTOPOro B 3TOM criyyae Tpebyetcsa oT 1.0 40 1,5n.

OnovpoBaHne MAP MoxeT 6bITb OCyLLeCcTBNEHO cpasy xe nocse TCX. Ty nopuuto chpakymu, ans KoTo-
pOii NONy4YeHO 3HAUYMMOe NATHO Ha NnacTuHKe ana TCX. aHanu3npyoT metogom TCX ans onpegenexuns gpak-
uuii, cogepxalunx MAP.

AHann3 metogom TCX NpoBOAAT cnefytolmm o6pa3om. Icnonb3yoT CepuinHo BbiNyCKaeMble NIacTUHKN
Ansa TCX. nokpbITble cunukarenem ¢ payopecLueHTHbIM UHANKaTopoM. MaactuHku pasmepom (100 * 30) mm
oTBeYalT TpeboBaHNAM NpoBefeHVs aHannsa. HaHoCAT anMKBOTbl 06bEMOM 1 MK/T HECKONIbKMX DPaKLmMil Ha
6/1M3KOM paccTOsHUM APYT OT Apyra, 0TCTYNUB NPUGAN3UTENbHO 15 MM OT HUXKHEW YacTW NAacTUHKKU, U NOTpy-
XKaloT NAACTUHKY HMXHMM KOHLLOM B HEGONbLLIOW cocyf, cogepalunii cnoi metaHona TonwmHoin 10mn. 3akpbl-
BalOT COCYA N fal0T MeTaHOoy NOAHATLCSA MO NIACTUHKE A0 rpaHuLibl, HaxoALWeRca Ha paccToAHUN 5 MM OT ee
BEpPXHeii yacTu. BbIHUMAOT NNacTUHKY U3 MeTaHo/1a U OXMUAAKoT, Moka MeTaHo/, MPonuTaBLUIni NNACTUHKY, He
ucnapurtcsa. B npucytctBun MAP npu ocBeLLeHny KOPOTKOBOIHOBLIM Y ®-n3nyyeHnem HabnwgaeTcs TEMHOe
MATHO, KOTOPOE SPKO CBETUTCA MPU ero ocBeleHN A/IMHHOBOIHOBbIM Y ®-n3nyyennem. VigeHtudununpytot
nAaTHO oT MAP cpaBHeHneM koadhduumeHTa yaepxaHua R, oT a/IMKBOTHbIX NATEH ¢ R, cTaHAapTHOro obpasua
MAP.

Mo pe3ynbTatam aHanm3a MetogomM TCX 06beauHAIT nopumu, cogepxatiue yncTolii MAP. B3BelumBa-
0T KPYr/I040HHYIO0 KOMBY, NCNOMb3yeMylo B POTOPHOM ucnaputene. MNepeHocaT o6befuHeHHble hpakyn B
KONBY, HO TakMM 06pa3oM, YTO6bl X 06BLEM He NpeBbIWasn NosoBKHbLI 06bemMa Kosibbl B Nt060I 3agaHHbIl
MOMEHT BpeMeHun. HarpesatoT 6aHIo ucnaputensa go remnepatypsbl (35—40) °C. lNMocne ncnapeHuns n yganeHns
cnepfoB pacTBOPUTENS U3 BCEX 06 befUHEHHbIX hpakumit MAP nog rny60okum BakyyMOM B3BeLLMBAOT KOJ16Y CO
BCEM ee COAePXNMbIM A1 BblYXCNEHUA BbiXoaa.

3aTtem ouuwatoT nopowok MAP nytem ero cybnnmauum. PactsopstoT MAP B He60/bLLIOM 06beme MeTu-
nenxnopuga (< 20 M) M NepeHocaT pacTBop B cy6Mmartop. aloT MeTUNeHX10pruay ucnapuTbcs nog cnabbim
NMOTOKOM a30Ta, c/efid 3a TeM. UTOObl YPOBEHbL pacTsopa B Ko16e 6bi1 HAXE HA NasIb4NKOBOro XO/104UbHUKA.
Mocne TOro, Kak MeTUNEHX/I0PU UCNapuTCs, TePMETUYHO 3aKyrnopusaloT KOOy M NOHWXAT AasneHue
C NOMOLLbI0 BaKyyMHOro Hacoca fio 6,67 mMal>unm meHblue. MyckaloT cnabblii NOTOK X0N04HON BOAbl Yepes
nanbynKOBbIA XONOAWNBHUK, @ KONBY C Cy6NMMMpPyeMbIM BELLEeCTBOM NOMeLLatoT B napatnHOBYIO BaHHY C TeM-
nepaTtypoli, nogaepxmeaemMoli B uHTepsasie ot 125 °C go 130 °C. Cy6numaunsi 3aHMMaeT HeCKOJIbKO YacoB 1
MOXeT NnoTpe6oBaTbCA ee NPOAOC/IKEHNE B TeveHne Houn. Cyb6arMaLmio MOXHO CYATaTb 3aBEPLLUEHHON B TOM
CnyyaB, eCnM He NPOUCXOAUT AasnbHeliwero pocta Kpuctannos MAP Ha nasb4yvMKOBOM XONOAUSIbHUKE, 1
Hebo/bLLIOE KOIMYECTBO BelllecTBa Ha iHe cybiMMaTopa ocTaeTcsl NOCTOSAHHbIM. 10 OKOHYaHuM cyb6nnumamm
cUMLLaT KPpUCTan/ibl C Nasb4yMKOBOrO XONI0OAUSIbHMKA C MOMOLbIO WwnaTens. O6bIYHO BbIXOA cocTaBnseT
2,236 1 (74 % TeopeTnyeckoro). Temnepartypa nnasneHus MAP coctasnseT ot 146 °C go 147 °C. Maccosas
[onsa ocHoBHOro BellecTBa B MAP. onpegensiemast MetogoM B3XXX. 06bl4HO cocTaBnseT 99 %.

4.2 PacTBOpbl peareHTOB
4.2.1 PacTBOp 419 UMMNUHXepa

B kayecTBe pacTBopuTens 418 UMNUHXepa NCcnonb3yoT 6yTunbeH3oaT ¢ MaccoBoli 40/1ell OCHOBHOrO
BellecTBa He MeHee 99 %. 1na 6onee rnybokoii ouncTkm 6yTnnbeH3oarta ero nponyckarT Yepes c/ioin xpoma-
Torpadhmyeckm uucToro cunukarens. Pacteopsitor MAP B 6yTunbeHsoare A/151 NoNy4YeHns pacTBopa C KOHLEH-
Tpauvein 1wl0 4 monb/n (MaccoBas KOHUeHTpauns 27,6 mr/n). XpaHAaT pacTBOp B MOpPO3W/bHOW kamepe A0
1Cnosib30BaHus.

4.2.2 PacTBOp A4N15 NponuTkn domnbTpa

PacTBopsitoT MAP B aueToHUTpWe 415 NOSTyYeHNa pacTBopa C MaccoBOl KOHLeHTpaumen 2 mr/mn. Xpa-
HAT pacTBOP 0 UCNO/b30BaHNA B MOPO3U/bHOW kamepe.

4.2.3 PacTBOp 40149 NpOoNuUTKK hunbTpa

PacTBopsitoT MAP B auL,eToHUTPW/IE A1 NONyYeHUsi pacTBopa KoHUeHTpaumeid 110 4 mons/n (27,6 mr/n).
XpaHAT A0 UCNO/Ib30BaHUSA B MOPO3W/IbHON kKamepe.

4.2.4 CTabunbHOCTb PacTBOPOB peareHToB

MpeanoyTUTENBbHO FOTOBUTL PACTBOP A1 HAHECEHMA Ha (OUbTP HEeNOCPeACTBEHHO Nepej ero Ncnosb-
30BaHMEM, XOTS1 3TOT PACTBOP MOXHO XpaHWUTb B MOPO3U/IbHOM KaMepe B TeYeHue ABYX HefileNb. PacTBopbl Ans

VMMUHXepa 1 3KCTPaKLMm onnbTPOB COXPaHSOT CTabuIbHOCTb, No KpaliHeli Mepe, B TeueHne MecsLa npu xpa-
HEHWM B XONOANbHUKE.

1> 1kMa a 7,5 Topp.
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4.3 CTaHpapTHble rpagypoBOYHbIe PacTBOPbI

BbIXo4HOV curHan Y®-aetekTopa MeeT NpakTMUeckn OANHAKOBLI BUAg AN BceX MAP-NPoU3BOAHbIX
u3ouuaHaToB. 3TO NO3BOSAET UCNOb30BaTh MAP-NPOM3BOAHbI MOHOMED M30LUMaHATHOTO NPOAYKTa, npes-
CTaBNAOLLEro MHTEPEC, B KauecTBe cTaHAapTHOro o6pasua AN1s KoMyecTBeHHOro onpeaeneHns MAP-npous-
BO/JHbIX HEU3BECTHbIX O/IMTOMEPHbIX M30LMAHATOB MO NMKaM Ha XpomaTorpamme. FpagyvpoBOYUHbIii rpadguk,
Kak 3aBUCMMOCTb BbIXOZHOr0 curHana Y®[ oT uncna uam coiepxaHusi nsoumaHaTHbIX Tpynn, 3aTeM MOXeT
6bITb UCMO/Ib30BAH A/151 KOJIMYECTBEHHOTO ONpeAeNeHNs 0IMTOMEPHBIX 30LMaHATOB, A/1S1 KOTOPbLIX OTCYTCTBY-
10T CTaHAapTHble 06pasLbl. Mo 3To NpUYMHE NpoLLe NCMNO0/b30BaTh CTaHAAPTHbIE IPafyMpPOBOYHbIE PacTBO-
pbl. KOTOPbIE KONMYECTBEHHO OLeHeHbl yepes cogepxaHme NCO-rpynn, a He Uepes3 MaccoBYIO KOHLEHTpaLmio
M30UMaHaTHOIO COeANHEHUS.

DKBUBANEHTOM SIBMIAETCS KONIMYECTBO BellecTBa N3oLaHaTHOro CoeAvHeH)s, CoaepXalliero Mosb U3o-
LMaHaTHOM rpynnbl, UM KOMMYecTBO BelecTBa MAP-NPOM3BOAHOIO M30UMAHATHOIO COEAMHEHUS, cofepxa-
Wero oAMH MOMb TPynn cBA3aHHbIX MAP. OkBMBa/ieHTHas Macca W30UMaHaTHOrO0 COEAUHEHUS — 3TO
OTHOCUTENbHas MOIeKysipHas Macca, AefleHHast Ha YMC/0 N30LMaHaTHbIX FPYNM B 04HO Moniekyne, n. SKBu-
BasieHTHasi Macca MAP-NpoM3BOAMOro n3oumaHaTa — 3T0 ero 0THOCUTE IbHAsi MoKy isipHas Macca, AefleH-
Hasi Ha uncno MAP-rpynn B Monekyse. Y4cno usoumaHaTHbIX rpynn, He3aBUCUMO OT MecTa UX NPUCcoeanHeHNs,
MOXeT 6bITb ONPeAesIeHO B MOJISAX HA MTP. BTabnuue 1 nprBeaeHsbl 3HaYeHNs OTHOCMTENIbHOWM MOIeKYNSIPHO
Macchl U 3KBUBAJSIEHTHOM Macchl 4151 Hau6oee pacnpoCTpaHeHHbIX U30LMaHATOB U UX MAP-NPOU3BOAHbIX.

4.3.1 lpurotoBieHne NPon3BoAHbLIX MOHOMEPOB

To4yHO B3BelWMBAKT NPU6N3UTENbHO 0.5 MMOb (1 MUANN3KBUBANEHT) AuM3oumaHaTa unm 1 Mmosb
(1 MunnnakBMBaneHT) MOHOM30LUMaHaTa U 3anucbiBal0T NOIYYEHHOE 3HAYEHMEe C TOYHOCTbIO A0 YeTBepToi
3Havaueli umdgpbl. HaBecky pacTteopsitoT B 10 M Tonyona. B3gewmsaoT npuonusntensHo 1.2 mmonb MAP
(4TO6bI NONYUMTL €ro M36LITOK N0 MaccoBoii fone B pacTsope 20 %) 1 3anncbiBalOT NOSTyYEHHOE 3HAYEHME C
TOYHOCTbIO A0 YeTBepTOl 3Havalell undpsl. HaBecky pactsopsioT B 20 mn Tonyona. Npv nepemMeluvMBaHmm
pactBopa MAP f06aBNA0T pacTBOp U3oLumnaHata no kannsm B TedeHne 10— 15 muH. MNpogonxatoT nepemMeLumn-
BaHMe B TeyeHue, No kpaiHein mepe. 1yaca. [110THO 3aKpbiBalOT KONOY C paCTBOPOM U OCTAB/IAIOT HAa HOYb
B MOPO3W/IbHOI Kamepe 4151 MaKCMMasibHOro BbiNafeHnsi ocagka MCKomMoro npogaykta. CobupatoT BblgenmBLLy-
tocs (pasy HeCKos1bKO pas Cc UCnosib30BaHNEM BOPOHKM BroxHepa. MNpoMbIBatoT 3Ty a3y HeCKO/IbKO pa3 Oxnax-
[OEeHHbIM TOIYOsIOM AN1A yAasnieHusa octaTkoB MAP. 3aTeM CMeCb NPOMbIBAIOT HECKOJIbKO pa3 OX/TaXAeHHbIM
rekcaHoM A/19 BbITECHEHUA ToNnyona. NepeHocAT TBepAbli NPOAYKT B NpefBapuUTENbHO B3BELLEHHYH 04HOpa-
30BYI0 Bmany BmecTumocTbio 20 1. Co3gatoT B Buane ryboknili BakyyM 1 MoAaepXuBaloT ero Ao nosyyeHus
NOCTOSIHHOI Macchl Basbl. a 3aTEM repMETUYHO 3aKPbIBAKT KPbILLKOW, oyTepoBaHHON MT®3. Bbixoa (Mo mac-
ce) obbl4HO cocTaBnseT > 95 %, a cogepxaHue OCHOBHOMO BellecTBa AOCTATOYHO AN NPUrOTOBNEHUS
CTaHAapTHbIX rPafyupoBOYHbIX PacTBOPOB. OMbIT NokKasblBaeT, YTO MPU XPaHEHWW 3TUX MPOU3BOLHBLIX B
MOPO3W/bHOM KaMmepe B TEMHOM MECTE OHU COXPaHSAT CTabUNIbHOCTb B TEYEHUE HECKO/TbKUX J1ET.

4.3.2 lMpurotoBrieHne cTaHA4apTHbIX PacCTBOPOB MOHOMEPHbLIX MPOU3BOAHLIX AnA B3XX aHa-
nvsa

B3selwwwBawT MAP-npoun3BogHoe: npnbam3utensHo 5.0 10 5monb (415 MoHou3oumaHarta) unm 2.5-10"5
MO/b (4158 AUn3oumnaHaTa) ¥ NepeHoCcAT B MapKMpOBaHHYH MePHYI0 K06y kinacca A BMECTMMOCTbIO 10 M (CM.
[1]). HaBecky MAP-npon3BOAHOIO PacTBOPSAT B HECKONbKUX MUAAUAUTPax aumeTundopmavmuga (AMPA) n
[OBOAAT UM PacTBop A0 MeTKU. MNpu xenaHun smecto JM®A MOXHO UCNONL30BATL METUNEHXIOPUA, A4/18 pac-
TBOpEHNs MAP-Npon3BOAHbIX, XOPOLLO PACTBOPUMbIX B MeTUNEHXNopuAe (anudaTnyecknx 4um3oLmnaHaTos n
2.4-TDI). WUcxopHble cTaHAapTHble W pa3baBfieHHble PacTBOPbl UMEKT KOHUEHTpauutio npubnnsnTesbHO
5.0 -10"3monb/n (gNs MoHousoumnaHaTa) uam 2.5 10"3mons/n (Ana gunsoumnaHata), COOTBETCTBEHHO. XpaHAT
MCXOfHble CTaHAapPTHbIE PACTBOPbI B MOPO3UIbHON kamepe. Paboune cTaHdapTHbIe pacTBOPbI MPUrOTOBAAIOT
nyTem pactsopeHvsi MAP-NPOn3BOAHbIX BaLeTOHUTPUIE A1 NONYyYeHU MakCUMasibHON KOHLeHTpaLmmn cCTaH-
fapta npnbénusntenbHoro. 10*4mons/n (4N MoHousoumaHata)unm 1.0-10 4 mons/n (ANns gumsoumaHata),
COOTBETCTBEHHO. [lNA MONyyeHWs pacTBOPOB APYrOi KOHUEHTPauuu MCXOAHble pacTBOpbl MOryT ObiTb
nocne-foBaTesibHO pastaB/ieHbl 06bIYHO 40 HAVMEHbLUEN KOHLEHTpaLun, koTopas coctaBnseT npuénunsmu-
TenbHo 1+10*7 monb/n (N MoHomsoumaHata) unu 0.5 ml0"7 monb/n (oNa AunsoumnaHaTa), COOTBETCTBEHHO.
3T cTaHfapTHble 1 pasbassfieHHble PacTBOPbl COXPAHAT CTabUNbHOCTL B TeueHune Tpex MecsaueB npu
XpaHeHnn B XON04U/bHUKE.
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Ta6nuya 1— OTHOCUTENbHbIE MOJIEKY/ISIPHbIE MAacChl W 3KBUBANEHTHbIE Macchl HEKOTOPbIX Hanbonee pacnpocTpa-
HEeHHbIX n3ounaHaTos n nx MAP-Npon3BoOAHbIX

OTHoCUTE NbHAasA
OTHOCUTENbHAA MOJIeKyisipHas SkBUBANEHTHAA
KpaTkoe OKBMUBaANEHTHAsA macca
HavmeHoBaHve coefuHeHns MonekynsapHas macca
0603HaveHne macca MAP-npousooga-
macca MAP-npoussog-
HOro
MOTO
1-(9-aHTpaueHnnMeTnN)
MAP 276.38 276.38 - -
nunepasunH
MeTtununsoumnaHar - 57.05 57.05 333.43 333.43
BytununsouynaHar — 99.13 99.13 375,51 375.51
deHnnusoumnaHat — 119.12 119.12 395.50 395.50
1.6-rekcameTuneH-gumnsoyna-
HDI 168.20 84.10 720.96 360.48
HaT 1,6-gun3soumnaHatorekcaH
TonyonaunsounaHat (Kak 2.4-.
TDI 174.16 87.08 726.92 363.46

Tak u 2,6-gumsoumnaHatoTonyon)

N3otopoHgnnszoymaHat 1-nso-
LumaHaTo-3-usoymaHatome- IPDI 222.29 111.14 775.05 387.52
TUNn-3.5.5-TpuMeTnALUKNOrekcaH

4.4'-pubeHnnveTtangumnsoyna-
HaT Aun-(4-n3oumnanatoeHun)me- 4.4-MDI 250.26 125.13 803.02 401.51
TaH

TMAPMPOBaHHbLIA  (TMAPOTEHN-

31pOBaHHbIN) MDI MeTUNeH-
6uc(umnkno-rekcun-4-n3oumaHar) HMDI 262.35 131.18 815.11 407.56
4.4-gunnknorekCMameTaHaMn3o-
umnaHat
M3ounaHaTHas rpynna NCO 42 42 - -

4.3.3 TpurotoBrieHne cTaHAaPTHLIX PACTBOPOB MOHOMEPHbLIX NPOU3BOAHbLIX A4NA TBepAodas-
HOM 3KCTpaKLum

Meproanyeckn oLeHnBatoT cTeneHb n3sneyeHns MAP-Npon3BOAHbIX MOHOMEPOB U3 KapTpuaxen ans
TBEepaodasHoi akcTpakuyun (TH3).

