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BBepeHune

HacToswui cTangapT ycTaHasnuesaeT MeTOANKY onpeaerneHns coaepaHusa MOHOMEPHBIX U OfIMroMep-
HbIX M30OLMaHaToB B BO34yxe paboyei 30HbI C Ucnonb3oBaHem 1-(9-aHTpaueHunmeTun)nunepasuHa (MAP).
MpumeHeHne MAP obecneunsaeT Gonee AOCTOBEPHYHO UASHTUMKALMIO N30LMAHATOB Ha XpoMaTorpaMMax
npo6 1 ux 6onee TOYHOE KONUYECTBEHHOE ONpeaerieHNe No CPaBHEHUIO C APYTMMN AePUBaTUSUPYIOLLIMMA areH-
TaMu. AHanm3 MeTodoM BblCOKO3(EKTUBHON XNAKOCTHOU XpoMaTorpacdum (BOXKX) npoBogaTt B ycrnoBusix
rpagueHTHOro aronpoBaHus (rpagueHT pH) ans cenekTueBHoro yckopeHus antouposaHus MAP-npousBoaHbIX
ONUroMepHbIX U30LUMAHATOB, KOTOPLIE MOTYT BbITh HEe 0GHapYKeHbI NPYU NPOBEAEHUM aHann3a B U3okpaTuyec-
KuX ycrousix. Bbiny nposeaeHsl UcnbiTanus [7] no npoBepke acddekTusHocTr MAP no cpaBHeHuWIo ¢ ApyruMu
AepuaTu3aumpyoLWnMK areHTamun npu onpegeneHuu obuero cogepxxaHus usoumaHaToB B Bosgyxe. bbino
BbIsIBNeHo, yTo MAP pearnpyeT ¢ deHUnmM3ounaHaTom (UCNonb3yemMbiM B Ka4ecTBe MoAENbHOro u3oLmaHara)
Takke ObICTPO UK BeICTPee, YeM Apyrue peareHThl, UCNoNb3yeMble Npu 06bLIMHOM aHanuse npob Ha coaepxa-
HWe nsoumaHaToB. BeixogHol curHan oT MAP-Npon3BoaHbiX B yNibTpaduoneToBon o6nactum cnekTpa conocra-
BMM C CUrHasnom oT Npom3BoaHbIX 9-(MeTunammnHomeTun)aHtpaueHa (MAMA), 1 oH 3HauuMTenbHO BorbLue, Yem
y Apyrux Hanboree 4YacTo UCNONb3yeMbIX AePUBaTUIUPYIOLLMX areHTOB [MpubnuantensHO B Tpy pasa 6onblue,
Yyem A58 npoussogHblX 1-(2-me-TokcudeHun)nunepasuda (1-2MP) ¢ apomatudeckumn nsoumaHataMmm u B
14 pas 6onblue, Yyem aAns 1-2MP-npounsBoaHbIX anudaTuyeckmx usoumnaHaToB]. MameHeHue BbIXOAHOMO CUrHa-
na Y® geTekTopa B nepecyeTe Ha OAHY M30OLMaHaTHYLO rpynny npy nepexoae oT coeAuHEHUs K CoeMHEHNIo
ans MAP-npon3BoaHbIX MeHbLUe, YeM A1 MobbIX Apyrux Hambonee 4acTo UCnorb3yeMbiX codeTaHWU AepyBa-
TU3NpYoLWNiA areHT/geTekTop (koaddurLmMeHT Bapuauum coctaenseT 3,5 % Ans st MogerbHbIX nsouuaHa-
ToB). OTM pesynbTaTbl MOMAyYeHbl NPW TOMHOM KOMIMYECTBEHHOM aHanus3e AeTekTUupyemMbix obpasuos
HEeMOHOMEPHbIX U30LMaHaToB, OCHOBaHHOM Ha rpayupoBOYHON 3aBUCUMOCTH, MOJTyYEHHON No pesynbTaTam
aHanusa ctaHgapTHbIX 06pasLoB MoHOMepoB. OBLIYHO rpaayupOBKY CTPOAT No obpasliam MOHOMEpOB Tex
BeLLeCTB, coAepkaHue KoTopbix cobuparTces onpedensTb, HO OKa3anoch, YTO A4S NOCTPOEeHUs rpagyMpOBKU
MOXHO UCMOMb30BaTh APYyrne coeanHeHus, T. K. Npy nepexode oT OAHOro coeAUHEHUs! K ApYroMy UsmeHeHue
curHana ux MAP-npoun3BoaHbIX He CyLecTBeHHO. VIHTeHCUBHOCTL briyopecueHTHoro curHana MAP-npous-
BOAHBIX CONOCTaBUMA C UHTEHCUBHOCTEI0 MAMA-NPOU3BOAHBIX M 3HAYUTESLHO BhILLE, YeM Y ApYrux AepuBaTu-
31pYOLLMX areHToB (Hanpumep npubnuantensHo B 30 pas Bbille UHTEHCUBHOCTU (hNyOpeCcLIeHTHOro curHana
NpPOU3BOAHLIX TPUMNTaMUHa). Bbino ycTaHOBNEHO, YTO NpyunepexoAe OT 0AHOro COEANHEHUS KAPYTOMY USMEHEe-
HWe curHana gpnyopecLeHummn 6yaet meHblle ans MAMA npousBoaHbIX, HO 6onblue A4Na NPOU3BOAHBIX TPUNTa-
MuHa (koadbpumuneHT Bapuaumm ans MAMA-npounssogHbix coctasnsaeT 59 %, ana MAP-npousBogHbIX
cocTaensieT 33 % v Ans Npous3BodHbIX TpunTamuHa —16 % no NATU MoAaenbHeIM usounaHaTam). MUsmeHeHune
dnyopecueHTHoro curHana MAP-Npou3BoaHbIX MpU nepexode OT OAHOro BelecTBa K ApYyroMmy cuuMTaeTtcs
CNLWKOM 6ONbLUMM AMsi TOYHOTO KONMYECTBEHHOTO onpeaeneHnst HEMOHOMEPHBIX 30LMaHaToB NO rpagympo-
BOYHOW 3aBMCUMOCTM, MOJTyYEHHOW C MPUMEHEHNEM CTaHAaPTHBIX PACTBOPOB MOHOMEPHBIX U3oLnaHaToB. Tem
He MeHee, YyBCTBUTENLHOCTL (hyOpeCcLLEHTHOro AeTeKkTopa AenaeT ero npuMeHeHne ocobeHHo Lenecoob-
pasHbIM AMa KONMYEeCTBEHHOro onpeaefieHnsi MOHOMEPOB MPY HU3KOM YPOBHE UX COAepXaHWs, a BbiCoKas
CeNneKkTMBHOCTb OYeHb BaXKHa NpU OTHECEeHWU HenaeHTUULMPOBAHHOIO NUKa Ha xpomaTtorpamme BOXX k
MAP-npoussogHomy. icnonb3oBaHme npu xpoMaTorpadunyieckom aHanuse MAP-nponssBoaHbIX 3NeKTPpoXuMin-
YeckUX AeTeKTOPoB LenecoobpasHo, T. K. OHM byayT AaBaTb MHTEHCUMBHbIN BbIXOAHOW curHan. Mcnonbsosaxune
npu aHanunse MetogoM BOXKX rpagueHTHoro (pH) pexuma antonposaHus ¢ nsmeHeHnem pH obecneunsaet
n3buparenbHoe yCKopeHne 3NonpoBaHns aMUHOB (aMuHbI siBnisitoTcs MAP-NponssoaHbIMU) U oveHb 6onbluoe
(4To yckopsieT antouposaHue MW 6onee, 4em B 100 pas). icxoaHble paBHOBECHbIE YCIOBMA BOCCTaHaBNnBa-
toTCa npakTuyeckn cpasy. MNpu aHanuse ¢ npumeHeHnem MAP npogomkutensHocTblo 30 MUH MOXeT ObiTb
KONMMYECTBEHHO onpeaeneHo 60MbLUIOE YACTO ONTMTOMEPHBIX M30LMaHaToB, KOTopble MOTYT BbITb U He 0BHapy-
XKeHbl Npu 6onee NPOACMKNTENBHOM aHanmae U3oKpaTUYeCcKUM MeTOA0M.