McxopaHble cTaHgapTHbIe pacTBopbl BAM®A He b3 UCNONbL30BaTh 47151 NPUTOTOB/IEHUA CTAHAAPTOB AN1S
T®3. Tak Kak npucytcTene JM®PA gaxe npn HA3KOM €ro CofepXXaHnum MOXeT NPUBECTU K NpexgeBpeMeHHoMY
snouposaHnio MAP-npon3sofHbix. CTaHAapTHble 06pasLbl 418 NPOXOXAEeHNA Yepes KapTpuax Teepgodas-
HOW 9KCTPaKLMM AOMKHbI ObITb NOMYYEHbl U3 UCXOAHbIX PACTBOPOB B MeTuneHxnopuge. MAP-npon3BogHble
anudaTmyecknx gumsounaHaTos u 2.4-TDI foCTAaTOUYHO XOPOLLO pacTBOPMMbI B MeTuienxnopuge. MAP-npo-
n3BofHble 2.6-TDI n MDI o6nagatoT MeHbLUeli pacTBopuMocTbio. Bce MAP-nponsBogHble. kpome MDI. gocTa-
TOYHO XOPOLLO PACTBOPUMbI B METUNEHX10PUAE. YTOObLI MPUTOTOBUTL MCXOAHbIE PacTBOPbI C KOHLEeHTpaumei
M O -3 monb/n (gna moHousoumaHata) unm 0.5-10"3monb/n (ANa gunsoumnaHaTta), COOTBETCTBEHHO. 158 MDI
MOXET ObITb NPUTOTOB/IEH NCXOAHBIN CTaHAAPTHbIN pacTBOp C KOHLeHTpauvein 2 10~4 monb/n. 3TN NCXOAHbIe
CTaHfapTHble PacTBOpbl MOryT 6biTb B fasbHeliweM pasbasneHbl 6yTUI6eH30aTOM C Le/blo NosyYyeHus
pacTBOpOB AN1A UMMUHXepA.

4.3.4 TlpuroTtoBsieHne pacTBOPOB NPON3BOAHbLIX TEXHUYECKUX n3oLMnaHaToB

Bbln0 nokasaHo, 4To gaHHas MeToAunka NoAXoAuUT AN NpoAykToB Ha ocHose HDI u IPDI n moxeT 6bITb
npuMeHeHa A9 APYruX NpoAyKTOB.

B3sewwBatoT npnb6am3nTenspHo 0.5 rebinyyero nsoumnaHaTHoro NpoAykTa 1 nepeHocsT ero B Buasy BMec-
TUMOCTbIO 7 M. 3aTeM f06aBnAT4.51 (3.4 M) MeTuneHxopuaa n nepeMeLlnsaloT pacTBop 40 TeX Nop. noka
OH He CTaHeT 0AHOPOHbIM. OnpeaensaoT N0THOCTb 3TOF0 MCXOAHOI0 pacTBopa, HO 3TO HeobaA3aTeNbHO, ecun
nocneaytoLme aHann3bl HOCAT KAYEeCTBEHHbIV XapakTep. Pa36asnsioT UCXO4HbIV pacTBOP METUNEHXI0PUAO0M
B 100 pas. MepemelunBaloT ero 40 Nosy4eHnss 0AHOPOLHOr0 pacTBopa, 3aTeM cpasy xe f06aBnsaT 25 MK 3To-
ro pacteopak 975 mki1 pactBopa MAP B aueToHUTpuie c KoHueHTpauneii 5-10 4monb/n. BaxHo npoBecTun BTO-
poe pasbasneHve MAP-nNpov3BOAHOr0 pacTBOPOM HaCTO/ILKO 6bICTPO, HACKO/IbKO BO3MOXHO, MOCKOJIbKY
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pa3baBfieHHble pacTBOPbI M30LMaHATOB HO CTabu/bHbl. OCTaBAAT NONYYEHHbI PACTBOP Ha HOYb B TEMHOM
MecTe AN npoTekaHusi peakuun. Ha cnenyowuii AeHb NPUANBAIOT K pacTBOPY 5 MK YKCYCHOTO aHrugpuga un
OCTaBNAT ero ANA NpoTekaHna peakuun, No KpanHein mepe, Ha iBa Yaca Nnpu KOMHaTHO TemnepaTtype um Ha
HOYb B XO/I0AWNIbHUKE Nepes aHain3om metoaom BaXKX.

4.4 NopgBwmkHas hasa B BbICOKOI(PEKTMBHON XNAKOCTHOW Xpomartorpadmm

Mpu anann3e meTofoM BAOXKX npyMeHSAIOT rpagneHTHbIV peXnm 311oMpoBaHus ¢ uameHeHnem pH. Cna-
6ble 1 CU/bHble NOABXHBIE (ha3bl UMEIT OANHaKOBbIE COOTHOLLEHUSA Bofa /opraHmnyeckas asa. OHnoTnmya-
I0TCA TONIbKO 3HaveHvem pH BOAHON hasbl. VIHTEHCMBHOCTL hiyopecueHunn MAP-NpoM3BOAHBIX CUIbHO
3aBUCKT OT pH NoaBMXKHOI thasbl. M03TOMY B MOABMKHYIO da3y Noc/e BbixoAa ee N3 aHaMTUYecKoi KONOHKN 1
nepeg nonagaHvem B 6/10k4eTEKTOPOB f06aBNSAIOT KNC/bIN pacTBOp A1 0becneyeHns HesaBMcMmMocTu paiyo-
pecueHTHOro curHana ot pH noaBwxHO dhasbl.

4.4.1 BydepHble pacTBOpPbI 418 NOABMKHON (hasbl

K'3840 mn BoAbl f,06aBNA0T 46.1 1 dochopHOIA KMCNOTbI C MACCOBOl f0Nei 0CHOBHOTO BelecTsa 86 %
(npu6nu3nTensHo 27 mn. 0.4 monb) 1 15.1 M MypaBbUHOW KMCNOTbI C MAcCOBOl [10/1eii OCHOBHOTO BellecTBa
96 % (0.4 monb). HauyanbHoe 3HavyeHue pH A0MKHO 6bITb NPUG6AN3NTENBLHO paBHo 1.6. [106aBASAOT K 3TOMY
pacTBOpy TpPM3aTUIamMuH (C MaccoBoii foneli ocHoBHOTO BellecTBa 99.5 %) anvksotTamu o6bemom 10 M. nepe-
MeLuvBas nocne fobaBneHnsa Kaxgol 3 HUX Ao Tex nop. noka He 6yaeT fobasneH BeCcb 06beM (117 mn) Tpu-
3TunamuHa. 3HaveHve pH pactBopa f0/kHO 6biTb paBHo 6,0. Mpy Heob6xogmMMocTu fosoaAT pH pacTesopa 4o
6.0. no6aBnAA 4ONONHWUTENbHOE KO/IMYeCTBO TpUaTuNammHa. lenat aToT pacTBop Ha ABe nopuum, 06beMom
no2 n. KoAHOW 13 nofyyeHHbIX nopuuii pacteopa fo6asnsAoT 33,5 M1 KOHLEHTPUMPOBAHHO CONMAHON KNCNOTI.
TwatenbHo nepemelwnBaloT. KoHeyHoe 3HayeHne pH pacTBopa A0/MKHO cocTaBnATb 1.6. Ko BTOpoii yactu
pacteopafob6asnaoT 33.5 ma Bogpl. [0 310 MeToAMKe nonyyatoT 6ydepHble pacTBOpbl KOHLeHTpaumei goc-
chopHOW 1 MypaBbnHOI kncioT 0.1 Mosb/n. co 3HaveHnsaMu pH. npubansnTenbHo paBHbiMK 1,6 1 6,0. cooTBeT-
CTBEHHO. OnbIT NokasbiBaeT, 4YTO OydepHble pPacTBOpPbl CTabwWbHbl B TEYEHME LIeCTW MeCALeB Npu ux
XpaHeHUV B XON04UbHUKE.

4.4.2 TlepBuYHbIe NOABWXHbIE (ha3bl

Cnabyto noasuxHyto hasy (A) nonyyalT CMeLIMBaHMEM aLeToHMTpuaa ¢ 6ydepHsiM pacTBopom ¢ pH
6.0 coTHoweHnem no ob6beMy 65/35. CunbHy NOABWXHYIO hasy (B) nonyyalT cMellnBaHNeM aleToHuTpuna
¢ 6ydpepHbIM pacTBopoM c pH 1.6. coTHOLWEeHEM N0 06beMmy 65 /35. MNMoaBmxHbIe hasbl YUNLTPYHOT Yepes Hell-
NIOHOBbIE PUNBbTPbI C HOMUHA/IBHOM TOHKOCTbIO thunbTpayumn 0.45 mkm. Mepen NCnob30BaHNEM MNOABUXHYIO
dhasy ferasmpyoT M60 C NOMOLLbI0 BaKyyMHOr0 AerasnpoBaHus, 1M60 ¢ NOMOLLblo renneBoro 6ap6oTmposa-
HMA. Kak nokasbiBaeT OnbIT, OCHOBHAA NepBUYHas NoABMxHas hasa ctabusibHa B TeUeHve WecTn Mecsaues npu
obecneyeHuy NnpefoTBpaLLEHNSA UCNapeHns.

4.4.3 Tlocneko/noHOYHas KMcnasa noasmkHas hasa

Pas6aBnsoT Bogoit 35 Mn pactBopa (pOCOpPHOI KUC/IOTbI C MacCoBOl fosieli OCHOBHOIO BelyecTBa
85 %4151 N0/Tly4eHnsa KoHeYHoro pactsopa 06bemom 350 M. CmelunBatoT 3TOT pacTBop ¢ 650 M aLeToHUTpU-
na. PunbTPyOT 3TOT PacTBOp Yepes HenIoHOBbIN UILTP C HOMUHAIbHOM TOHKOCTbIO unbTpaymn 0.45 MKM.
[JerasupytoT nogsunxHyto hasy nepes ncnosb3osaHnem 1160 ¢ NOMOLL IO BAKYYMUPOBaHUS (BakyyMHOro fera-
3UpoBaHnsa). 60 C NOMOLLbIO renineBoro 6ap6oTnposaHmnsa. OnbIT NoKa3bliBaeT, YTO KMCNaa NoABMXHaA dasa
COXpaHsieT cTabuIbHOCTb B TEYEHUNE LIECTUN MeCSLEB, eCNUN He ByeT NPOUCXOAUTb UCNapeHus.

5 Annapatypa

5.1 YcTtpoiicTBo oT60pa Npob

Bbi6op ycTpolicTBa oT6opa Nnpo6 3aBMCUT OT XMMUYECKMX U (hr3nYecKMX CBOWCTB n3ounaHarta, cogepxa-
werocsa B Bo3gyxe [13]. Ecnu o hn3nyeckoin n xuMmyeckoi npupoae n3oumaHaToB, HaXOAAWNXCS B BO3AyXe,
N3BECTHO Marsio, TO B3TOM C/lyyae yCTpoicTBO 0T6opa Npob A0/MKHO COCTOATh M3 MUHUATIOPHOTO MMMUHXEPA,
3aKOoTOpbIM cnegyeT unbTp, NnponuTaHHblit MAP (cm. MCO/TO 17737) [3]. Ecnv BBO3ayXe NPUCYTCTBYIOT U30-
LnaHaTbl TONbKO B BUAE NapoB, TO MOXET 6bITb UCMONb30BaH hUNbTP, NPONUTaHHbIA MAP, UM MUHWATIOPHbIN
umnuHxep. Ecnu B Bo3gyxe NpucyTCTBYIOT M30LMaHaThl B BUAE TBEPAbIX YacTUL, AUaMeTpoM < 2 MKM (KOHAEH-
CaLMOHHbI a3p030/1b UK a3P030/1b, ABMALMIACA NO6OYHLIM NPOAYKTOM NpoLecca ropeHns), To B 3TOM Ciy-
Yyae cnegyeT ucnonb3oBaTb (uUAbTPbl. EcAM B BO3Ayxe MNpUCYTCTBYHOT M30ouMaHatbl B BUAE YacTuy
AvameTpoM > 2 MKM (Hanpumep, Npu pacnblfieHNN KpacOoUHbIX MOKPbITUIA), TO pekoMeHAaL s No BbIGOPY MMNUH-
xepa unu unbTpa 6yAeT 3aBnceTb OT peakLUMOHHOI CNoCOBGHOCTN aspo3ons. Peakuun ¢ y4yacTnem aaposo-
neii, cogepxawmx anndarTnyeckne nsoumnaHatbl, 06bIYHO NPOTEKaT AOCTATOYHO MeA/1IeHHO, NO3TOMY OHU
MOTYT ObITb Y/10B/IEHBI C NOMOLL IO PUILTPA, NponuTaHHoro MAP. kakonucaHo B [14]. YacTo peakuuu ¢ yyacTtu-
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OM YacTuL, aapo30nelt AnaMeTpoM > 2 MKM. COAepXaLlmx apoMaTniyeckue nsoumaHaTtbl, Hanpumep, obpasyio-
LMXCA B MpoLieccax pacnblIeHNs Kpaco4HbIX NMOKPbITUIA, codepxalwux Bbigensemblie MDI [15]. npoTekatoT
6bICTPO, M UX CneayeT ynasamBaTb C NOMOLLbIO UMANHXepa. [py Hannuumn yacTuy, AnameTpom < 2 MKM. U peak-
LIMOHHO-CMOCOBHbIX YacTuy, AnaMeTpoM > 2 MKM PeKOMeHAyeTcs MPUMEHSATb YCTpOCcTBO oT6opa npoob,
cocTosiee U3 UMMUHXepa, Noc/ie KOTOPOro pacnosioxeH MUAbLTP, NPONUTaHHbIN MAP.

5.1.1 ®PunbTpsbl

MpumeHaT PUNbTPbI U3 CTEKT0BOSIOKHA (6€3 onpasbl), c6ecneymnsaloLLe NpoCcKoK 0ToupaemMoro aspo-
3019 He 6onee 5 % macchl NpPo6bl. Bbibop AnameTpa thunbTpa n hunbTpogepxaTenss B OCHOBHOM 3aBUCUT OT
hn3nYecKoro cocTosHNA m3oumnanaTa. MNap n aapo3onb C YacTMLAMU OTHOCUTENIbHO HEBGOMbLIOro pasmepa
MOryT 6bITb 3P DEKTMBHO Y/TI0B/IEHBI C MOMOLL I 06LIYHOTO YCTPOCTBa 0TH6Opa Npob ¢ hunbLTPOM (Hanpumep,
B NMOJINCTUPOSIbHOM KapTpuaxe AN puabTPOB OTKPLITOrO WK 3aKPbITOrO TMNa ¢ AuameTpom 37 MM Uan noau-
nponuaeHoBOM chunibTpoaepxaresne ans punbTPOB canameTpom 13Mm). AN ynaBnvBaHus asapo3onei cyac-
TMLaMy OTHOCMTENbHO 60/bworo AnameTpa (> 20 MKM) pekoMeHAyeTCA UCnonb3oBaTb NPO600TOOPHMK ANA
oTbopa npob B 30He AbIxaHusa [Hanpumep, paspaboTaHHbIi B IHCTUTYTe rurneHsl Tpyga (FKOM), Benukobputa-
Hus]. Tak kak n3oumaHaTbl 061a4at0T CUIbHLIM CEHCUBWIN3NPYIOWUM AelicTBMEM, LienecoobpasHo onpege-
NATb M30UMaHaThbl BCOCTaBe YacTuL, KOTopble BYAyT 0CaxaaTbCs B KaKON-1M60 061acTu fbiXaTe bHbIX NyTe,
T. €. BO BAbIxaeMoii copakuum [16].

5.1.2 MunHMaTIOpPHbIE UMMNHXEPbI

MUWHNATIOPHbIE UMMUHXEpP COCTOUT M3 rpafyvpoOBaHHOrO NpuUeMHMKa U BXOAHOW TPYOKU C KOHNMYECKUM
KOHUOM. COefIMHAIOT 3TW [iBE YacTu TakuM 06pa3om, YTO6bI PACCTOSTHUE MeXAY BXOAHbIM OTBEPCTUEM U IHOM
NPMeMHUKa cocTaBAsAMo oT 140 2 MM. CepuitHO BbIMYCKaTCA UMMUHXEPbI CO BCTPOEHHOW BXOAHON TPY6KOA.

5.2 MobyanTenb pacxoga

MobyanTtens pacxoga fomkeH obecneynsaTb 06BEMHYIO CKOPOCTL NOTOKa 2 I/MUH 1 COOTBETCTBOBATL
TpebosaHuam EH 1232 [6] nnun akBrBaneHTHOro ctaHgapra.

5.3 Tpy6ku

Mcnonb3yloT nnacTvkoBble, pe3MHOBblE UK Apyrie MOAXOAALME COefUHUTENbHbIE LWNAHTU A/TMHON
npn6nmn3nTensHo 900 MM 1 NOAXOAALLEr0 AnameTpa asa obecneyeHns repMeTUYHOro noAcoeMHEHNsS KNoby-
AVTenNto pacxofa 1K BbIXOLHOMY OTBEPCTUIO YCTPOCTBa 0T6Opa Npo6. Knmnckl 4oMKHbI 06ecneymBaTth Hagex-
Hoe KpenneHne NPo600TOOPHVKA 1 COeANHNTENBbHBLIX TPYOOK C 0exAol. bblio 3ameyeHo, 4To pacTBOpUTENN
13 UMMUHXEPOB (B YaCTHOCTU, TO/TyOs1) MOTYT BbIMbIBaTb HEKOTOPbIE BeLLeCcTBa U3 TPy6OK, YTO B UTOTe BAMAET
Ha pe3ynbTat aHanunsa npobbl. Hen3BecTHO, BbiMbIBaET N 6y TUA6EH30aT M3 MaTeprana Tpybok BAnsioLwme Ha
aHanuns3 coefMHeHUs Npu 06bIYHbIX YCNOBUAX 0T60pa Npo6, HO 6b1S10 yCTAaHOBNEHO, YTO NPO6GEMbI, BO3HUKAIO-
Lme npyv NPUMEHEHUN TOMyoNna, MOXHO B 3HAYUTE/TbHOW CTeNEeHN YMEHbLUNTb, UCNOMb3YS WnaHm u3 Top-
anactomepa”. NMoatomy npu oT6ope NPo6 CMOMOLLLLI UMMUHXEPOB PEKOMEHAYETCA NCNO/b30BaThb WAAHIU U3
dhTopanacTtomepa. JOCTaTO4HO Ha BbIXOAE M3 UMMUHXEPA NOACOEANHUTL LWAAHT KOPOTKOW ANNHBI 13 ITOp-
3flacTomMepa B KayecTBe nepexoAHvika nepef LUaHroMm U3 naacTuka, pesvHbl Uau Apyroro noaxofsiiero
Marepuanaz2»

5.4 Pacxogomep

Lna namepeHns 06bEMHOIO pacxoga NPYMEHSIOT MopTaTHBHbI pacxogomep, o6ecneymBaroLmii name-
peHune pacxoa B TpebyeMoM AguanasoHe ¢ NorpeLlHocTbio B npegenax +5 % B ycnosuax npumeHeHus. Pacxo-
JomMep fo/mkeH 6biTb OTKanM6poBaH MO NEepBUYHOMY ITasIOHy nepef ero TPaHCnopTUpOBaHWEM K MecTy
NPUMEeHeHuUs.