MeTton aHanusa ¢ npumeHeHnem MAP 6bin npoBepeH NMpu NpoBeAeHUN HECKONbKUX napanmenbHbIX
nccnenoBaHuin ¢ gpyrumm Metogamu. B [8] nokasaHo, uto npu ot6ope npob Bo3gyxa B UMNUHXKEPbI ¢ pacTBo-
poM MAP 1 B8 umniunHxepbl NIOSH 5521 (conoctaBumele ¢ umnuHxepamv MDHS 25) nonyyeHsl conoctasumele
pe3ynbTaThbl, FAe ocyLLecTBseTCs ux pacnbineHue. B metoaunke [8] B kavecTse peareHTa npnmersanca MAP, Ho
He 1cnonb3oBanock rpagneHTHoe (pH) anmonpoBaxue. B [9] npnBeaeHo cpaBHeHWe peaynbTaToB U3MepeHUi
npu oT6ope Npob B uMnuHXepsl ¢ MAP 1 B apyrie umnuHxepbl (NIOSH 5521 nNIOSH 5522), a Takke npu oT60-
pe npob ¢ npumeHeHnem aByx ounbTpoB. Mpn 3ToM cpegHee cogepxkanue onuromepa MAP 6b1no 3HauuTeb-
HO BblILLe, YeM Npu MPUMEHEHUN NMMUHKEPOB C pacTBOpamMun APYrnX peareHToB, 1 HEMHOTO BhILLE, YeM Mpu
npumeHeHuUn asyx ouneTpos. MNpu onpegeneHn MAP-nponssBoaHbIX U3oLMaHaTOB Mo 3TUM MeToauKam npu-
MEHSNCS rpagueHTHbIA PeXUM 3HONPOBaHUSA C U3MeHeHneM pH.

MeTog ¢ npumeHeHneM MAP B HacTosiLLiee BpeMsi yTBEPXKAEH U AOCTYMNEH B Buae MeTogukn HauuoHans-
HOro UHCTUTYTa No 6esonacHocTy 1 3gopoBbio HaceneHus (CLLUA) — NIOSH Method 5525 [11]. 3HaveHuWst meT-
POMOrMYEecKNX XapakTepucTUK 3TON MeTOANKN onpeaeneHsl B [12].

\
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HAUMOHANBbHBIA CTAHOAPT POCCUUCKOWU OSGEOEPALMUMU

BO3[yX PABOYEN 30HbI

OnpeaeneHne cyMMapHOro cogepaHusi U3oLuuaHaTHbIX Fpynn B Bo3ayxe MeToAoM XXUAKOCTHOM
XpomaTorpacum ¢ UICNoNb3oBaHUEM B KavyecTBe peareHTa
1-(9-aHTpaueHunmeTun)nunepasuHa (MAP)

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

Data BBegeHns — 2013—12—01

1 O6nacTb NpMMeHeHus

HacToswmin cTanaapT ycTaHasnmMeaeT obLme NonoxeHus no otéopy 1 aHanuay npob Ha coaepxaHue
M30LMaHaTOB OpraHNYECKUX COEAMHEHWIA, NPUCYTCTBYIOL X B BUAE B3BELUEHHbIX YacTuL, B Bo3ayxe paboyen
30HbI.