5.5 ®unbTpoBaHMe N ycTaHOBKa A1 NPoBeAeHNA TBepAoda3HOM aKCTpaKLunm

Mepep Mcnonb30BaHWEM PacTBOPUTENb ANA aHann3a mMeTofoMm BIXKX dwnbTpyloT B YCTONUMBOW K
[elCTBUI0 pacTBoOpuTeneil ycTaHoBKe AN MNbTPOBAHUS MOA BakKyymMOM C MCMO/Ib30BaHWEM HEeNSIOHOBbIX
(PUNLTPOB C HOMUHAILHOW TOHKOCTbI dhunbTpaumm 0.45 mkm. Meped aHann3om nNpobbl, 0TO6PaHHbIE Ha
dmnbTpbl, NponyckatoT Yepes punbTpytoLwme Hacaaku wnpuues n3 MTP3 4na GUAbLTPOB C HOMWHATLHOW TOH-
KocTbto punbTpauun 0.45 mMkM. Mpobbl, 0TO6paHHbIE C NOMOLLLIO UMNUHXeEpa. NoABeprarT TBepAodasHoi
aKcTpakuum (TP33) c ucnonb3oBaHMeM BakyyMHOro Kosnektopa. OgHopasossle Bkiaabiwy us MT3 BcTaBns-
0T B OTBEPCTME BaKyyMHOrO KOJi/ieKTopa A5 npefoTBpalleHns 3arpAasHeHus npob. Kaptpumpxku gna T3
BMECTMMOCTbIO 6 M/1. cogepxallve 500 Mr cunukarens, NoACcoeAnHST KO BX0AaM O4HOPa30BbIX BKNablLei
n3 MTH3.

Fluran sBnsietcs npumepom noaxofsiwieii cepuitHo Bbinyckaemoii npoaykuuun. flaHHas uHdopmaums npusegeHa
AN yao6cTBa nonb3oBaTenieil HacToAWEero cTaHjapTa n He aBnseTca peknamoii MCO gaHHOW npoayKuuu.
2> Tygon R-3603 siBnsieTCS NPUMEPOM NoaxoAasLLeli CEpUAHO BbiNyCcKaemMoit npoaykumu. laHHas uHopmauuns npu-
BefleHa ANns yfo6cTBa nosib3oBaTteneil HacTosAWero cTaHAapTa 1 He iBnseTca peknamoint MCO gaHHO npoayKuuu.
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5.6 CucTema XngKoCTHOro xpomartorpaca
5.6.1 ABTOMaTM4ecKuin osatop

MpuMeHsIloT Nto6ble aBTOMaTUYecKue CepuiiHO BbiMyCKaeMble A403aTopbl, o6ecneunBarolme nogady
npo6 ¢ NpMeMIeMOii NOrpPeLLIHOCTLI0 Y NPELM3NOHHOCTLHO.

5.6.2 MobyanTenb pacxosa

MpUMeHSIT Hacoc, NOAXOAALLMIA ANS aHanm3a meTofoM B3XKX ¢ rpagmeHTHbIM antonpoBaHmeM. MNpeg-
noYTUTENbHO. YTO6bI BCA cuctema BOXKX 6bina BbiNoMIHEHA U3 MHEPTHbIX MaTepUasioB, a TPYOKN 418 XnaKoc-
TW. Haxogsawwmecs nocne cucTeMbl BBOAA Npo6, OblM M3roTOBMEHbI U3 BbICOKOMHEPTHOrO Marepuana
nonuadupacupketToHa (PEEK) nnu tutana. Ecnu Tpy6ku ans xmakocTu cucteMbl BAXXX, HaxogsAwmecs nocne
cucTeMbl BBOAA NPO6, U3rOTOB/IEHbI U3 HEPXABEILWEH CTanu, XenartesbHO /10 BO3MOXHOCTU 3aMEHUTb UX
Tpybkamu n3 PEEK.

5.6.3 AHanuTu4yeckas KonoHKa

Mcnonb3yoT aHaIMTUYECKYH KOMTOHKY A/1MHOI 150 MM. guameTpom 4.6 MM. ¢ HenoaBmkHol hasoin C81)
Ha AMOKCU A0 KPEMHMS BbICOKOM YNCTOThI CYacTuLamm anametTpom 5 mkm. PekoMeHayeTcs nepef aHanutunyec-
KO KOMIOHKOM yCTaHaBNMBaTb KOPOTKYI0 3aMeHSIeMYI0 3aLLUTHY0 KOMTOHKY C TaKo! Xe HenoABuKHO hasoii.

5.6.4 TepmocTart KOJIOHKN

AHaNNTMYeCcKyto KONOHKY NOMELLaloT B KOSIOHOUHbI TEpMOCTAT, B KOTOPOM NoAJepxunBaeTcs Temnepa-
Typa 30 °C unu. no kpaliHeii Mepe, Ha 5 °C npeBbilwalLLas OKpyXatLLyto TemnepaTtypy.

5.6.5 MNOCNeKONOHOYHbI HAacCOC Nogayuun KUCAOoThbl

Hacoc, ucnonbayemblii B cucteMo BIXKX. fonxeH obecneuvBaTth nogady oAHOW NoABUXHON dhasbl ¢
06BLEMHO CKOPOCTbI0 0,7 MI/MUH BCMECUTEbHbIA TPOHMK, NOACOeANHEHHbIV HENOCPEACTBEHHO KaHaIUTU-
yeckoil KonoHke. Tak Kak NPOTUBOAAB/IEHUE HIXEe MO MOTOKY OT aHA/IMTUYECKO KOMTOHKM HU3KOe, TO Mexay
3TUM HACOCOM Y CMeCUTesIbHbIM TPOWHMKOM MOXEeT noTpe6oBaTbCs YCTaHOBKa Aemndepa nynbcaunii ans
o6ecneyeHuns nogauv NoABwXHoI asbl 63 Nynbcaluil NoToka.

5.6.6 [JeTekTopbl

Ons naeHTUdKKaumMm n KONMYeCTBEHHOTO onpefeneHus coeguHeHnii metogom BOXKX npumensioT gea
JeTekTopa, COeAHEeHHbIX NocnefoBaTeNlbHO: ONTUYECKWl AeTekTop, paboTalowWwuii Ha NepeMeHHol ganHe
BO/HbI BY®-06nactu, YO 4 v ®N14. MNpegnoytutensHo ncnosb3osaTb®P /1, ¢ KCEHOHOBBIM UCTOYHUKOM U3NyYe-
HWA, NOCKONbKY B 3TOM Cnyyae byfeT AocTynHa 60n1ee wrpokas 061acTb A/IMH BOSH BO36YXAeHus. lonyckaeT-
cs ucnonb3oBatb ®J1[ c aeinTepueBbIM UCTOYHUKOM U3TYYEHUS.

6 OT60p Npo6 BO3AYyXa

6.1 MoproTtoBka k0T60pPY NPO6 B ycnoBusax nabopatopumn

6.1.1 OuucTka annapaTypsbl 4159 oTéopa Npo6

Annapatypy Ans otéopa npo6 MHOroKpaTHOTO MPUMEHEHUs cnedyeT TlaTefllbHO ovulaTb nepeg
ncnosb3osaHueM. VIMIMHXepbl. cofepxallue octaTkm 6yTunbeHsoarta, cnefyeT NpoMbITb aLeTOHOM, AaTb UM
BbICOXHYTb W. €C/I1 3TO He06X0ANMO, 3aMOUNTb B MOKOLLEM PacTBOPE Ha OCHOBE KOHLLEHTPUPOBaHHOM CepHO
KNCNOTbI, HE coAepXalleM XPOMOBOKUC/bIX coneli. Hepe3 30 MWH MX BbIHMMAIOT, TWATEe/IbHO NMPOMbIBAOT
BOAOM ¥ CylaT B CyLIMbHOM LiKadyy. KacceTbl, ofo6peHHble FKOM2), 3 HepxaBetoLeii ctanu (Ho He BECb Kop-
nyc Npo600T60PHMKA) NOMELL AT B HEHO/bLUON 1a60paTOPHbIN CTakaH C X/IOPUCTbIM METUNEHOM, 06pabaTbl-
BalOT yNbTPa3BykOM B TeuyeHue 15 MWH, BbIHUMAKT W Aal0T BbICOXHYTb. 3aTeM NPOMbIBAlOT WX BOAOW K
noMeLlarT B pacTBOP a30THOW KNCNOTbI KOHLeHTpaumel 6 moab/n Ha 30 MuH (10 MUH 13 KOTOPbIX MPOBOAAT
06paboTKy yNbTPa3ByKOM), MPOMbIBAIOT BOAON M CyLLaT B CYLUM/IbHOM LuKady.

6.1.2 MpurotoBneHne PuUNbTPOB, NOKPbITbIX peareHToM MAP

C nomMolLblo MUKpOLLNpULL B NOMeLLeHnn, cCBO6OJHOM OT n3oumaHaTos, HaHocAT pacTsop MAP macco-
BOW KOHLeHTpauueli 2 Mr/Mn Ha UAbTP U3 CTEK/TOBOIOKHA UK KBAPLEBOrO BOSIOKHA TakvuM 06pa3om, YToobI
NAOTHOCTb NOKPbLITUA peareHToM cocTasnana 1,0 Mkr/MM2 (Hanpumep, HaHocAT 250 Mk pacTeopa Ha huIbTP
AvameTtpom 25 Mm). lNMocne ncnapeHus pacTBOpPUTENA MOMeLaloT OUNbTPbl B XONOAUbHUK U XPaHAT 40
MCMNo/b30BaHNsA. [OTOBbIE K UCMOMb30BaHMIO (OUNbTPLI BCTABASIOT B COOTBETCTBYOLWME hunbTpogepxarTenu.

11 C8 Inertstl ABNAeTCA NpuMepoM NOAXOAAWEN NPOAYKLMK, UMeKOLWeics B npogaxe. laHHas uHopmayns npuee-
feHa ana ypo6cTBa nonb3oBaTenieil HacTosAWero ctaHaapTa uHe asnaeTca peknamoil MCO aToi npoaykuuu.

21 FOM — Institute of medicine of the National Academies (USA) — WHCTUTYT MeanumnHbl HaunoHanbHoOl akagemumn
CLA.
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6.1.3 lMpuroToBsieHVe PacTBOPOB A/1s1 IKCTPaKLUN

MepeHocaT Heobxoanmoe konmyecTBo pactBopa MAP ansa akcTpakuum dounbTpos (pactsop MAP B aue-
TOHWUTPW/E KOHLUeHTpauveidn 1m0 4 Monb/N) B LWUMPOKOTOP/IbIA COCYS, C KPBILIKON, dhyTepoBaHHol MTP3. Pas-
Mep cocyfa 1 KoMyecTBO pacTBopa 3aBUCAT OT gnameTpa Ncnosib3yemoro unbTpa vtuna npobooToopHUKa.
B cnyyae npo600T60pHNKOB, 0406peHHbIX KOM, KacceTbl N3 HEPXAaBEILLEN CTany NOSTHOCTLI0 NOrpyXawT B
pacTBop A4/15 3KCTpakuun o6bLemom 10 mn. [1a sKCTpakLuum To/IbKO OAHOro hubTpa TpebyeTca pacTsop 3Ha-
4YnTeNbHO MeHbLUero o6bema (Hanpumep. 5.0 M AN MUALTPOB AnameTpom 37 Mm).

6.2 MopgroTtoBka K 0TGOPY NPO6 B yCNOBUSIX MPUMEHEHNSI

6.2.1 pagyvpoBKa NobyauTens pacxopa

Mo6yanTenb pacxofa rpagyvpyloT Npu MOAKIOYEHHON NpencTaBUTeNbHOW NUHMM oTGopa Mpob ¢
1CNO/Ib30BaHMEM NOPTATUBHOIO pacxogomepa. Ecnu ans ot6opa Npo6 UCNosb3yioT UMNUHXEP. TO BO BpeMsi
rpaayvpoBKY OH A0/MKEH GbiTb 3aM0/IHEH COOTBETCTBYIOLMM PACTBOPOM.

6.2.2 MNoproTtoBKa ycTpolicTB oT6opa Npob

Mpo600T60PHMKM NOATrOTaBIMBAIOT KOT60PY NPO6 B NOMeLLeHnn, CBO6OAHOM OT n3oumaHaTos. Ecnv gns
oT60pa Npo6 MCNoNb3YT UMMNMUHXEPBI. TO B K&XAbIA N3 HUX NepeHocaT no 15 mn pactsopa MAP B 6yTun6eHso-
aTe KoHUeHTpauwuei 110 ~4 monb/n. MoacoeanHAIOT BbIXOAHOE OTBEPCTUE KX 0r0 3arpy>XXeHHoro ycTpoiicTea
oTbopa Npob KNobyauTeno pacxoga C UCNoNb3oBaHNEM NOAXOAALLENO LWaHra, obecneynBaroT repMeTuyHoe
coefimHeHne 6e3 yTeuek. BkioyaloT nobyantens pacxoaa, NoAcoeANHAT 0TKaIM6pOoBaHHbIN pacxogomep K
BXOAHOMY OTBEPCTMIO YCTPOIicTBA 0T6Opa Npo6 1 ycTaHaBIMBaOT COOTBETCTBYHOLLYIO 06bEMHYI0 CKOPOCTb
pacxofa. BblkawoualT nobyautenb pacxofa WM 3akpbiBatloT YCTPOKCTBO oT6bopa Mpob6 Ha Bpems ero
TpaHCNopTUpPOBaHUA K MecTy oT6opa npob.

6.3 OT60p Npob BO3aYXa
6.3.1 OT60p NPO6 C MCNOSIb30BaHUEM hUbTpa

B nomeLyeHun, cBO60AHOM OT U30LMAHATOB, 3aKPenaloT yCTPOCTBO 0T60pa Npob Ha ogexae paboTHMKa
MO BO3MOXHOCTH Kak MOXHO 6/IMKe K 30He AblxaHus. 3akpennsaT nobyauTens pacxofa Ha ero pemMmHe Uan Ha
APYrom HafiexxHoM MecTe. 1o Mepe roTOBHOCTU K 0T60pY Npo6 BKAYaloT nodbyanTens pacxoaa. Pernctpupyot
BpeMs Hayana otoéopa npob. OT6mpatoT Tpebyemblii 06beM BO3Ayxa Npu 06 LEMHOI CKOPOCTY NOTOoKa OT 1 40
2 n/MuH (1 n/MUH — ANA KacceTHbIX hubTPOB AnaMeTpoM 37 MM. 2 /MUH — ANa NPpo600T60pHNKOB HOM).
MuHUManbHbIN 06beM Npobbl Bo3ayxa cocTaBnseT 1.1. MakcuMasbHbIli 06bemM Npo6bl BO3A4yxa 3aBUCUT OT BO3-
MOXHOCTV NPOA0/MKEHNA paboTbl Hacoca 6e3 CyLLeCTBEHHOro NafeHnss 06bEeMHON CKOPOCTU NOTOKA, HO 06beM
npo6bl Bo3ayxa 960 n (8 4 Ans paboyeil cMeHbl NP 06BEMHO CKOPOCTU NOTOKA 2 JI/MUH) AO/HKEH BbITb 4OCTUT-
HyT. Mpu 60MbLLON 3arpy3Kke huabTP MOXET 3aCOPUTLCSA, YTO NPMBEAET KCHKEHNI0 06 bEMHOI CKOPOCTM NOTOKA.
Ecnu ecTb N0OA03peEHNS, 4TO 3TO NPOM30LLIJIO, TO MPOBEPSIOT 06bEMHYIO CKOPOCTb MOTOKA BO34yXa B YCTPOCTBE
oT6opa npo6. OcTaHaBIMBaOT 0T60P NPO6 M cunTaloT NPOdYy HeAelCTBUTENLHOW B TOM C/lyyae, ec/im B TeUeHne
oT6opa Npo6 06BLEMHAA CKOPOCTb NOTOKA BO3AyXa OTK/I0HAETCA 60/1ee yeM Ha = 5% HOMUHA/IbHOTO 3HaueHus. B
KOHLe 0T60pa Npob N3mMepaT 06 bEMHYH0 CKOPOCTb NOTOKA BO3AyXa, BbIKNHOYalOT NobyAuTe b pacxoia u peruc-
TPVPYIOT BPpEMSA OKOHYaHWs oT6opa npob. Ecnn ecTb BEPOATHOCTb, YTO NPy 0T60Pe NPo6 GbIIV YNOBNEHBI HEKO-
Topble nM3ouMaHaTbl B BUAE TBEPAbIX YacTuUl, TO HEMeA/IEHHO NoMeLLaloT (hUIbTP B COCYA C PacTBOPOM Afis
KCTpakuumn. Ecnm ecTb OCTATOYHbIE OCHOBAHWUA Nonaratb, YTO NpU 0T6ope NPo6 GbINY YNOBNEHLI 30LMaHaTbI
TO/IbKO B BUE NapoB, TO He HYXXHO NPOBOAWTL IKCTPaKL Mo hunbTpa nepes ero TpaHcnopTuposaHmemM snabdopa-
TOPUIO. BbIYNCASIOT CPeAHIo 06BEMHYI0 CKOPOCTL NOTOKA BO3AyXa NyTeM yCpeHEHUA pe3yibTaToBs ee n3mepe-
HUS1 BTEYeHe BCero otbéopa npob v BbIYMCAAIOT 06BbEM 0TOBPAHHOTO BO34yXa YMHOXEHMEM 06eMHO CKOPOCTH
noToka BO34yxa, B /I/MUH, Ha MPOAO/HKUTENNbHOCTL 0T60pa Npo6, B MUH.

6.3.2 OT60p NPO6 C NCNONBb30BaAHNEM UMMNHXEPA

Mpun oT60pe Npo6 ¢ MCNO/Ib30BAHMEM MMMMHXEpPaA CNeayroT ykasaHusm (cMm. 6.3.1) OTHOCUTE/IbHO Kpen-
NleHus ycTpoiicTBa 0T6opa Npob Koaexae paboTHUKA 418 KOHTPO/IS 32 06 bEMHON CKOPOCTbIO MOTOKA BO3AyXa
1 BblUMCIEHNA 0TOB6PaHHOro o6bema Bo3gyxa. OT60p Npob NPoBOAAT NPy 06 bEMHOI CKOPOCTY MOTOKA BO3AY-
xa 1n/MuH. CnegaT 3a TeM, 4Tobbl BO BpeMs oT6opa Npo6 MMMMHXEP HAaX0ANNCA MPakTUYeckn B BepTUKaIbHOM
nosioXxeHuu. MockonbKy B pacTBOpE A48 UMNMHXepa NPUMeHAEeTCS HeNneTyunii pactsopuTens (6yTunbeHsoar),
HeT He06X0AMMOCTM NOBTOPHO 3aNO/HATL UMNUHXEpP BO Bpems oT6opa npob. Mo okoHYaHUM oTbopa npob
nepeHocAT pacTBOp 13 UMMNUHXEpPA B BUasTy WM COCYS C KPbILIKOW, dpyTepoBaHHol MT®I.

6.3.3 OT60p NPo6 C MCNOSIb30BaHUEM KOMBUHALUN UMIVHXePa N uibTpa

Ecnu npegnosnaraeTcs, YTo B UCC/IElyeEMOM BO3yXe NPUCYTCTBYIOT Kak YacTuLbl UAMETPOM < 2 MKM
(xoTopble HeNMb3si 3PP EKTUBHO YNIOBUTL C NOMOLLbIO UMMMHXEPOB). TaK M OTHOCUTE/IBHO GLICTPO OTBEPXKAAt0-
LMecsa YacTuLbl AuamMmeTpoM > 2 MKM (KOTOpble, Kak NnofaralT, HeamekTMBHO 06pasyoT NPoMU3BOAHbIE Ha
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nNponMTaHHOM UbTPE), TO B ITOM Cyyae c/iefyeT UCrob30BaTh IMHWUI0 0T60pa Npo6, COCTOALLY0 U3 UMMUH-
Xepa. cfiefjoM 3a KOTOpbIM pacnonoxeH UAbLTP, NPONuUTaHHbIA peareHToM. Mocne oT6opa Npo6 MOXHO
noMecTuTb UAbTP NM6G0 B pacTBOp U3 MMAMHXepa. NM60 B OTAeNbHbIN cocyA ANS aKCTpakuyuy unbTpa ¢
KpbILLKON, doyTepoBaHHol MTH3.

6.4 XonocTtble Npo6bl noTpuLaTENbHbIA KOHTPO/b

Mpu o4eHb HU3KOM COAEPXKaHNN N30LMaHaTOB Ha pe3yibTaT xpoMaTorpaduyeckoro aHaam3a MmoryT oka-
3bIBaTh CyLLECTBEHHOE B/IMSAHNE NOGOYHbIE COeANHEHMS, NpucyTCTBYOWMe B MAP-peareHTe. XonocTbie npo-
6bl W OTpULATENbHbIA KOHTPO/Ib UCMOMbL3YIOT ANA MAEHTUdMKALUM Ha XpomaTorpamme MNUKOB MOGOYHBIX
COefIMHEHUIA, COAEPXALLMXCA B peareHTax. Xo/ocTble Npobbl YNCTbIX PeakTMBOB A/1S YCNOBUM NpUMeHe-
HUSi — 3TO NPOGbI, C KOTOPLIMU OGPAaLLADTCS TAKXKE, Kak c 06blYHbIMY NPo6amMu, HO BO3A4YX He nponyckatoT. Ha
Kax/ble AecsiTb 06blYHbIX NPO6 JO/HKHA MPUXOANTLCA OfHa xonocTas npoba A8 YCIOBUI NPUMEHeHNs u
MWHUMYM TPY XO1I0CTbIE NPOGLI — Ha ceputo. C npoGamu 415 0TPULATENILHOTO KOHTPO/IS 06palLatoTcs Tak ke,
Kakc 06bI4HbIMM MTPO6amMu, 0T60p NPo6 BO3ayxa BAAHHOM C/lyyae NpoBOAAT 6/1M3K0 OT OCHOBHOTO MecTa 0T60-
pa npo6, B BO3AyXe, B KOTOPOM He OXMAaeTcst NpUcyTCcTBMe aHanuta. Ana naeHTudmkauuy HaxpomaTorpamMme
MWUKOB MeLLaloLLMX BeLLecTs, KOTOpble MOryT 6biTb BHECEHbI NPW 0T60pe Npo6, pekomMeHayeTcs oT6upartb no
Tpu Takue Npo6bl Ha ceputo 06bIYHbIX MPOG.

6.5 TexHunueckne NpPoAYyKTbl

XenaTenbHo 0To6paTh, Mo KpaiiHeli Mepe, 3 M/ KaXXA0W TEXHUYECKO CMecy M3oLuaHaToB, EC/N UX NpU-
MeHst0T B pa6oueii 30He. MpoAyKuusi, coaepxatias n3oLmaHaThbl, XOpoLLIo NOAXOANT AN KAUeCTBEHHOro onpe-
ZenexHus usounaHatoB B npobe. MpofyKTbl, He cofepxalive u3oumaHathbl, MOryT BKIOYATb COEAUHEHUS,
B3aMMO/EeCTBYIOLLME C LePUBATU3NPYIOLLMMIN peareHTaMmm ¢ 06pa3oBaHeM MeLatoL X CoeMHEHN Ha XPo-
mMaTorpamme npo6bl, KOTOpPble MOTYT AaTb NO60OYHbLIE NUKK. 10 3TOl NPUYMHE NosyyYeHue NPOU3BOAHbIX U X
aHanu3 Ans TEXHUYECKUX CMecel, He cofepXallnx M3ouuaHathl, MOryT 6biTb NOE3HbI NPY UAEHTUMKALMM
Heu3BEeCTHbIX NMUKOB Ha XpomaTorpamme Npo6bl, KOTOpble B NPOTMBHOM C/lyyae MOryT 6biTb OLIMG0YHO
npunucaHbl U3oLmaHaTam.

6.6 TpaHcnopTupoBaHue nNpo6

MomMeLLaoT BUasbl C pacTBOpaMu M3 UMMUHXEPOB. COCYAbl CPACTBOPAMU ANS IKCTPaKL MM PUIbLTPOB UK
He MoABeprHyTbie aKcTpakunm unbTpbl B Kynep. Llenecoobpa3Ho NpuMeHsTb Kysiep, CHaGXeHHbI npucno-
cobieHneM. obecneumBaLIUM yaepxaHue npob Bo BpeMs MxX TpaHCNOPTUPOBaHUS, HanpuMep KBETOW 13
NeHoNoANCTPOa C 0OTBEPCTUSAMU, NOAXOASALLUMN AN HAAEXHOW YCTaHOBKW BMa UAN cocyoB ¢ npobamvu. B
N6OM criyyae CTek/siHHble COCyAbl cneayeTt NogaepXuBaTb B BEPTUKA/IbHOM MOJIOXKEHUN BO BPEMS TPaHC-
NOpPTUPOBKM ¥ NpeAoTBpaLLaTh MX CONPUKOCHOBEHUE APYT C ApYroM. 1N coxpaHeHuss Npo6 B OXaXAeHHOM
COCTOSIHAV BO BPEMS UX TPAHCMOPTUPOBKM NPUMEHSAIOT MHOTOC/I0MHY0 YNakoBKy. 115 CKNoYeHns 1to60ii BO3-
MOXHOCTW 3arps3HeHUsi Npo6 He peKOMeHAYeTCs TPaHCNOPTUPOBATb NPOGbI TEXHUYECKUX CMECEl B TOM Xe
KOHTelHepe, 4To 1 Npobbl Bo3ayxa. Ecnv npobbl TEXHNYECKNX CMeceil TpaHCNopTMPYOT BMecTe ¢ npobamu
BO34yXa, TO OHW A0/DKHbI ObITb YyNakoBaHbl TakumM 06pa3oM, UTo6bI 3arpsi3HeHne NPo6 6bIS10 UCKoYeHo. MNMome-
AT Kyiep B NPOYHbIA ALK, COOTBETCTBYHOLLMI Tpe6OBaHMAM TPaHCNOPTMPOBKM OMacHbIX BeLecTB. MNpobbl
cnepyeT TpaHCNOpPTMPOBaTh B COOTBETCTBUM C [paBunamMy nepeBo3ku onacHbIX rpy3oB [17). B cooTBeTcTBUM C
3TUMK NpaBuiaMun Npobbl, 0TO6PaHHbIE B UMMUHXEpPbl C 6YyTUI6eH30aTOM. He06s3aTe/IbHO TPaHCNopPTUPO-
BaTb. Kak onacHble BellecTBa. [1po6bl, 0TOGpaHHble Ha OUNBLTP W 3KCTParMpoBaHHble aueTOHUTPUIOM
B YCNOBUSIX MPUMEHEHUS, criefyeT TpaHCNopTMpOBaTb B COOTBETCTBUM C MpaBuiamMum TPaHCMNOPTUPOBKU
aueToHuTpuna.

6.7 Mpob6bl, 0TO6paHHbIE HA PUILTP

Mpu nonyyeHnn Npob, 0To6paHHbIX B NOMEBbIX YCNOBUSAX, 06aBAAIOT N0 5 MK YKCYCHOrO aHrnapuia B
Kaxayto u3 H1x. 9To obecneumBaeT nepeBos n3bbiTka MAP-peareHTa B npousBogHoe aleTamuga. 3Ty npoue-
Aypy NPOBOASIT MOTOMY, YTO aueTUnupoBaHHbIi MAP B nocnegytouiem BIXX aHanuse gaeT 3HaUNTENNbHO
MeHbLLVEe XBOCTbI, 4eM CBO60AHbIA MAP 1 noTomy, 4TO BBeAEHME 60/bLIOT0 KoNnyecTBa n3bbiTka peareHTa no
0ny6/IMKOBaHHbIM AaHHbIM MPUBOAUT K MOPYE aHaNUTUYECKON KOMOHKU. OCTaBNsAoT Npobbl ANA NpoTekaHus
peakuun no KkpaiHei Mepe Ha fBa yaca Npy KOMHATHOV TeMnepaType WK Ha HOYb B XONI0AU/IbHUKE Nepes aHa-
nu3om. lMpucoeuHAT BbIXOA Wnpuua ¢ punbTpyloueid Hacagkon n3 NTPD ¢ HOMUHANBHOW TOHKOCTbIO
dmnbTpauum 0.45 MKM Yepes oHOPa30BbIl Bkiaabiw M3 NT3I k 04HOMY 13 NOPTOB BaKyyMHOTO KO/i1ekTopa
ans TO3. MoacoeAnHAKT NYCTOW UWAVHAP WNpMUa U3 NONUMNpPoNnaeHa Ha Bxoge unbTpyoLwein Hacagku.
BBOAAT pacTBoOp 4151 3KCTpaKumm B wnpuy,. MNponyckatoT npoby yepes hmabTpytowyo Hacagky us NTe3 nog
[elicTBMEM NOMOXUTEIbHOTO WX OTPULATENILHOTO AaBMeHnUs U cobupatoT B Brasly BMECTUMOCTb 20 M.
3anucbiBaloT KOHEYHbIi 06 bEM KOHTPOJIEHO NPo6bI Kak V,. 3T0 06beM pacTBopa, NoLWeALWero Ha 3KCTPakLuio
dmnbTpa. [lo aHanm3a npobbl XPaHAT B MOPO3U/bHON KaMepe X0NnoAnnbHYKa. PekomeHayeTcs NpoBecTy aHa-
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nn3 I'Ip06 B Te4eHne mecsdua ana ceegeHna K MUHUMyMy np06neM C VI,D,eHTVICbVIKaLI,VIeVI XpOMaTOI’pad)VIHeCKVIX
NUKOB, CBA3aHHbIX ¢ MAP-Npon3BoAHbIMU NOBGOYHbIX BellecTB, KOTOpble MOryT NosABUTbCA B I'Ip06€ co
BpeMeHeM.

6.8 TMpobbl, 0TOGPaHHbIE B UMIMUHXEPbI

O6wnit 06beM pacTBopa Npobbl B MMNUHXepe cocTaenseT 15,0 mn n ero o6o3HavalT Kak V,.
AHann3upyloT nopuuio pacteopa npobbl U3 uMnNuHxepa o6bemMom 5.0 Ma 1 0603HaYalT 3TOT 06BEM Kak Y|p.
MoacoenunHAT KapTpuax Ans TP BMecTUMOCTbI0 6 M. cogepxalyumii 500 Mr cunukarens, K unbTpytoLei
Hacagke wnpuvua. KoHAWLMOHUPYIOT KapTpuax ana TP ¢ nomoLlblo 6yTunbeHsoara 06bLeMOM 2 M/ Tak, YTo-
6bl YPOBEHb XUAKOCTY ONYCTUCA [0 BEPXHETO Kpasi cnos copbeHTa. ,06aBAsi0T NOPLMI0 KOHTPOIbHON NPo6bI
o6bemom 5,0 Mn1 B kapTpuax n3 T®D. HacTpavBasa BaKyyMHbIli HACOC KO//lekTopa 418 nonyvyeHns o6 beMHol
CKOpPOCTW MoToKa OT 1 40 2 MA/MWH 1 BbIKNIOYAKOT €ro, Korga ypoBeHb XUAKOCTU [OCTUIHET BEPXHero kpas
copbeHTa. lo6aBnatoT 6 M MeTUIeHx10puaa HenocpeACcTBEHHO B KapTpuax 13 T®D 1 NnpoBoAAT 3/10MpoBa-
HVe [0 Tex Nop. Noka yPOBeHb XUAKOCTU He [JOCTUTHET BEPXHETO Kpas copbeHTa. YAansaT BeCb COOpaHHbIit
3/oar.

Jo6aBnsaT 3 M1 CMeCK aLeToOHMTPUAAa U MeTaHoNa C 06beMHbIM OTHOLLEHVEM AeBATb KOAHOMY B KapT-
puoK. NMpoBOAAT 3N10MpOBaHMe NpM 06 bEMHOI CKOPOCTM NOTOKa OT 1 A0 2 MA/MUH [0 TexX Nop. noka ypoBeHb
XMAKOCTN He AOCTUTHET BepxHel yacTn copbeHTa. CobupaloT anaT B NpefBapuTeibHO B3BELLUEHHYIO BUany
BMECTUMOCTbIO 7 M. lo6aBnatoT 3 M1 MeTaHona B kapTpuax Ans T, MposoAaT anomposaHme n cobupatT
3/110aT BATY Xe Buany. YMeHbLlaT 06beM antoara npnéansnTensHo 4o 1 ma nyTem ucnapeHns pactsoputens
nog cnabbiM MOTOKOM asoTa. BbluncnaioT o6bem npobbl HA OCHOBE ee MacChbl U NIOTHOCTU aueToHUTpuia
(0.786 r/mn). 3anucbiBalOT KOHEYHbI 06beM npobbl kak Vf. XpaHAT npobbl B MOPO3USbHON kamepe
X0NMOoAUNbHYKA A0 aHanusa.

7 AHanM3 MeToAoM BblCOKOI((PEKTUBHOI XUAKOCTHO XpomaTorpadum

7.1 HacTpolika npn6opos

YcTaHaBMBaoT 06BEMHYIO CKOPOCTb MOTOKa XMUAKOCTU 1.5 MA/MUH. YcTaHaBnMBaoT 06bEMHYIO CKO-
pocTb nogaun kucnoTbl 0.7 MA/MWUH C NOMOLLbIO HACOCA, PACMO/I0XEHHOIO Noc/1e XxpomaTorpatnyecKkon KONoH-
kn. MoppepxvBaloT TeMnepaTypy aHa/IMTUYECKON KOMOHKN Ha ypoBHe 30 °C uam no kpaviHein mepe Ha 5 °C
BbILLE OKpYXatoLLeli cpeabl.

MpviBefeHHbIe HUXE A/INHBI BOIH ONTUMAasbHbl ANS Npubopa, KOTopbIl NPUMEHSANCA Npu paspaboTke
mMeToza, MPUBELEHHOrO B HACTOALLEM CTaHAapTe. YcTaHOBKa ONTUMasibHbIX A/IUH BOJTH AN ApYTruX npubopos
MOXET HECKOJ/IbKO oTNnvatbcs. HactpamsaloT Y ® [l HagnnHy BoHbI 253 HM. Mpu ucnonb3osanuy ®J1[, ¢ KCeHo-
HOBbIM UCTOYHMKOM yCTaHaBNMBAOT A/INHY BOSIHbI BO36YXaeHUA 368 HM. Ha aToi anuHe BosiHbl ®J1[, o6ecne-
ynBaeTCa Hawuydllas CefleKTUBHOCTb W. CnefoBaTesibHO, NoayyaloT Hauydllee foKa3aTesibCcTBO TOro, YTo
nuk cootBeTcTByeT MAP-nipon3sogHOMY. Ecin TpebyeTca MakCumasibHas YyBCTBUTENbHOCTb, TO yCTaHaBN-
BalOT ANIMHY BOJIHbI BO36YXAeHMs 250 HM. Mpu ncnonb3oBanun ®N11 c aeliTepueBbIM UCTOYHUKOM yCTaHaBV-
BalOT A/IVHY BOJSHbI BO36YxaeHnsa 250 HM. Ecnun KoHcTpykunein ®J1[ npefycMoTpeHa BO3MOXHOCTb Bbibopa
O/IMHBbI  BOJIHbI  UCTOYHWKA WU3/ly4YeHUs, TO YyCTaHaBnMBalT A/IMHY BOfHbI 409 HM. HacTtpausaioT
aBToOMaTu4yeckuii gosatop B3XX Ha nogady npobbl o6bemom 30 MK A1 MPOMbIBKM UMbl MEXAY BBOAOM
06pasuoB.

7.2 NMporpamma 415 BbICOKO3(h(PEKTUBHOW XMNAKOCTHOM XpomaTorpadgpum

Mporpamma Ans BAOXKX mMoxeT 6bITb HACTPOEHa Takum 06pa3om, 4Tobbl ObII0 NOyYEeHO Haunyullee
coyeTaHue paspelleHns NUKoB U NPOAOMKUTENBHOCTU aHanu3a ANs8 OTAeNbHOro usoumaHarta. Besog npo6ebl
[O/MKEH OCYLLeCTBNATLCA Npu antoupoBaHun 100 %-HOM NOABMXHON dha3oi A. HO BpeMS yAepXuBaHus npu
3TOM U CKOPOCTb HapacTaHWs HavyasIbHOro rpajueHTa 3aBUCAT OT NPUPOALI BbIXOAALLMX paHee n3oumMaHaToB.
Mporpamma gnst BOXXX. npuBegeHHas B Tabnuue 2, ABASETCS 4OCTATOYHO MCUEPNbIBaOLLEel U npejHa3Have-
Ha rapaHTVMpoBaTb 3/110MpoBaHne HanboNbLLIEro Y1ucna n3oLunaHaToB 13 BO3MOXHbIX. PeKkoMeHAyeTcs B Hava-
ne onpefenaTe usounaHaTbl, 3MIOUPYEMble cambiMU nociegHUMN. OBbIYHO ANA YAy4LIeHUs paspelueHns
nMKOB Bpems yaepxuBaHus 13 MuH npu anwoumpoBaHun 100 %-HOM noABwKHOW dha3oli B mMoxeT 6biTb
COKpallleHo, a rpagueHT nogobpaH 6onee NonoruMm.

Ta6nuya 2 — MNporpamma gna BIXKX
Bpemsa, MuH KoHeuHas Touka atana

OT 0 A0 4 BKNOY. 3nouposaHune 100 %-Hoii NoABMXHOI tha3oit Aa>
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OkoHuyaHue Tabnuus/ 2

Bpewms, MUH KoHeuHast Touka aTtana

Ce. 4 o 17 BkAtoM. JInHeNHbIA rpagneHT oT 100 %-Holi noaBMXHOW hasbl Aa>k 100 %-HOW NOABUXHOW

hase Bb)
Ce. 17 po 30 akTOM. Noppepxanne 100 %-HoW NnoaBUXHOW hasbl Bb>
Ce. 30 go 36 akTOM. Bo3Bpart k nofBMXHON tha3ze Aa> maccoBoil goneit 100 %

a) Cmecb aueToHUTpuUN/6ydepHblit pactsop ¢ pH 6.0 (C OTHOWEHMEM No 06bemy 65/35 (cm. 4.4.1).
B) Cmecb aueTtoHuTpun/6ydepHslii pactsop ¢ pH 1,6 (c oTHoweHnem no o6bvemy 65/35 (cm. 4.4.1).

MpumMepbl xpoMmaTorpamMm MAP-NPOU3BOAHbIX M30LMAHATOB NpUBeAEHb! Ha PUCYHKe 3.

a)
b)
V, MB
1000-
-50 )
r
8 16 18 20 t, MvH
&)

1— Bpems; V — pasHOCTb NOTEHLNAN0B.
aj —xpomarorpamma, nonyyeHHas ¢ nomouybto ®N14. ansa HDI-MAP koHueHTpauueit 2.5 10" 7 monb/n n IPOI-MAP KoHueHTpauuei
2.5 10'7 monb/n (gBa n3oMepa ob6Lueli KOHUeHTpaumelt 2.5-10“7 monb/n)./}) — xpomaTorpamma, noslyyeHHas ¢ noMoLLbio Y&/,
AN TEXHUYECKOW cMecu n3oumaHaToB, cogepxalleii onuromepsl Ha ocHoBe HOI u IPDI; c) — xpomatorpamma, nosyyeHHas
cnomolbio ®/1[,. ANa TEXHUYECKOW cMecy nsoumaHaToB.cogepxalleli onuromeps! Ha ocHose HDI u IPOI

PucyHok 3 — Mpumepsl xpomaTtorpaMm MAP-Npon3BoAHbIX U3ounaHaToB
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8 O6paboTKa pe3y/ibTaTOB U3MEPEHWIA

8.1 KonuyectBeHHOe onpepneneHne MOHOMepos

CofepxaHue n3oumaHaTos, 415 KOTOPbIX UMETCA YNCTble CTaHAapTHble 06pasLbl, HanpumMep MOHO-
MepHble fumn3oLuaHaTbl. MOXeT 6bITb onpeAeneHo 60 Mo OTHOLEHWIO K MHTEHCUBHOCTY NKKa, 60 ero nao-
waan ana 3afaHHoOro CoeAVHEeHWs, Npu TOYHOM BPEMEHU YAEpPXMBAHUA C rpagyvpoBOYHBLIM rpadInKomMm,
Nnosly4YeHHbIM Ha OCHOBE CTaHAAaPTHbIX PACTBOPOB aHa/IN3NPYEMbIX BELLLECTB. XOTA KOSIMYECTBEHHO MOHOMEPbI
MOXHO onpeAennTb No XxpomaTtorpammMam, noay4eHHbIM ¢ NoMoLbL YO [, nau ®J1[ no BbicOTe Unun niowaanm
nvKa, A1 KOSIMY4eCTBEHHOro onpefeneHns peKoMeH4yeTca UCNob30BaTh BbICOTY NUKa Ha XpomaTorpamme,
nony4eHHoi c nomoubio ®/14. OH siBNseTca 60nee YyBCTBUTENbHLIM 1 60/1ee CeNEKTUBHBLIM MO CPABHEHWIO C
Yo [. MpeanoytuTenibHO UCNO/b30BaTh BbICOTY NUKA, @ He ero naoLaab, 0cCo6eHHO, eC Ha XpomaTtorpaMmMe
HabnogatoTca 6/1M3KO pacnosioXeHHble nepekpbiBatoLmecs nuku. MoaTeepxaaroT MAEHTUYHOCTb MOHOMEpa
Ha xpomaTtorpamme npoo6ebl, cpaBHMBasA OTHOLWEHUSA curHanos ®J14/Y [l AnA NMKoB Npo6bl HAXpoMartorpamme,
NoNy4YeHHO ¢ nomoLbio 11 nnm YO . co cTaHAapTHBEIM PAcTBOPOM, AaOLW MM aHanorMyHbIV CUrHan.