HacTosawwii cTanaapT NpUMEHSOT AN onpeaeneHus pasnnyHblX OpraHU4eckux coeguHeHun, cogepxa-
LWKMX pyHKLMOHanbHele NCO-rpynnbl, B TOM YMcre MOHOMYHKLMOHAMNBHbIX M30LMaHaToB (Hanpumep, heHunu-
3ouMaHaTa), MOHOMepHbIX AuuzoumaHatoB  [Hanpumep  1,6-rekcameTunengumsoumarata  (HDI),
TonyonauusounaHatos (TDI), 4,4-anderunvetargunsounanata (MDI) n usodopoHaumnsoumnanaros (IPDI)],
copnonumepos [Hanpumep, BuypeT- 1 nsounaHypata (HDI)], a Takke NPOMEXYTOUYHBIX MPOAYKTOB, 06pa3syto-
LLIMXCS B npoLiecce NofyyvYeHnst N TepMrUyeCcKoro pasnoXeHus nonvyperaHa.

B cMmewaHHbIX cuctemax, cogepxawx HDI v IPDI, HeBO3MOXHO MAEHTUMULMPOBATL U KONTMYECTBEHHO
onpeaenuTe MoHoMepel IPDI npy HU3KOM YPOBHE UX COAEPKaHNSA B COOTBETCTBUM C HACTOALUMM CTaHAapTOM
13-3a COBMECTHOrO 3MoupoBaHns MoHomepHoro IPDI n HDI-ypeTuguHanoHa.

HwnanasoH namepeHnii cogepxkaHist NCO-rpynn B Monsix B pacueTe Ha kaxaoe coeanHeHue B Npobe AaH-
HbIM MeTo4OM cocTaBnsieT NpnbnuantensHo ot 1-1 00002107

2 HopmaTuBHbI€e CCbINKU

B HacTosLeM cTaHaapTe UCNOob30BaHbl HOPMaTUBHbLIE CChITKU Ha crieytowme cTaHaapThi:

NCO 5725-2:1994 TouHOCTb (MPaBUIbLHOCTL U NPELU3NOHHOCTL) METOAOB N PE3YNbTaToB U3MEPEHNIA.
YacTb 2. OCHOBHOIA MeTOA onpeaeneHns NOBTOPSIEMOCT U U BOCTIPOU3BOAUMOCTU CTaHAAPTHOro MeToAa U3me-
peHUn (BKMouasi 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)]

MCO 16200-1:2001 KauectBo Bozayxa paboyelt 30Hbl. OT60p Npob6 NeTyumx opraHn4eckux coeguHeHNn
¢ nocneaytoweit aecopbumein pacteoputenem 1 razoxpomarorpadgpuyeckum aHanusom. Hactb 1. Ot6op npob
meTogom npokadvku (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 NONOXeHus

OnpepaeneHHbI 06beM Bo3ayxa nponyckatoT Nnbo Yepes UMNUHXep, cogepkaluuin pacteop 1-9(aHTpa-
LeHunmeTun)nunepasuHa (MAP), nn6o yepes punbTp, nponuTtaHHbIi MAP, nu6o yepes nuHuio otéopa npob,
COCTOSLLYO 13 UMMNUHXKEPa, 338 KOTOPLIM pacnonoxeH nponutaHHbIn MAP-peareHTom dounbTp. Beibop ycTpon-
ctBa oT6opa Npob 3aBUCKT OT XMMUYECKNX U (PUINHECKUX CBONCTB NMPUCYTCTBYIOLLUX B BO3AYXE U30LIMaHaTOB
[13]. Mpwn Ucnonb3oBaHNM UHMWHXepa pacTBOp NoABepratoT TBepaodasHom akcTpakumm (SPE), a anoat KoH-
LIeHTPUPYIOT M aHann3npyoT MeToaoM obpalleHHo-ha3oBol BbICOk0athheKTUBHOM XKUAKOCTHOM XpoMaTorpa-

UzpaHne opnumnanbHoe
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dvmn (BIXKX) ¢ pernctpaumen aHanMTUIECKoro curHana ¢ noMoLlbio MocnefosarteflbHO PacrnonoXeHHbIX
ynbTpaduoneToBoro getektopa (YOL) n onyopecueHTHoro getektopa (PI14)..