MpumeuyaHne — OTHOWEHME BbIXOAHbIX cUTHanoB ®/14/Y® [l 6yneT HECKONbKO OTIMYATLCA NP HA3KOM YPOB-
He coflepXaHua n3oumaHaToB N3-3a HEJIMHEWHOCTY rpagynpoBoyHoro rpaduka ana ® 4. O6bIYHO ANA NMKA NPO6LI HA XPO-
Matorpamme oOTHoweHue curHanos ®NA/Y® [ cocTaBnseT He 6onee 25 % [ns cTaHfapTHOrO nNuka COM3MEPUMOro
pasmepa.

8.2 KonuyecTBeHHOe onpegeneHve oNMroMepos (CyMMapHOro cogepxaHus 06HapyXeHHbIX
n3oymaHaToB)

CofiepxaHue usoumaHaTtos, /151 KOTOPbIX HET B HA/IMYMM CTaHapTHbIX 06pasL0oB, TakMX, Kak Hanpumep
ONIrOMepHbIe n3oLUMaHaThbl, onNpeaensaT NCX0AA U3 NoLaAM NMKOB Ha XpomaTtorpamme npoodbl, NoNyYeHHo
c nomMoubio YO L1, nHaknoHa rpagynpoBOYHOro rpaduka, MOCTPOEHHOTO C UCMOIb30BaHNEM CTaHA4apTHbIX pac-
TBOPOB aHa/IN3NPYEeMbIX COeAuHeHW. YacTo HeCcKo/bKo MUKOB U30LMaHaTOB BbIXOAAT Ha Xpomartorpamme
BMecCTe B Bue orvbatolieii HeCKONbKUX NMUKOB MI0XOro paspelleHuns. B aTom cnyyae nydiwe onpegenvtb
WHTerpan noj Bceli ornbatoLLei KpMBO Ha XxpomaTorpamme B 3afaHHOM Anana3oHe, YHeM MHTerpupoBaTh N1k
Mo oTAeNIbHOCTW. XpomaTorpammy, nosty4eHHYo C NoMoLbo ®J1/1. TpUMEHSAIOT 418 Ka4eCTBEHHOTO Mo TBEPX-
feHuns npucytcTBusi MAP-NpOM3BOAHbLIX M30LMAHATOB Cpean 3/MIMpyeMblX coeAunHeHunid. Mpu oTcyTcTBUM
MAP-Npon3BOAHbIX KAKUX-TM60 coeAMHEHWIA, 6a30Bast NIMHMUA XpPOMaTOrpamMmmbl, NOyYeHHO ¢ nomoLbio ®/1,
6yZeT ropu3oHTasIbHOI. Mo3ToMy XpomaTorpammy, Nosly4eHHy ¢ nomoubio ®1[, MOXHO UCrnosb3oBaTh AN
onpejeneHns Havana v KoHLa MHTErpupoBaHNa Ha XxpomaTtorpamme, noy4yeHHol ¢ nomoLbo YO L. BbixogHO
curHan ®J1/] CAMLKOM CU/TbHO MEHAETCA OT OJHOM0 COeANHEHNS KAPYroMy, YTOObI UCNOb30BaTb 3TOT feTek-
TOp A1 KONIMYECTBEHHOTO onpejefieHnsa n3oumaHaTos, A8 KOTOPbIX OTCYTCTBYHOT CTaHAapTHble o6pasLibl.
OpHako BbiGpaHHble A/TMHbI BOJTH BO36YXAeHNA 1 ncnyckaHus, obecneynsatot obHapyxeHne MAP-nponssoga-
HbIX C ,O0CTATOYHO XOpPOLIEel CeNekTUBHOCTbI0. ONbIT NokasbiBaeT, 4To A1 MAP-Npon3BOHbIX N30LMaHaToB
OTHOLLEHWE BbIXOAHbIX curHanos ®14/Y®[ coctaBnseTr npnbnusntensHo ot 0,33 A0 2 OTHOLWEHMA ANs
MAP-Npon3BOAHbIX MOHOMEPHbIX [uu3ounaHaTtoB. XpomaTorpammbl Npo6 cneAyeT CcpaBHUTL €
XpomMaTorpaMmamu XoocTbiX Npo6 v pesynbtatamy oTpuLaTeNIbHOIO KOHTPOAS AN TOro, YTobbl OTANYUTL
MUKM NO NPOM3BOAHBIM M30LMAHATOB OT NWKOB NO MPOW3BOAHLIM MOGOYHBLIX COEAUHEHWN, coAepXalLnxcs
B peareHTax, 1 NMKOB Mo ApYruM coeUHEHNAM.

9 KanunGpoBKa U KOHTPO/1b KauecTBa

9.1 CraHfapTHble rpajyvpoBOYHbIE PACTBOPbI

KannbpoBky NpoBOAAT eXeAHEeBHO C NCNO/b30BaHVEM LIeCTV CTaHAaPTHbIX rpagyMpoBOYHbIX PacTBO-
pOB B COOTBETCTBYIOLLEM AManasoHe n3MepeHuit. AHanM3npyoT 3TU pacTBOpbLI cpean nNpo6. Pabouwnii guana-
30H Y® [, B MONAX M30LMAHATHBIX FPYNN Ha TMTP cOcTaBnseT NpubnusntensHo oT 1m0 710 2 q 10 . Pabouwii
Avanas3oH HekoTopbix ®J1[1 MOXeT 6biTb N3MEHEH MOCPEACTBOM HACTPOWKM YyBCTBUTENIbHOCTU AeTekTopa.
OO6bIYHO peKoMeHAyeTCsl HacTpanBaTh YyBCTBMTENbHOCTb ®J1[, Takum 06pa3om, 4Tobbl ero pabounii AnanasoH
COOTBETCTBOBa/ 60/1€€ HU3KUM 3HAYEHUSM KOHLLEHTpaLW No CpaBHeHWIo C YO l. 3T0 NO3BOUT KOSIMYECTBEH-
HO onpefennTb MOHOMEp NPU 0YeHb HU3KOM YPOBHE ero cogepxaHus. OgHako B Takux yciosuax MAP-npous-
BOZHbIE NPU VX BbICOKOM COAEPXaHnn MoryT BblfaBaTb (01II00PECLIEHTHbIV CUTHaN BHE Npefesios gnanasoHa
nsmepeHunii ®/111. CtaHaapTHble rpajynpoBOYHbIE PACTBOPbI AO/MKHbI codgepxaTtb MAP-npousBogHoe(bie)
COOTBETCTBYOLLEro(LL4nMx) MOHOMEpPHOro(HbIx) Aun3ounaHata(os).

XOTs1 9TO He YyCTaHOBNEHO B METOAVIKE N3MEPEHUI, HO NPYMEHEHe BHYTPEHHero cTaHAaapTa BO3MOXHO
6yfeT ynydywarb MeTposIorMyeckne xapakTepucTukn Mmetoga. NpumeHeHne BHyTpeHHero ctaHfjapTa obecne-
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umBaeT BbISIB/IEHNE W/WNK KOPPEKTUPOBKY, HANPUMEP U3MEHUYMBOCTM 06beMa BBOAMMOI Npo6bl 1 Apelica Bpe-
MeHU yaepxunBaHus. OUeBUAHO, UTO BHYTPEHHUE CTaHAapTbl HE J0/IKHbI MPUCYTCTBOBATL B NPO6E 1 AO/KHbI
ZaBaTb xpomarorpaduyeckue nuk1 B Tex 06/1acTX XpoMaTorpaMMbl, rae He HabMAalnTCs NMKY aHaIMTOB.
Ons aHanusa npo6, coaepxallynx Au- 1 NoNMU3oLmMaHaTthl, B KAYecTBe NOAXOAALMNX BHYTPEHHUX CTaHAAPTOB
ucnonb3yloT MAP-Npou3BofHble MOHOM30LMAHATOB (TakuxX, Kak heHunusouuaHat uninm 6yTunusouumaHar),
MOCKO/bKY OHM GyAyT AaBaTh MUKW HA XpOMaTorpamMmmMe Mexay nukamu peareHTa u AunsoLaHaTos.

9.2 IpapgyvpoBOYHbIe rpaunkmn

CTpoAT rpafynpoBOYHble rpadmkm (3aBUCMMOCTb BbIXOAHOTO curHana cNCO, Mo/b/N. OT KOHLEHTpaumm
NCO-rpynn B cTaHAapTHOM rpafynMpoBOYHOM pacTBope) A5 KO/IMYECTBEHHOIO onpegeneHns MoHomMepa u
onuromepa. Onuromep KoNMYECTBEHHO ONpeAensaT No IMHERHOMY rpafAynpoBOYHOMY rpadinky Ha OCHOBE
nnowagei NMKoB AN MOHOMepHoro MAP-Npor3BO4HOIO Ha XpoMaTorpaMmMe, NosyyYeHHol C NoMoLblo YO/,
MoHOMep KonIM4yecTBEHHO ONpeAenstoT c NPUMeHeHeM Nto60ro N3 ABYX AeTEKTOPOB, PErMCTPUPYIOLLUX BbICO-
TY WAu naowaab Nuka, oAHaKko Ans nuka thlyopecLeHTHOro CUrHana pekoMeHAyeTcs PerncTpMpoBarTh BbICOTY
Xpomarorpaduyeckoro nuka. MoxeTt noTpeboBaTbCs KBagpaTuyHasa annpokcumMalms rpagyvpoBoYHOro rpa-
dvka. nonyyeHHoro c nomoubto ®J1[l, NOCKONbKY B 061aCTU HU3KOTO COAepxaHus Ha rpadmke MoxeT
NOsIBUTLCS U3rno.

9.3 XonocTble Npobbl peakTMBOB

AHanNu3npyoT ABE X0/10CTble MPO6LI pacTBOpPUTENSA (ALeTOHMTPUIA) B HaYas e Kaxaon cepumn npob. Xpo-
MaTorpaMMy BTOPOI XO/1I0CTOM NPO6bI UCNOL3YHT AJ151 HACTPOWKM aBTOMATUYECKOro BblYMTAHUS XpoMaTor-
paMMbl pacTBOpPUTEsSIA U3 XpomaTtorpamMm npo6. AHaNM3MpYT OAHY AOMOSHUTENbHYK XO0CTyH0 Npoby
pacTBOpUTENS Ha Kaxyt cepuio npobbl. AHANM3NPYIOT OLHY XONI0CTYI0 Npoby, cogepxatyyto MAP-peareHT,
Ha KaxAble AecsTb NP6, NpU 3TOM HE MEHee TPEX Ha Kaxayto ceputo Npo6. MIcnosib3ytoT KOHTPOJ/IbHbIE NPO6LI
019 YCNOBUIA MPUMEHEHUS 1 XONO0CTble NPO6bLI AN18 0TPULATEIbHOr0 KOHTPOS A4/18 UAEHTUMKaLMmn NMKoB, He
OTHOCSILLMXCS K M3oumaHaTam (06bIYHO NMKOB MOBGOYHbLIX COEANHEHUIA, COAEPXKALLMXCS B peareHTax), Kotopble
CKOopee BCEero MoryT NosiBUTbLCA Ha Xpomarorpammax npoob.

9.4 TexHWYecKui NpoayKT

AHaNN3NpyT TEXHUYECKME NPOAYKTHI, TPYMeHseMble B pabouyeli 30He, NpefcTaBuTesbHbIe A1 Coefu-
HeHwuii, cogepxalymxca B npo6e Bo3ayxa. Mo BO3MOXHOCTY BCerAa aHaM3npyoT TEXHUYeCcKne NPoAYKTbI. Tak-
Xe pekoMeHAyeTCcA aHa/M3upoBaTb NPOAYKLUIO, He coepxallylo usouuaHartbl (Hanpumep, paxuumio
BbICOKOMO/IEKY/IAPHOTO cnupTa AByxchasHoi cnpeil-cuctembl, cogepxatleil BbICOKOMONEKYNSAPHbIV CANPT),
4YTO6bI Y6eanTLCS B TOM, UTO OHM HE COAEepXaT MeLlatoL X coeMHEeHN, KOTopble MOTYT ObITb OLLIMBOYHO NpU-
HATbI 3a M3ouMaHatbl. TeXHu4eckue npoayKTbl cnegyetnepej aHain3om gepmsarTuanposats ¢ nomoLbio MAP
(cm. 4.3.4). Ans noaTBEPXAEHNS OTHECEHUSA NKOB HA XpomaTorpammax npob K nsoumnaHatam pekomeHayeTcs
NPUMEHATbL XPOMAaTOrpaMMbl TEXHUYECKNX N30LMaHaTOB, 0COGEHHO NPU HNU3KOM YPOBHE COfepX)aHus.

9.5 BBepeHMVe aHanuTa 419 KOHTPO/1A KavyecTBa

B kaxpgovi cepun Npo6 BBOAAT aHa/IUT B OAVH HEWCNO/Ib30BaHHbI NPOGOOTOOPHMK Ha Kaxable AecATb
npo6 1 MUHMMYM OAVMH pa3 Ha cepuio Npo6. CoaepxaHne aHanuTa B Npobe 4715 KOHTPONS kavyecTsa AO/HKHO
COOTBETCTBOBATb €r0 COAEPXKaHWNI0 BKOHKPETHOI cepumn Npo6 n/nnmn Tpe6oBaHnAM, NpeabsaBAsSeMbIM KTOYHOC-
TV NPOBOAMMOrO aHann3a. 3T0 MOXeT 03HavyaTb BBeEeHNe B NPO600TO0PHUK aHaNNTa Npu CoAepX)aHum, aKBN-
Ba/IeHTHOM TOMY, KOTOPOE AO0JIXHO 6blTb 0TO6pPaHO M3 aTMocdepsl, cogepxalieii aHanut npu npegenbHo
[0nycTMOM YpOBHe BO3[eiCTBUS, 1 0TOOp Npob B TeyeHne nepuoga npeLctaBuUTeNbHOrO ANs nepuoja B
YyCNoBUAX NPpUMeHeHns. BBOANMBIA aHanUT MOXeT MMeTb 1 60/fiee HU3KUIA YPOBEHb COAEpXaHus, eCnn OH
6y[leT COOTBETCTBOBATL YPOBHIO €0 CoZlepXKaHus B peasibHbIX npobax.

10 BblunciieHus

10.1 MoHomep

CTposAT rpagyvpoBOYHbIV rpaddMk 3aBUCMMOCTU BbICOTbI UM MIOWAAN NUKa (MpeanoYTUTeIbHO BbICOThI
nuka), Nosly4eHHoro c nomobio P14 ot koHueHTpauun NCO-rpynn cNCO, MOSb//, B CTaHA4APTHbLIX rpagyvpo-
BOYHbIX pacTBopax MoHoMepa. OnpegensaoT cNCO B KOHTPObHOV Npo6e No rpagynpoBOYHOMY rpadonky.

[na npo6, oTobpaHHbIX Ha PUALTP, Maccy usoumaHata T, B MUKpOrpaMmax Ha KOHTPOJIbHY Npooby,
BbIYUCAAIOT NO hopmysie

m = CNCOmeqVf'1000-

rae cNOO — koHueHTpauust NCO-rpynn B KOHTPOJIbHO Npo6e, onpeseneHHas no rpagyvpoBOYHOMY rpaduky,
MONb/A;
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mcg — macca MOHOMEPHOro n3oumaHarta, B rpamMM-aksuBaneHTax nsoynanaral>(cm. Tabnuuy 1). nam macca
NCO-rpynn, B rpamMmm-3KB/BasieHTax n3ounaHara, T. e. 42;
V, — KOHEUHbI 06beM KOHTPO/IbHOI Npobsl (CM. 6.7), M.

MpumeyaHune — EgnHuua,BkoTopoil 6yeT BbipaxeHo OKOHYaTelbHOE 3HaYeHne T.6yjeT 3aBuceTb OT TOTO,
B KaKoil efiuHNLLe BbipaxeHa med, nogctaBnsaemas a hopmyny. OkoH4YaTeNbHOe 3Ha4YeHne MOXET OblTb BbIPa)XXEHO B MUK-
porpammax moHomMmepa nnun mukporpammax NCO-rpynn (g4ns onuromepa B mukporpammax NCO-rpynn uam mukporpammax
APYTUX n3oLmaHaTcofepxalnx coejuHeHn, ecnm 9KBUBaE€HTHbIE MACChbl 3TUX COeJMHEHWNIT U3BECTHBbI).

[nanpo6, 0To6paHHbIX C NOMOLLLI0 UMMNMHXEpPa. Maccy n3ouuumaHaTta T. B MUKpOrpamMmmMax Ha KOHTPO/1b-
HYI0 Mpo0by, BbIYNCAAOT Mo hopmyne

»=cNco"” eqvfM ' Lip)+100°-

rae cNCO — koHueHTpauua NCO-rpynn, B KOHTPO/IbHOM Npobe, onpegeneHHas no rpagympoBoYHOMY rpadov-
Ky, MOJb/N;
meg— Macca MOHOMEpPHOro n3ounaunTa, BrpaMMm-sKkBrBaneHTax nsoynarHara (cm. Tabnuuy 1). unu macca
NCO-rpynn. B rpamMm-3KB/BasieHTax usounaHara, T. e. 42;
V, — KOHeuHbIli 06beM pacTBOpa KOHTPO/IbHON Npobbl nocne T3 (cm. 6.8). mn;
V, — 06wuii o6bem 6yTnN6eH30HATHOrO KOHTPOJILHOTO pacTBopa B umnumxepe (cMm. 6.8). mn;
VIp — 06bem, KOHTPOIbHOM NPO6LI 6YTUI6EH30HATHOrO pacTBopa usouvaHarta (cm. 6.8). mn.

MpumeyaHune — EAnHuLA, akoTopoil 6yeT BbipaXeHo OKOHYaTesibHOe 3HauyeHueMm, 6yaeT 3aBuceTb 0T TOTO,
B KaKoi efnHnye BblpaXxeHa meq. nogctaBnigseMmas B qJOpMyI'Iy. OKoH4YaTeNbHOE 3Ha4YeHNne MOXET ObITb BblpaXeHo B MUK-
porpamMmmax MoHomepa unu mukporpammax NCO-rpynn (ans onuromepa B Mmukporpammax NCO-rpynn unm Mmukporpammax
APYTUX n3oLmaHaTcogepxalnx coeuHeHn, ecnn 3KBUBaNEHTHbIE MACcCbl 3TUX COeJUHEHWNIT U3BECTHbI).

10.2 Onuromepsbl (o6Liee cogepxaHne o6HapyXeHHbIX N30LMaHaToB)

Bce MAP-npou3BogHble n3oLmaHaToB npu Ux peructpauun c nomowboY ® [l umetoT 6/1m3kme koaduum-
€HTbl Npeo6pa3oBaHNs, 0IMroMepbl MOTYT 6bITb KOJIMYECTBEHHO OnNpeeneHbl N0 rpagynpoBOYHOMY rpadomnky,
NOCTPOEHHOMY Ha OCHOBE pe3y/ibTaToB aHa/m3a CTaH4apTHbIX FPagynpoBOYHbIX PACTBOPOB MOHOMEPa, Npes-
NoYTUTEIbHO TOr0 MOHOMEPa, U3 KOTOPOTro NoyyYeH onmromep. CTPOAT rpafynpoBOYHbINA rpadhrk 3aBUCUMocC-
TV NAoWagmn nuka, nosyvyeHHoro ¢ nomoubio Y®/. oT koHueHnTpauun NCO-rpynn, mMosb/n. B CTaHAAPTHBIX
rpafynpoBOYHbIX pacTBopax MoHoMepa. Moyrnosomy KoathhuLMeHTY rpagypoBOYHOr0 rpaduka BblUMCASOT
KoHueHTpauuto NCO-rpynn oTAeNbHOro nsouuaHara, rpynmnel ©3oumMaHaToB vam Bcex usoumnaHatos cNCO I
MOSb/N. B KOHTPOJIbHOI Npo6e no dopmyne

CNCO. tp = A p /ftcal’

roe Alp— nnowab NMka Ha xpomaTtorpamme, noslyvyeHHol cnomoLbio Y® L. ans nsounaHata(oB) B KOHTPOb-
Hoi1 npobe;
6cal — yrnoBoWi KO3 hMLMEHT rpalypoBOYHOro rpachrka, BblpaXeHHbl BeguHMLax naowann nuka, nony-
YEHHOro C NomMoL b0 YP[l. Ha KOHLeHTpauuio.

Mo gaHHOV MeToAMKE MOXHO onpeaesiMTb COAepXaHne B MOMIAX U30LMaHaTHON rpynnbl 0OIMTOMEPOB B
06beme npo6bl. Mo 3TOW MeToAMKe HeNMb3sA onpeAesiMTb Maccy MCKOMOro COeJMHEHNS, MKT. eC/I HEU3BEeCTHa
ero aKBuBasieHTHasA macca. B elicTBUTENIbHOCTM MMEIOT 1710 CO CMECHI0 COEAMHEHWNI C Pa3NINYHBIMU U HEN3-
BECTHbIMY 3KBMBANEHTHbIMW Maccamu. [ins nepecyeTa KoHueHTpauun NCO-rpynn. Monb/n, B MUKpOrpaMMbl
nsoumaHaTHol rpynnsl Ha Npo6y ncnonb3yrT popmMynbl (cM. 10.1) n akBMBaneHTHy Maccy NCO-rpynnbi: 42
rpaMMa Ha 3KBMBaJ/IEHT. B HEKOTOpbIX CTpaHax, BKMo4as ABcTpanuto. PuHnavauio. Vpnasguio. LLiseuuio
n CoeguHeHHoe KoponeBCcTBO, NPUHATbLI eA4NHULLbI NOTNOLWEHHO A03bl: MUukporpammbl NCO-rpynn B eanHuLe
o6beMa Bo3gyxa.

11 Mewarowme coegruHeHUA
NMob6oe HemsoumaHaTHOe coefuHEHME, KOTOpoe o6pasyeT NMpou3BOAHbIA npoaykT ¢ MAP, sBnsieTcs

noTeHUunasibHbIM Mellawum onpegeneHnto coegnHeHmnem. Mob6oe coegmHeHne, KOTopoe 3/IlonpyeT BO Bpe-
MS UKW Nocne BpeMeHU yaepXnsaHnua MoOHoOMepa 1 noraoLwaeT Hag/InHe BO/THbl 253 HM. NOTEHLUManbHO MOXET

11 B cucteme CU egnHunueit nN?04BMeCTO «rpaMM-3KBMBANEHTOBY» GyAeT «r/MOb».
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MellaTb KOIMYeCTBEHHOMY OnpeesieHnto nsoumaHaToB. Melatwowme coefuHeHns, 415 KOTOPbIX He Habto-
[aeTcsa 3HaYMMoi hiyopecLeHLnn Ha 3aJaHHO A/TVHE BOJTHbI BO30YXAEHNS U UCNYCKAHUS, MOUYTU HaBEpPHsIKa
He cogepxaTt MAP. ECnv 3TO He aMUHbI, TO UX MOXHO C JIErKOCTbI0 OTAEeNIUTb OT MAP-Npon3BOAHOIO 3a cHeT
n3MeHeHus rpagmeHTa pH. Muku MAP-Npon3BoAHbIX NOBOYHbIX COeAUHEHNI HABN0AATCA Ha XpoMaTorpam-
Me 1 MOTyT OKa3blBaTb MellatoLLee BANsSHMUE NPU HU3KOM YPOBHE COoAepXaHUs n3oumaHatoB. BnusHue mewwato-
LLMX COeAUHEHN CBOAAT K MMHUMYMY, NPOBOAS aHan3 npob B TeueHne 30 4He nocne nx otéopa 1 ncnonb3ys
X0/10CTble NPO6bI 1 NPO6LI OTPULLATENBHOTO KOHTPOS 418 MAEHTU(UKALMIN JIMKOB NOBOYHBIX COEANHEHUIA.

12 OnpepgeneHne xapakTepucTuk atpdpekTMBHOCTHU

12.1 BBepoHune

M3mepeHune KoHLeHTpaLmm n3ounaHaTos B BO3Ayxe paboyeil 30Hbl MMeeT HeonpeaeIeHHOCTb, KoTopas
MOXeT 6bITb BblpaXeHa Kak cymmapHas (cM. [5]) nnu paclumpeHHas HeonpegeneHHocTb (cM. [4]). MoaTomy
OLleHKY HeornpefeieHHOCTN He06X0ANMO BbINOIHATL B COOTBETCTBUM C OAHVM U3 3TUX BYX CNOCO60B. B 060MX
cny4yasnx aTa OLeHka BKItoYaeT B cebs onpefeneHne cocTaBnsaoLWmnx HeonpeaeneHHoCTH, BbINoSIHEHHOE Npu
NnabopaTopHbIX UCMbITAHWAX UIN UCTbITAHUAX, BOCNPON3BOAALLMX YCI0BUA NPUMEHEHUS, UIN HA OCHOBE NMe-
owencs nHdpopmavmu. NonyyeHHble 3Ha4YeHNA HeonpeaeIeHHOCTY U3MepPeHNs 3aTemM MOryT GbITb CPaBHEHbI €
3aflaHHbIMK  KPUTEPUAMU, Hanpumep YCTaHOBMEHHbIMU B [5] MnAu npegycMOTPEHHbIMU HaLMOHANbHbIM
N MeXAYyHapOoAHbIMU 3aKOHOAATEIbHBIMU aKkTamu.

OTOT pa3gen no onpefeneHnto MeTpoorMyecknx xapakTepucTuk B3aT U3 [2] ¢ BHECEHUEM HEBONLLLOTO
yncna nsmeHeHuin. Xota 60/bLMHCTBO (DAKTOPOB, ABMAIOLWMNXCA UCTOYHUKOM HeonpeAeneHHOCTH B MeTogax,
onuncaHHbIX B [2] 1 B HACTOALWEM cTaH4apTe OAMHAKOBbI, Pa3/iMynsa 3TUX METOA0B 06yCNaB/IMBalOT HEKOTOPbIE
N3MeHeHVs B OTHOLWEHUN (DakToOpoB, BHOCALLMX BK/1ag B HeonpeaeneHHoCTb. O4eBMAHO, YTO OLLEHEHHbIE UK
BblUMC/IEHHbIE 3HAYEHWSA BKNA0B B HEONpPeeeHHOCTb YacTo 6yAyT pa3/inyHbl.

Bknagpbl B HeonpeaeneHHoCTb U KpuTepumn npueefeHsl B Tabnuue 3.

Ta6nuya 3— Bknagbl B HEONPeeNeHHOCTb U KpUTEpUM

Cumson Kputepwuii

Bknag B HeonpeeneHHoCTb MyHKT
BK/1aga (NpefenbHO Jonyckaemoe 3HaueHue)

O6beM KOHTPOJIbHOW NpoGbI 12.2.2 —

Pacxos npu ot6ope npob — kanu6- OTHOCUTeNbHaA HeonpegesieHHoCTb < 2 %

poBka
Pacxog npv oT6ope npo6 — pasbpoc Ad <5«
MpogonxutensHocTb 0T60pa Npob t OTHOCUTeNbHasA HeonpedeneHHocTb <0.1 %
TemnepaTypa BO BpeMs oT6opa npob6 T OTHOCUTeNbHas HeonpegeNeHHoCcTb < A %

NasneHne Bo Bpems oT60pa npob OTHOCKTEeNbHAsA HeonpeAeneHHOCTb <2 %

Macca aHanuta TbIT 12.2.3 -
CTabunbHOCTbL aHaNUTa BO BpeMa xpa- He HabniopaeTcs CyWeCTBEHHON pasHuLibl
HEeHUs WNCO. § Mexay pesynbTataMmu uaMepeHuii 4na npo6, no-
NYYEeHHbIMU [0 U Noc/ne XpaHeHus
OhhekTUBHOCTL peakynun/akcTpakumm M o Bonee 90 % npu npejenbHOM 3Ha4YeHUn
C OTHOCUTENbLHON HeonpeaeneHHocTbo. < 3 %
Macca wu3oumaHata B CTaHAAPTHbIX OTHOCWUTeNbHas HeonpeaeneHHoCTb. < 2 %
rPafyMpOBOUHbLIX PacTBOpax mces
HecooTBeTcTBUE rpafjynpoBOYHOro OTHOCWTENbHbIE Pa3HOCTN B Npegenax guna-
rpacguka LOF nasoHa rpagyvposkun < 3 %; npu npeAenbHOM

3HavYeHun <2 %

[ipelich BbIXOAHOTO cUTHana B npome-

RD <3%
XYTKax Mexzay rpajyvmposkamm
Mpeun3noHHOCTb aHanunsa r <1%
CenekTMBHOCTb 3 Paspewatuwas cnocobHocTb > 1
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OkoHuaHue Tabnuubl 3

Cumson KpuTepwii
Bknag a HeonpefeneHHoCTb MyHKT
BK/aja (NpepenbHoO fonyckaemoe 3HaueHue)
YpoBeHb X0M10CTbIX NOKa3aHuit 12.2.4 < 50 Hr NpyM OTHOCWUTENbHOI HeonpepeneH-
Tb

HOCTM <5 %
MexnabopaTopHble Bapuayuu 12.2.5 OTHOCKUTeNbHas HeonpegeneHHocTb <7.5 %

12.2  OueHka xapakKTepucTuk adphekTuBHOCTNI)

12.2.1 3dheKTUBHOCTbL YNaBAINBAHUA B 3aBUCUMOCTUN OT pacnpefeneHns yacTul no pasmepy
Moapo6Hoe onucaHne TpeboBaHii U METOA0B onpefeneHns AaHHON XapakTepUCTUKN NpUBEeAEHO B [4].
12.2.2 OT60p Npob6 BO3gyXxa

12.2.2.1 O6beEM 0TO6paHHOrO BO3ayxa
OTo06paHHbIli 06beM Bo3gyxa Vsam, 0ObIYHO BblpaXEHHbI B MUNIMANTPAX, BbIYUCASAIOT HA OCHOBE pac-
Xo/4a Bo3ayxa, U3MepeHHoro o 1 nocne otéopa npob, kakyctaHoBneHo B MCO 16200-1 no chopmyne

)

roe g0 — pacxof B Havasie oT6opa Npobbl, M/MUH;
Q — pacxop B KoHLe oT6opa Npobbl, MA/MUH;

t — NPOAO/IKMTENBHOCTL OT60pPA NPO6. MUH.

HeonpepeneHHOCTb pe3ynbTaToB U3MepeHusi 06bemMa 0TO6paHHOro BO3yxa cklabiBaeTcs U3 Heornpe-
[eNeHHOCTeN, CBSA3aHHbIX:

a) cuM3MepeHusMM pacxoja Ao 1 nocse ot6opa npob,

b) conpegeneHmemMm NPoAO/MHKUTEILHOCTM 0T60pa Npoo.

C) CU3MeHEeHMsIMU pacxofa Bo BpeMsl oT60opa Npo6 — 1 MOXET 6bITh BblYMCIEHA NO hopMye

u2(Y«ar>, u24o)-L2<a>+1p . “H<? 2)
Y&T (Qo'Qif t2 [(9o*m,)12’
L 2 J

B KOTOPOI nocnefHwii 4neH npeactaBnseT coboil BkNag B HeonpeaesieHHOCTb, CBA3aHHY C U3MEHEHNSMM
pacxofa Bo Bpems oT6opa npob.

12.2.2.2 MpogomknTenbHOCTL 0T60pa Npob

MpopomxnTenbHOCTbL 0T60pa Npob t MoXeT 6bITh ONpeAesieHa ¢ NorpewwHocTbio B Nnpegenax +0,5 MuH.
Mpy NpofoMKNTENBHOCTU 0T60Pa NPO6 8 4 OTHOCUTENBLHON HEONPeAEeNEeHHOCTLIO M3MEepPEHUii t npeHebperatoT
n3-3a ee HebGOo/bLIOro 3HAYEHUS.

12.2.2.3 V3smeHeHus pacxoga BO Bpemsi 0T60pa npo6

MrHoBeHHOe 3HauyeHne pacxofa Bo BpeMsi 0T6opa Npob Hem3BecTHO. HeonpeaeneHHoCTb, 06yC/OBEH-
Has U3MEeHeHNsIMM pacxoja Bo Bpems 0T6opa npob, uvar qMoxeT 6bITb OLeHeHa Ha 0CHOBE NPenoIoKeHUs 0
paBHOMepPHOM pacnpegeneHunn no opmyne

«20-9,I (3)

var.tr 12

12.2.2.4 MpuBefeHne 3HauYeHNn 06bema NpPobbl K 3a4aHHbLIM TeMMepaType v aBeHuno

[ns npuBefeHus 3HaueHui 06 bema Npobbl K 3ajaHHbIM TeMnepatype uaasneHuto (STP. cm. [18]) Heo6-
XOAMMO 3HaTb X AeliCTBUTEIbHbIE CpeHMe 3HaYeHns BO BpeMs oTbopa npo6. HeonpegeneHHOCTU 3HAYEHWI
TeMmnepartypbl Ty AaBneHns p, UCNOb3yeMbIX 419 NPUBEAEHNA K 3afaHHbIM YC/TOBUAM, MOTYT 6bITb MOMyYeHb!
Ha OCHoBeE:

a) pes3ynbTaToB peasibHbIX U3MEPEHUIT C Y4ETOM HeonpeaesieHHOCTH, 06YCNOB/IEHHON TpafyvpoBKol
[aTYMKOB TEMNepaTtypbl U AaBfieHns, no gopmyne

n2=n2 * SmgM.

rae ucal— HeonpeaesieHHOCTb, 06YC/I0BIEHHAS TPaLyVPOBKO fAaTUMKOB:
smeas — cTaHfapTHOe OTK/IOHEeHWe pe3y ibTaToB U3MepeHuii TemnepaTypbl/gaBneHus;

> OLeHKa xapakTepucTuk ach PpekTBHOCTU OCHOBAHA Ha NoAxoje, NoA4po6GHO onucaHHoM B [4].
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M — YKCO Pe3ybTaToB U3IMEPEHUI TOMNepaTypbl/AaBNeMNS;
b) MHhopMaLMK 0 NpeaenbHbIX 3HAYeHNsIX TemnepaTypbl U AaBaeHus BO BpeMsi 0T6opa Npob B Npeano-
JTIOXEHWMN UX PABHOMEPHOTO pacrnpeseneHus.
Hanpumep, ecnu npegesbHble 3HaueHns TemnepaTtypsl 7min u TTax U3BECTHbI, TO HEONPEeAeIeHHOCTb,
06YCNOBNEHHYI0 U3MEHEHUEM TEMMNEPATYPbI 7, BLIYUCAISAIOT Mo hopmMyne

n2 +Me -7TVI)2 (5)
cal 12

Kak npaBuno, nepsblii YneH B hopmyie He3HaUNTENEH MO CPABHEHMIO CO BTOPLIM.
12.2.2.5 CymmapHas HeonpegeneHHoCTb 06bema npobbl
Bknagpl B HeonpeaeneHHoCTb, NoyveHHble no 12.2.2.4, cymmMupytoT 1 HeonpegeneHHocTb 06bema npo-
6bl, NPUBEAEHHOrO K CTaHAAPTHLIM YC/TOBUAM, BBIYUCAAIOT N0 hopMysie
u20 W stp). u2(viam) "y 2(7) , n2(p) (6)
vdmSTP VEm \ P2

12.2.3 AHanus

12.2.3.1 MaccaaHanuta B npobe
Maccy n3oumaHarta B npobe Bo3Ayxa msamBblUMCASAOT N0 opmyrie

T = nam (@)
v

rae nc — aeKTMBHOCTb y1aBNnBaHus;
1re,e — adhhpekTUBHOCTb peakuym/aKCTpakuuu;
ft — koahpuymeHT npeobpasoBaHus,
manai ~ macca n3ounaHaTa B npobe 6e3 yyeta nonpasku:

Sa— cTabubHOCTb aHannTa B Npo6e;

VS — KO3(h(PULIMEHT, CBSA3aHHbI C UBMEHUYMBOCTLI0 YCTPOIACTB 0T6Opa Npo6.

12.2.3.2 CtabunbHOCTb aHanuTa

CTabunbHOCTb aHa/INTa fO/MKHA ObITb YCTAHOB/IEHA 3KCMEPUMEHTANLHO A5 YCI0BUIA XpaHeHus (Bpe-
Ms, Temnepartypa ugpyrve okpyxatoLme ycnoBus), TMNMYHbIX 415 KOHKpeTHol nabopaTtopun. MicnbiTaHus cre-
JyeT NpoBOAMTL NPV YPOBHE COAEPXaHMA n3oumaHata, COOTBETCTBYIOLWEM KOHLEHTpaLMK, SKBUBAIEHTHOM
npeaenbHO A0NYCTUMOMY 3HAYEHUIO.

Mpu BpemeHu (= 0 u (= {fo/mKeH 6bITb NpoaHanM3MpoBaH psa Npob (N2 6) B yC/I0BUSIX NOBTOPSEMOCTH.
[ns 060unx 3HaueHnli BpeMeHu Npobbl cnegyeT BblGMpaThb CriyvaiHbiM 06pa3omM 13 napTum penpe3eHTaTUBHbIX
npo6, 4TO6bI CBECTU K MMHUMYMY BO3MOXHbIe cucTeMaThyeckne n3mMeHeHns cogepxanuvs. 1ns npoBepky cta-
6UNBHOCTU NCMONb3YIOT (-KpUTepun CTblofgeHTa (4BYCTOPOHHMWI KpUTEPUIA NPV YPOBHE [OBEPUTENIbHON BEPO-
ATHOCTM 95 %). HeonpeaeneHHOCTL onpeaesieHns cTabunbHOCTU COCTOMT W3 BKNaA0B, 00YC/IOB/IEHHbIX:

a) pecopbuueii (cnyyaliHas cocTaBnsowas 3heKTMBHOCTM Aecopbuum):

b) rpagyvMpoBKOli (CnyyaliHas cocTaBnsoLwas rpagynpoBkm);

C) NpeLM3NoHHOCTbI0 aHaIn3a,;

d) HeogHOpOAHOCTLIO NapTHKM NPO6.

Mo cywiecTBy, BkIag B HeonpeAeeHHOCTb, 06yCNOBNEHHbIV onpefeneHnemM cTabunbHOCTM aHanuTa.
yXXe BK/IOYEH B Apyrve BKNagbl B HeonpeaeneHHoCTb U HeT He06X0ANMOCTH ero yunTbiBaTb.

12.2.3.3 3pheKTMBHOCTb peakLun/akCcTpakLmm

AhheKTUBHOCTbL peakLMn/akCTpakL M n3oumaHarta u ee HeonpeaeneHHoCTb, Kak Npasusio, NoyvarT Ha
OCHOBE NOBTOPHBIX N3MEPEHU KOHLEeHTpauuyn atTecTtoBaHHbIX CTaH4apTHbIX o6pasuos (ACO) n3oumnaHata
1N npoaykTa(oB) ero peakymn. HeonpeaeneHHOCTb, 06YCNOB/IEHHYIO HEMOTHOTOM peakun/3KCTpakuun. ans
YPOBHS cOfilepXaHna usounaHaTa, CoOOTBETCTBYIOLLEr0 NpefesibHO AONYCTUMOMY 3HAYEHUIO, BbIYUCASAIOT Ha
OCHOBeE BK/1af0B;

a) HeonpeaeneHHOCTU 3HAYEHNSA KOHLLeHTpaLMmM CTaHA4apTHOro pacTBopa;

b) cTaHAapPTHOro OTK/IOHEHNA CPpeAHen cCTeneHn N3BnedYeHns;

C) OTK/IOHEHWSI cpefHeli Macchl n3oumnaHaTa B npobe No OTHOLIEHMIO K Macce n3oumaHata B ACO.

HeonpepeneHHOCTb, 06YCOB/IEHHYIO HEMOMHOTOM peakuMn/aKCTPakLMmn. BbIYUCAAIOT No hopmyne

uw . _ Lgecam n s2(mdot) + (Mestt -iwCRM)2 (&)
'Vojo2 m CRM m det m CRM

rgeTcKM — arTectoBaHHasA macca usounaHarta B ACO:
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ucrm — HeonpeaeneHHOCTb aTTeCTOBaHHON Macchl n3oumaHata B ACO;
mde(— cpegHsas macca nsoumaHata, onpefeneHHas npu aHanuse:
s{mdet) — cTaHfapTHOE OTK/IOHEHME CPefHEero 3Ha4yeHUs Maccbl, NOJIyYEHHOI Ha OCHOBe pe3y/nbTaToB

MOBTOPHbIX NU3MEPEHWIA.

MocnepgHum yuneHom B oopmMyne, NpeacTaBaoLmnmM cob0oli HeonpeaeieHHOCTb, 06YC/TOBMEHHYH0 3HAUMN-
MbIM CUCTEMAaTUYECKNM CMELLeHNEeM 3HAYEHUS U3MEPEHHOI MacCbl OT aTTECTOBAHHOIO 3HAYEHNS, MOXHO npe-
Hebpeub. ecnn

a) cMmelleHne CTaTUCTMYECKN HE3HAUYNMO NPY YPOBHE L0BEPUTENbHOM BEPOSATHOCTHM 95 %;

b) BBefeHa nonpaska Ha CMeLleHue.

Ecnm ACO HeT B Hanuuuu, TO cnefyeT UCNOJ/b30BaTb Martepran HauBbICLLErO METPOI0rMyYeckoro
kavecTsa.

12.2.3.4 KoapdhuumneHT npeobpasoBaHms

Mo meToauke M3MepEeHNiA, YCTaHOB/IEHHON B HACTOSALWEM CTaHAapTe, MOXHO KOMIMYECTBEHHO onpege-
NVTb n30uMaHaThl, 4719 KOTOPbIX HET B HAIMYMMN aHATMTUYECKUX CTaHAAPTOB, Ha OCHOBE KoadhduLmeHTa npe-
o6pasoBaHua Y[, ans MAP-nponaBoAHOro Hanbosnee nogxoasLLero MOHOMepPHOro gnnsoumnaHara. pyrumm
cnoBamu, mMetof obecneynBaeT KONMYECTBEHHOE ONpejesieHne n3ounaHaToB B TOM ciydyae, eciv ANsa HUX
noslyYeH Takolixe koadduuneHT npeobpasosaHnsa YO L. kak v ans moHoMepa. B gelicTButensHocTy Koaddu-
LMeHT npeobpasoBaHusa Y®/[l B 3aBUCUMOCTU OT COEANHEHUA By eT He3HaUMTEeIbHO oTnYaTbes. Heonpege-
NEeHHOCTb KoadhduumeHTa npeobpa3oBaHUs MOXeET OblTb OLEHeHa MO W3MEHYMBOCTU KO3I(PULNEHTOB
npeobpasoBaHunsA AN HECKOMbKNX Pa3/INUHbIX N30LMaHaTOB.

12.2.3.5 HeckoppeKkTupoBaHHasa macca aHanuta

HeonpegeneHHOCTb HEKOPPEKTMPYEMOI Macchl COefUHEHNS 06yCNOBEHA:

a) HeornpefesleHHOCTbIO 3HAYEHWNI KOHLEHTPaL MmN CoOeUHEHUS B UCNO/b3YeMbIX CTaHAaPTHbIX rpagyv-
POBOUYHbIX pacTBopax:

b) HECOOTBETCTBMEM rpafyvpOBOYHON PYHKLMUNK;

C) ApeiidoM BbIXOAHOIO CUrHaNa AeTekropa Mexay rpafympoBkamu;

d) npeLM3nOHHOCTbIO aHaNn3a;

€) CeneKTMBHOCTbI0 XpomaTorpaduyeckoli CUcTeMbl.

12.2.3.6 CraHgapTHble rpagynpoBOYHbIE PACTBOPSLI

HeonpegeneHHOCTb 3HAYEHWUI KOHLEHTpauuy n3oumaHara B UCNOMNb3yeMblX CTaHAAPTHbLIX rpagynpo-
BOYHbIX pacTBoOpax 3aBMCUT OT TUMa CTaH4apTHOro pacTeopa.

[nsa ctaHpapTHbIX rpagyvpoOBOYHbLIX PAacTBOPOB B TOJYO/sIe€ WU aueTOHUTPWUIEe HeonpefesieHHoCTb
COCTOMT U3 cneayoLwmnx BKNagos:

a) HeonpepesieHHOCTb 3HAYEHWI YNCTOTbI n3oLUmMaHaTa, U3BECTHOWM M3 CONPOBOANTENbHON JOKYyMEHTa-
LM N3roTOBMTENIA, Kak NpaBmo, NpeAcTaBNsemMoli Kak MUHUMasbHbI ypoBeHb YNcTOThbl. WNCO p. Hanpumep,
maccoBas 07151 WNCO p=99 % unu maccosas gons wNCO pl- 99 %; B nepBom cniyyae OTHOCUTENbHAsA Heonpe-
OEeNeHHOCTb. 06yCN0BEHHasn Hamunem npumecei 3agaetcs kak (100 - wNOO p)%: Bo BTOPOM c/yyae — 370
OTHOCUTE/IbHAA HeonpeaeneHHOCTb, OLeHVBaemMas B NpeAnosioKeHUN PaBHOMEPHOro pacnpegenieHns no
thopmyne

_ HOP tv~cop)2” 9)
12

b) HeonpeneneHHOCTV B3BELUMBAHNS BELLEeCTB 1 pacTBOPOB N0 METO/Y PasHOCTW Macce, T. €. B 3TOM CJ1y-
yae HeonpeaeneHHOCTb B3BELUMBAHUS, 06bIYHO UWeigh, BbIYMCASIOT Mo hopmyie

(10

rae ubal — norpeLwwHocTb NCMN0/b3yeMbIX BECOB.

12.2.3.7 HecooTBeTCTBME rpagyMpoBOYHON (DYHKL UK

HeonpepeneHHOCTb, 06YCNOB/IEHHYI0 HECOOTBETCTBMEM rPaAyUPOBOYHON OYHKLMKN, MOXHO BbIYMCIUTD
015 KOHLEeHTpauumn n3oumaHata (COOTBETCTBYHOLEN Macce usounaHata, 0To6paHHOro npu npegenbHoOM 3Ha-
YEHMM) N0 OTK/IOHEHMSAM OT rPafyMpOBOYHOW (DYHKLUMUW, NOSYYEHHOU B3BELIEHHbIM METOAO0M HaUMEHbLUNX
KBaApaToB A1 NMHENHOW perpeccun, Ae/IeHHbIM Ha KOHLEHTpauuvio n3ounaHaTa B CTaH4apTHOM rpagynpo-
BOYHOM pacTsope, no opmysne
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2 _ (Arag ~Tum (11)

n
LOF
T

roe mregf — Macca usoupaHaTa, BblYMC/IEHHAs N0 YPaBHEHWIO PErpeccui, Npu ypoBHe KOHLEHTPaUUK CTaH-
[lapTHOro pacTBOpa. COOTBETCTBYIOLLEMY CaMOMy 6/IM3KOMY K Macce n3oLmaHaTa, npeAcTaBsio-
Liero npo6y Npu Npesie/IbHOM 3HaYeHuw;
msms — Macca 13ouMaHaTa, Cofepxallerocsl B COOTBETCTBYIOLEM CTAHAAPTHOM IPajyMpOBOYHOM pacT-
BOpE;
pr— OTHOCWTE/bHbI OCTATOK /11 3aJaHHOTO YPOBHSI KOHLLEHTpaLum.

NMpumeuyaHune — HecooTBETCTBME TPAfYNPOBOUYHON (PYHKLUU BHOCUT BK/IAJ B HEONPEAENEHHOCTb, 06YC/I0B-
NIEHHYI0 HENOTHOTOW 3KCTpPaKLWMU UM peakyumn, ecnm ux 3o P ekTMBHOCTb 3HAUYNTENbHO OTNIMYaeTcs oT 1. B aTom cniyyae
HE3aBUCUMO OT TOTO, Gbisla I BBEAEHA MOnpaBka Ha HEMOJIHOTY peakuun/aKCTPpakuumM Mau HeT. HEONpPeAeeHHOCTb,
06YC/NOBNEHHYIO HECOOTBETCTBMEM TPALYUPOBOYHON DYHKLMUN, MOXHO HE yUNTbIBATbL NPY OLLEHKE HEONPELEIEHHOCTH.

12.2.3.8 [peiich BbIXOLHOTO CUrHaNa getekropa

HeonpefeneHHocTb, 06YCNOBNEHHYI0 ApeiicdOM BbIXOAHOTO curHana fetekropa DR, MOXHO OLEHUTb Ha
OCHOBE OTHOCWTE/IbHbIX PA3HOCTEN BLIXOAHbLIX CUTHA/IOB MeXAy MnocfiefoBaTesibHbIMU FpagyvpoBKaMu no

opmyne

2 - (n-b.y)2 (12)
AN 1 2 A , N

rfe Im— BbIXOAHOW cUrHan geTektopa ANsi CTaHAAPTHOrO rpaZlyvpoBOYHOIO pacTBopa, Hanbosiee TOUHO COOT-
BETCTBYOLLMNIA Macce nsoumaHaTa npu ero npesesibHOM COAepXaHuu B npobe;
M — YMC/I0 NOBTOPHbIX aHa/IM30B.

12.2.3.9 lMpeyn3noHHOCTbL aHanmns3a

HeonpepeneHHOCTb, 06YC/IOB/IEHHYHO (HEA0CTATOUYHOI) NPELU3NOHHOCTLI0 aHanmu3a ur, OLeHNBaKT B
YCNOBUAX MOBTOPSIEMOCTU, aHa/IM3UPYys CTaHAapTHbIE rpagyMpoBOYHbIE PACTBOPbLI OAHOTO M TOFO Xe COCTaBa,;
npoBoAAT MUHUMYM LLECTb NOBTOPHbIX aHa/IN30B. |-|pl/| 3TOM NPOBOAAT HE MeHee LeCTU NOBTOPHbIX aHa/TN30B.
3aTem HeonpeaeIeHHOCTb BbIYUC/IAT NO hopmye

u2 - %01 (12)
r ~nF
rae sana, — ctaHgapTHOE OTK/IOHEeHWE BbIXOAHbIX CUTHAI0B MPU NMOBTOPHLIX aHa/IM3ax;
N — YNC/I0 NOBTOPHbLIX aHa/IN30B;
7— cpefHee 3HayeHne BbIXOAHOro curHana.
Mpyv oueHke HeonpeaeneHHOCTU faHHbIV BK1aj B HeonpeaeneHHoCTb Npu onpegeneHny apdekTmBHOC-
TN peakunmn/akCTpakLM MOXHO He yUUTbIBATb, T. K. OH y)XXe Obl/1 BK/TIOYEH.
12.2.3.10 CeneKkTMBHOCTbL aHa/M3a
Wcnonb3yemas cuctema pasfeneHuns (KosioHka ana BOXKX. rpagneHTHas nporpamma) fo/mkHa ObiTb
onTMMU3MpOBaHa ANA CBefeHVWA K MUHUMYMY HeonpefesieHHOCTU, 06YC/MI0BMEHHON (He3aMeyeHHbIM)
COBMECTHbIM 3/1l0MPOBaHNEM NOTEHLMA/bHbIX MeLLaLW X CoeANHEHNIA.
PaspelueHne ncnonblyemoin BOXX cuctemsl R BbIUMCAAKT No hopmyie

R K (14)

0,65(bREQ ¢ H)

rae Af, — pasHOCTb BpeMeHN yAepXu1BaHus n3ounaHara v MellaoLero coeiuHeHus, c;
6NCO — WwupuHa nnka nsoumaHara Ha noaysbicoTe, C;

6] — LUMpMHa N1Ka MeLlatoLLero CoeJMHeHNs Ha NoyBbICOTE. C.

PaspelueHne R gomkHO 6b1Tb 6onblue 1. B 3TOM ciyyae MakcumanbHas HeonpefeneHHocTb, 06ycnos-
NleHHas COBMECTHbIM 3/1l0MpoBaHvem, coctaBnseT 2,5 %. TunuyHblli BK1ag B HeonpeaeneHHOCTb COCTaBuT
+0.7%.

12.2.3.11 CymmMapHas HeonpeAeieHHOCTb aHa/IM3npyemoli Macchbl u3oumnaHaTa

MpuBeaeHHble B 12 2.3.6—12.2.3.8 1 12.2.3.10 BkNabl B HeonpeaeneHHoCTb 06 beJMHAIOT U Heonpeae-

JIEHHOCTb U3MEPEHNSI MacChl COeAMHEHNA 1 (T anal), (McknoYas HeonpeaeneHHOCTb, 06YCI0BNEHHYIO HELOC-
TATOYHOI NPeLN3NOHHOCTbLIO) BLIYUCSIOT MO hopmysie
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.2 n .2 (15)
LOF + “ drift

wanal

raoe  |— HeonpeAeneHHoCTb CeNEeKTUBHOCTM aHamsa.

12.2.3.12 CymmapHas HeonpegfesieHHOCTb Macchl 0TO6paHHbIX U3oLMaHaToB

Bknagbl BHEONpeAeneHHOCTb, NpuBeAeHHble B 12.2.3.3— 12.2.3.8.12.2.3.10uB 12.2.3.11, 06begunHSAOT
1 HeonpefeneHHoCTb Macchl 0TO6pPaHHbIX M30UMaHaToB B Npobe Bo3gyxa w(mMm) BbIUMCAAIOT No opmyse

LR(T.amU Lx<ramal> A , x ul (16>

m tam m anal Mra/s f?

12.2.4 Macca coefHeHNS B XO/10CTO npobe

Maccy usoumaHata B X0/10CToli Npo6e Tb ONpesensioT NpoBeAeHNeM aHanm3a psaga XonocTbix npob B
YCNIOBNAX NOBTOPAEMOCTU, NPOBOAAT HE MEeHee LWeCTV NOBTOPHbIX aHa/TN308B. HEOI'Ipe,EI'eJ'IEHHOCTb BbIYNCNAOT
C UCNOJIb30BaHNEM YI10BOro KO3hhrumeHTa rpagympoBOYHON (OYHKLMMW, 3KCTPANO/IMPOBAHHOM K TOUKE, COOT-
BETCTBYIOLLEl YPOBHIO CUTHAsIa X010CTON Npo6bl, No hopmynie

n2(Tb)= _|i|\0~61 an

rae sbh— ctaHgapTHOE OTKOHEHME pe3yibTaToOB NMOBTOPHbLIX aHA/IN30B;
N — YKC/I0 NOBTOPHbIX aHANN30B;
bb — yrnoBoli KO3hhULMEHT rPasyMPOBOYHOrO rpachrka, IKCTPanoMPOBaAHHOIO KYPOBHIO XO/I0CTbIX NO-
KasaHwuii.
Ecnun curHan xo/10cToro onbiTa B TpU pasa MeHbLUe YPOBHS LUIYMOB AeTekTopa Npu BPpeMeHW yaepxuBa-
HWSI M3oumnaHaTta, TO YPOBEHb CUTHasia X0N0CTOro onbiTa T b Y €ro HeonpeaeseHHOCTb U(Tb) cnegyeT Bblunc-
NSiTb HA OCHOBE YPOBHS LWYMOB eTekTopa C UCNosib30BaHNeM KO3h(uumeHTa rpagynpoBoYHO YyHKLNN,
9KCTPano/IMpoBaHHOW K HY/JIEBOMY YPOBHIO BbIXOAHOTO CUrHasna, B MPeAnosioXXeHMN O ero paBHOMEPHOM
pacnpegenexHum no popmynam
3N (18)
2b
ae (29)
12

rae 10 — ypoBEeHb LIYyMOB;
b0— yrnoBoi ko3hhMLMEHT rpafyrpoBOYHONM (DYHKL MM NMPU HY/IEBOM YPOBHE BbIXOA4HOIO CUrHana.

12.2.5 MoxnabopaTopHble BK/1aabl B HeonpeaeeHHOCTb

B0O3MOXHO OTCTyn/IeHWE OT YCTAHOB/IEHHON NpoLeaypbl OLEHKM COCTaBNSHOWUX HeonpeLesieHHOCTH
aHanu3a, npvBeAeHHON B HACTOSALEM CTaH4apTe, NPy NPMMEHEHWN ero B pasinyHbix 1abopatopusx. OkoHYa-
TeflbHble AOMNOMHUTENbHbIE BK1aAbl B HEONPEAEIEHHOCTb MOTYT ObITh ONpeAeneHbl KOANYEeCTBEHHO NpU Npo-
BeLeHNN Mex1abopaTopHbIX CIMYEHUI, OXBaTbIBAKLLNX;

a) BCIO Npoueaypy nsmepeHuii, Bknroyvas otéop npoo;

b) aHa/IMTUYECKYIo YacTb Npoueaypbl MU3MepeHUiA.

MexnabopaTopHble CIMYeHNs OpraHn3ytoT B cooTBeTcTBUM ¢ UICO 5725-2 cucnonb3oBaHveM 06pasLoB
[0CTaTOYHOW FOMOreHHOCTY AN 06eCNeyYeHns Toro, YTo6bl BK1a B MeX/1abopaTopHy HeonpeaeneHHoCTb,
06YC/IOBNEHHbI HEFOMOTEHHOCTbH. ObI/T HE3HAUYNUTE IbHLIM. Ha npakTuke, Kak NpaBuio, 4OCTATOYHO, YTOGbI
HeonpeAeNneHHOCTb U3-3a HETOMOTEHHOCTY Gblna < 2 %.

12.2.6 CymmapHas HeonpefesieHHOCTb

CyMMapHyt HeonpeaeneHHOCTb KOHLEHTpauuy nsounaHaTa B npobe Bozayxa uc(CT) nonyyarT o6be-
OVHEeHUeM BKNa[0B B HEOMNPELENEHHOCTb, BbIYMCAEHHbIX N0 hopmynam (6), (16) n (19), npnbasnss (Npu Heob-
XOAMMOCTH) MeX/1abopaTopHbIli BKNa B HeonpeaeneHHoCTb, No oopMy e

mc(CJ * olrilar) * u* (Tb) * ifi (Viara SPT) + ujf. (20)
roe um— mexnabopaTopHbIi Bknag B HeonpeaeneHHOCTb.
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12.2.7 PacwupeHHas HeonpeaesieHHOCTb

PacluvpeHHy0 Heonpee/ieHHOCTb M3MEPEHUii KOHLeHTpauun nsoumadata CT npu ypoBHe [0BepU-
TenbHOl BEPOSATHOCTM 95 % nonyyaT yMHOXeHneM t/c(Cm) Ha koadhduLmeHT oxaara 2.

12.2.8 HeonpeAeneHHOCTb, UCXOAS N3 3HAYEHWIA KpUTEPUEB

Mpy CyMMUpOBaHWUM CTAHAAPTHLIX HeoNpeAeneHHOCTel, CBA3aHHbIX C XapakTepucTukamu adhekTnB-
HOCTU (cm. 12.2). paccmaTtpuBaloT HauxyAawwnii cnyyain. MonyyeHHas cymmapHasa OTHOCUTeNbHas Heonpege-

NIEHHOCTb, BbluMcneHHas no 12.2.6, 6yaeT coctaBnsaTth +10 %. PacwmpeHHas HeonpeaeneHHoCTb COCTaBUT
+20%.
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MpunoxeHune A

(cnpaBo4HOe)

XapakTepucTukm adpekTMBHOCTH

A.1l OueHKM HeonpefesIeHHOCTH

[aHHble Mo BKNajam B HEONPeAeNeHHOCTb, NpuBegeHHble B Tabnuue A.1, B3ATbl U3 INTEPATYPHbIX NCTOYHUKOB U
noslyyeHbl Npy BanMAaummn MeToa, yCTaHOBNEHHOTO HACTOAW UM CTAHAAPTOM.

Ta6nuuya Al — Bknagbl B HeonpegeneHHOCTb

Heonpepenex-

Bknag B HeonpeaeneHHoCTb KommeHTapun
A pea HOCTb. % p
O6Bbem npobbl 4 Ana npo6bl BO3ayxa, OTOGpPaHHOW B TeyeHue
15 mum npu pacxoge 1n/muH
Pacxop npn ot6ope npo6 — kanuépoeka 2 CBuaeTenLcTBO 0 KanMbpoBke npudopa
Pasbpoc pacxoga npu ot6ope npo6bl 3 OueHka
MpoponxutenbHoCcTb oT60pa Npo6 0.2 —
TemnepaTypa Bo Bpems oT60pa npob 1 OueHka
[laBnexnune Bo Bpems ot6bopa npob 1 OueHka
Macca aHanuta
CTabunbHOCTbL aHanuTa npu XpaHeHun MpeHebpexu- Cwm. (12]
MO Mana
O heKTUBHOCTL peakuumn/ akcTpakymm 4 BbluncneHa Ha OCHOBe pe3ynbTaToB TUTPOBAHUSA,
NONYyYEeHHbIX Npn MexnabopaTopHOM uccnefoBaHWn
Ha cTaguu pas3paboTkM HacTofAWwero craHgapta wu
cnpaBoYyHOW UHGopmauun (12])
KoadhcpuuneHt npeobpasoBaHus 3 M3MeHUYMBOCTb BbIXOAHOro curHana Y®[ Ha gnu-
He BOJIHbI 254 HM ANnAa nATU nsoumaHatos (cMm. (12))
Macca u3oumaHaTta B CTaHAapTHbIX rpa- 1 OueHka
AYUPOBOYHbLIX pacTBopax (onpegeneHHas
B3BellnBaHnem + pasbasneHunem)
HecooTBeTCcTBME TPaZlyMPOBOYHON Xapak- 4 CpepaHee HecooTBeTCTBME ANS 28 Touek, nexa-
TEpUCTUKN wux 613N npegenbHO ONYCTUMOrO 3HAYEHUA KOH-
ueHTpaummn Ha rpajynpoBOYHbIX rpadukax,
nosy4yeHHOe ycpefHeHNeM 3a HeCKonbko net
[ipelich BbIXOAHOTO cUrHana B npomexyT- [peHebpexu- [Lpelich BbIXOAHOTO curHana npuéopa 06bIYHO He-
Kax mexay rpagynmposkammu MO mMana 60NbLIOV 1 KOPPEKTUPYETCA NPU YepefoBaHUU NPo6 un
cTaHAapTHbIX 06pasLos
AHanutuyeckas npeunsnoHHOCTb 4 Cwm. (12]
CenekTMBHOCTb 3 OueHka; rpagveHT pH B3)XXX o6ecneuynsaeTt xopo-
lWwee pa3peleHne, a OTHOWEHNE BbIXO4HbIX CUTHANOB
YoA/®N[ obecneynBaeT obHapyXeHne MellarwLwmnx
coefMHEHWUI, 3N0UPYEMbIX BMECTEe C onpeaensemMbl-
MU BeljecTBammn
YpoBeHb X0/1I0CTbIX NOKa3aHmWi 5 OueHKa, HU3KWI ypoBEeHb COAEpXaHusa Mellat-
WKUX COeAUHEHWNI, SIBNSAWNXCSA NPOU3BOAHBIMU pea-
reHTa ans Bceit xpomatorpammbl (cMm. (12))
Mexna6opaTopHblii pa3bpoc 3HaueHui 15 OueHka, faHHble oTCyTCTBYIOT. OLEeHKa OCHOBaHa

Ha MexnabopaToOpHOW M3MEHYMBOCTMU, IKCNEPUMEH-
TanbHO MOJMIYyYEHHOW ANA APYTUX MeXAYHapoaHbIX
CcTaHAapToOB MO aHanu3y n3ounaHaToB
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A.2 CymmapHasa HeonpeAeneHHOCTb

HacTosiwmnii cTaHgapT NPUMEHSAIOT NPU KOIMYECTBEHHOM OonpejesieHNnn Kak MOHOMEpPHbIX N30LMaHaToB (418 KOTO-
PbIX UMEIOTCA YACTbIE OLLeHEHHbIE aHaNuTUYeckne cTaHAapTHble 06pasLbl), Tak U nonunsoLmaHaToa (415 KOTOPbIX OTCY-
TCTBYIOT YUCTble OLEHEeHHble aHanuTM4yeckne cTaHAapTHble o6pasubl). BONbWMWHCTBO 3HAYeHWid, NPUBELEHHbIX B
Ta6nuue A.l, NoNly4eHO Ha OCHOBE W3MEepeHUl C MOHOMEpPHbIMU AUN30LMaHBTAMMN B Ka4yecTBe cTaHAapTHbIX 06pas3LoB.
Tem He MeHee B HEKOTOPbIX CAyYasx, Korga OHW NPUMEHANNCH, AaHHbIe N0 NoNuM3ouMaHaTam Takke BHOCUAN BkNaj B
BblYNCNIEHHbIE UMW OLEHEHHbIE HeonpeaeneHHOCTH (3D (D EeKTUBHOCTL peakumn/akcTpakynmn. koadduuneHtT npeobpasosa-
HUA. NPELU3NOHHOCTb aHaMTMYeckoih npoueypsl U ypOBEHb XON0CTbIX Moka3aHuii). CymmapHas HeonpegesieHHoCTb,
oueHeHHas no popmyne (20) Ha OCHOBE 3HaYeHWiA, NnpuBefeHHbIX B Tabnnue A.1, coctaBut 18 %.

A.3 PacwupeHHas HeonpegeneHHOCTb

Mpwn koadbpuLmeHTe oxBaTta 2 pacliMpeHHas HeonpeaeneHHoCTb cocTaBnaeT 36 %. CywecTByeT JONONHUTENbHbIA
BK/Naj B HeonpeAe/ieHHOCTb 0 CUX NOP He yUYTEeHHbI, CBA3aHHbIN C 3 (PeKTUBHOCTbIO ynaBAMBaHWUS, eCin ynasnnsaHue
NPonN3BOAAT € COOTBETCTBUMN C METOAUKON.

Mpu aHann3e n3ounaHaToB, Taknx kak GTOpNnoNMMeEpPHbIe N3ounaHaTtbl, onMromepHble MDI 1 TexHn4Yeckne cmecu
n3ounaHaToB, /19 KOTOPbIX OTCYTCTBYIOT CTaHAapPTHble 06pasLbl onpeje/leHHOR YNCTOTbl, MOTYT 6bITb OTTUTPOBAHbI MPO-
6bl TEXHUYECKNX M30LMaHaTHbIX NPOAYKTOB. Takum o6pa3om, MoXeT 6bITb BblYMCNEeHO o6l ee cogepxaHne NCO-rpynn.
[Nna oLueHKN coflepxaHus nsounaHaTos B Npo6ax Bo3gyxa OAUH WU HECKONbKO MWKOB Ha XpomaTorpammax MoryT 6biTb
MCNO/b30BaHbl B KaYeCTBe «MHAMKATOPOB» COAEpXaHna nsounaHata B npobe, ecnm xpomatorpamma npo6 Bo3gyxa oTpa-
XaeT cocTaB NPo6 TEXHUYECKMX N30LMaHaTHbIX NpoAykToB. MexnabopartopHble cnnienns (MCOAK 146/MK2YPr4) noka-
3anu, 4to cmecb TDI (2.4-TDI c maccoBoii goneii 80 % 1 2.6-TOI c maccoBoii goneii 20 %) n cmecb ¢ HDI fanu pesynbraThl
TUTPOBAHUSA, KOTOPbIE GbIIN NPAKTUYECKN TAKUMU Xe. Kak NolyYeHHble N0 HECKOIbKUM NpoBepPAeMbIM XpoMaTorpadunyec-
Kum meTofam. OfgHako Ans onmromepHblx MDI cmeweHne coctasnaet o -35% . B (12) 66110 nonyyeHo 6onbwoe (-25 %)
CMelieHNe No OJ4HOMY U3 NATW NCMbITbIBAEMbIX @M aTnyeckux NoannM3oLnaHaTHbIX NpoAyKTOB. B HacToswee Bpemsa npu-
4YMHa 3TOr0 CMelWeHnsa ANA NONUN30LMaHaTHbLIX NPOAYKTOB HEN3BECTHA. 8 cyyae 3HAYNTENIbHOTO CMelWeHusa pesynbTa-
TOB TUTPOBAHWS N0 OTHOLEHUIO K pe3yibTaTaM COOTBETCTBYIOLEro aHann3a, UCXoHble pe3ynbTaTbl aHannsa MoryT 6biTb
cKoppekTupoBaHbl geneHnem Ha (1 * B), rae S — cmeuieHne. B aTom cnyvae 6yfeT fONOMHUTENbHbIN BKIa BCYMMapHYio
HeonpeaeneHHOCTb, cOCTaBNAWMNIA 5%.
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Mpunoxexnune OA
(cnpaBo4HOe)

CBEAEHVIH 0 COOTBETCTBUU CCbIJTIOYHbIX MeXAYyHapoAHbIX CTaHAAPTOB CCbI/TOYHbIM HauMOHa/IbHbIM
cTaHfapTam Poccuiickoli depepauun

Ta6bnunye [AL

O603Ha4YeHne CCbISIOYHOTO CTteneHb O603HaYeHne N HaMMeHOBaHNe COOTBETCTBYIOLLEr0 HaLOHaIbHOTO
MeXayHapoAHoro cTaHgapTa COOTBETCTBUA cTaHgapTa
MCO 5725-2 HoT FOCT P NCO 5725-2—2002 «TOYHOCTb (NPaBUAbHOCTb W npe-

LM3NOHHOCTb) METOAO0B U pe3yNbTaToB n3mepeHuii. Hactb 2. OCHOB-
HOl meTopd onpejesieHNss MOBTOPSEMOCTU M BOCMPOW3BOAMMOCTHU
cTaHAapTHOro mMeToja U3MepeHnin»

MCO 16200-1 ror FOCT P WCO 16200-1—2007 «KauecTBo BO3ayxa paboueil
30HbI. OT60P NPO6 NeTyunx opraHNYecKknx coeuHeHNi c nocneayto-
wei pgecopbuueid pacTsopuTenem u rasoxpomartorpadmyeckum
aHannsom. Yactb 1. OT60p Npo6 MeToA0M NpoKaykum*

NMpumeyaHune — B HacTosiwein Tabnuue UcnonbL30BaHoO cneaytouiee ycnoBHoe o603HayYeHne CTeneHn cooT-
BETCTBWS CTaHAAPTOB:
- IDT — npaeHTU4YHbIE CTaHAAPTHI.
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Bubnnorpadgusa

Laboratory glassware — One-mark volumetric flasks (WCO 1042 CteknaHHasa nabopatop-
Has nocyaa. MepHas kon6a c 0AHOW MeTKoiA)

Determination of organonltrogen compounds in air using liquid chromatography and mass
spectrometry — Part 1: Isocyanates using dibutytamine derivatives (MCO 17734-1 AHanus
a30TOpPraHNYecKMx CoeAUHEHU a BO34yXe XUAKOCTHON XpoMaTo-Macc-cnekTpomeTpueii.
YacTb 1. OnpegeneHune n3oymnaHaToB No UXAMG6YTUNAMUHOBBLIM NMPOWN3BOAHbIM)
Workplace air — Guidelines for selecting analytical methods for sampling and analysing
Isocyanates in air (MCO 17737 Bo3gyx paboueii 30Hbl. O6uine Tpe6oBaHUA ANA CENEKTUB-
HblX aHa/IMTUYeCcKnX MeToA0B oT6Opa 1N aHann3a n3oumaHaToB B BO3fyXe)

Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995) (MCO/M3K 98-3:2008. HeonpefeneHHOCTb U3MepeHuii. YacTb
3. PyKOBOACTBO MO BbIpaXeHUo HeonpeaesieHHOCTU M3MepeHnii)

Workplace atmospheres — Generalrequirements forthe performance of procedures for the
measurement of chemical agents (EH 482 Bo3ayx pa6oyeil 30Hbl. O6Wme Tpe6oBaHNA K
XapakTepucTukam MeToANK U3MEePEHUA cogepxXaHna XMMUYeCcKknx Bel,ecTs)

Workplace atmospheres — Pumps for personal sampling of chemical
agents — Requirements and test methods (Equivalentto ISO/NP 13137] (EH 1232 Bo3ayx
paboueli 30Hbl. Hacocbl AN HAMBUAYaNbHOTO 0T60pa Npo6 xMMuyecknx sewtects. Tpebo-
BaHWS U MEeTOAbl UCMbITAHWUI)

Stretcher. R.P.. Arnold. J.E.. Ernst. M.K., Cooper.C.V.Developmentanoveldarlvatization
reagent for the sampling and analysis of total isocyanate group in air and comparison of its
performance with that of several established reagents. Am. Ind. Hyg. Assoc. J. 1996.57. pp.
905— 913

Rudzmski. W.E., Norman. S.. Dahtquist. B.. Greebon. K.W., Richardson. A.. Locke. K..
Thomas. T. Evaluation of 1-(9-anthra-cenyfmethyl)piperazine for the analysisofisocyanates
In spray-painting operations. Am. Ind. Hyg. Assoc.J. 1996,56. pp. 914—917

England. E., Key-Schwartz. R.. Lesage. J..Carlton. G.. Stretcher. R.. Song. R. Compansonof
sampling methods for monomer and polyisocyanates of 1.6-hexamethyiene diisocyanate
dunng spray finishing operations. Appl. Occup. Environ. Hyg. 2000.15. pp. 472—478

Liu, Y.. Sparer. J.. Cullen. M.R.. Woskle. S.R.. Streicher. R.P.. Ernst. M.K.. Williamson. G.Y.
Field evaluation of two isocyanate sampling methods. Poster presentation at: American
Industrial Hygiene Conference and Exposition. Toronto. ON. 1999-06-05/11

National Institute for occupational safety and health. Isocyanates, Total (MAP) (Method
5525]. In: SchlechL P C. O'Connor. P.F. NIOSH manual of analytical methods (NMAM). 4th
edition, 3rd supplement. Centers for Disease Controland Prevention. Cincinnati. OH. (DHHS
(NIOSH) Publication No. 2003-154.] Available (2008-11-25) at.
http://www.cdc.gov/nlosh/nmam/pdfs/5525.pdf

Bello. D.. Streicher. R.P.. Woskle. S.R. Evaluation of the NIOSH draft method 5525 for
determination of the total reactive isocyanate group (TRIG) for aliphatic isocyanates in
autobody repair shops. J. Environ. Monit. 2002.4. pp. 351— 360

Stretcher. R.P.. Reh. C.M.. Key-Schwartz. R.. Schlecht. P.C.. Casslnelll. M.E.. O'Connor.
P.F. Determination of airborne isocyanate exposure: Considerations in method selection.
Am. Ind. Hyg. Assoc. J. 2000.61. pp. 544—556

Bello. D.. Streicher. R.P..Liu.Y.-C.. Sparer. J., Youngs, F.. Woskia. S.R. Field comparison of
Impmgers and treated filters for sampling of total aliphatic Isocyanates with the MAP reagent.
Am. Ind. Hyg. Assoc. J. 2002.63. pp. 790—796

Lesage. J., Stanley, J.. Karoly. W.J., Ltchtenberg. F.W. Airborne methylene diphenyl
diisocyanate (MOI) concentrations associated with the application of polyurethane spray
foam in residential construction. J. Occup. Environ. Hyg. 2007.4, pp. 145— 155

Woskle. S.R.. Sparer. J., Gore. R.J.. Stowe. M., Bello. 0., Liu. Y.. Youngs. F.. Redlich. C..
Eisen. E., Cullen. M. Determinants of isocyanate exposures in auto body repair and
refinishing shops.m Ann. Occup. Hyg. 2004.48. pp. 393— 403

International air transport asssoclation. Dangerous goods regulations. IATA. Montreal, QC.
updated annually

Calvert. J.G. Forthe IUPAC applied chemistry division. Glossary of atmospheric chemistry
terms. Pure Appl. Cham. 1990. 62. pp. 2167—2219. Available (2008-11-28) at.
htlp://www.iupac.org/publications/pac/1990/pdfi6211 *2167.pdf

27


https://meganorm.ru/mega_doc/fire/opredelenie/7/opredelenie_sedmogo_kassatsionnogo_suda_obshchey_273.html
https://meganorm.ru/Data2/1/4293845/4293845033.htm

FOCT PNCO 17735—2012

YK 504.3:006.354 OKC 13.040.30

KnoueBble cnoBa: Bo3ayx, paboyas 30Ha, B3BELIEHHbIe YacTuLbl, OpraHuyeckme n3oumaHatsl, M3oLnaHaTHble

rpynnel, oT60p NPo6, aHaIU3, XpoMaTorpadgus XnaKocTHas

Pepaktop A.B. Mapka»
TexHuuveckunit pegaktop B.H. MpycakoBa
KoppekTop O .M. Mpokocbesa
KomnbloTepHas BepcTka O.B. [leneHnmoii

CpaHo B Ha6op 24.11.2014. MopnucaHo B nevatb 05.12.2014. ®dopmat 60 kK 84" . FapHuTtypa Jipunan.
Ycn. ney. A.3.72.  Yu.-uag. n. 3.05. Tupax 56 3ua. 3ak. 4924.

N3paHo v oTnevataHo Bo ®ryM «CTAHAAPTUH®OPM», 123995 MockBa. paHaTHbIii nep.. 4.
wnw.goslinfo.TU info@gosbnfo.ru

T58


https://meganorm.ru/Data2/1/4293793/4293793472.htm
https://meganorm.ru/list2/64256-0.htm