Ecnu ansa ot6opa npob ncnonbayoT nponutaHHeln MAP-peareHToM onnbTp, TO NPOBOAAT 3KCTPAKLNIO
pacTBopuTenem nbo Ha MecTe oTGopa Npob nocre ero okoHYaHus, N6o B nabopaTopun. MOCKOMbKY 3KCTpak-
Lusi npobkl ¢ unbTpa Npon3BoAUTCS B aHanUTUYeckon nabopatopumm, MeTod NPUMEHUM AN aHanunaa ToMbKo
Tex usoumaHaToB, KoTopble Npu oT6ope Npob HaxoauInck B NnapoobpazHoM COCTOsIHUU. [TonyYeHHbIA pacTBop
dunbTPYOT 1 aHanuanpyoT metogoMm BOXKX/YD /O, MonyyeHHble NMKX U3oLMaHaToB MaeHTUNLMPYIOT
MO NX NOSOXEHNIo B yNbTpadnoneToBoin 1 hnyopecLleHTHON obnactu cnekTpa, peructpupyemoro YOO n ®NA,
nyTeMm CpaBHEHWSI C XpOMaTOorpamMmmolt YMCTOro N3oLmaHaTHoOro npoaykra, npu ero Hanudnu. KonvyectseHHoe
onpeaeneHue coeanHeHUiA, aNsa KOTOpbIX MMelTes obpasLibl cpaBHeHUs! (06bIMHO MOHOMEPDI), BBIMOMHAOT
CpaBHeHneM BbICOTbI (hlyopeCcLEeHTHOro nuka Npobbl € BbICOTON hilyopecLeHTHOro Nika COOTBETCTBYIOLLMX
pacTBOPOB CTaHA@PTHbIX 06pasLioB, NONyYeHHbIX NPW perncTpaLmum xpomaTtorpamm ¢ nomolubio ®J11. Nsouma-
HaTbl, ANA KOTOPBIX He MMeeTcst pedbepeHTHbIX COeAMHEHNIA, KOMMYECTBEHHO onpeaensaioT NnyTeM CpaBHeHus!
nnowaan, nonyyvyeHHon ¢ nomolwbio YOO ansa npobbl, ¢ nnowagblo nuka, nofydvyeHHon Ha YOO ans
COOTBETCTBYIOLEro pedepeHTHOro MoHoMmepa (T. €. MOHOMepa, M3 KOTOPOro NosyvatoT M3oLMaHaTHbIRA
NpoAayKT).

CTpyKTypa HekoTopbIX Hauboree pacrnpocTpaHeHHbIX MOHOMEPHbIX AMU3OLMaHaTOB NpuBeeHa Ha
pucyHke 1.

HyC-N=C=0 _~_—N\=c=0 N=C=0
1 2 3
. CHy
\C\ ,C/
o=c=N-@ CH2—@N=C=O
4 5
CH .
/C//o ° 40/
c NNSNNN N
(g 6 7
N
1l
C
1]
0

0=C=N  CH,

CH,
-N=C=0
CH o=c=Nﬁ\ CHE N\ N=c-0
9

1 — metunusoumanar; 2 — bytunusoumanar; 3 — dpenunusouymanar; 4 — 4,4-MDI; 5 — 2,6-TDI; 6 — HDI; 7 — 2,4-TDI;
8 — IPDI; 9 — HMDI

PucyHok 1 — CTpykTypa HEKOTOpbIX Hambornee pacnpocTpPaHeHHbIX M30LUMaHaToB
4 PeaKkTtnBbl U MaTepuansbl

NPEOYNPEXAEHWUE — Mpw npuroToBneHnn peareHToB COBNIOAAOT COOTBETCTBYIOWME TpeGoBaHus
6e3onacHocTy. PaBoTaloT ¢ peareHTaMu B BEITSHKHOM LUKady BO M3GexaHue KOHTaKTa C pacTBOPUTENSIMU, U30-
LuaHaTamu Unn Apyrumn neTyvyumm peareHTamu. Bce MaHnnynsaumm ¢ peareHTaMm U pacTBOPUTENSMU OCYLLe-
CTBMSAIOT B HATPUIOBLIX NepyaTkax.
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MNpwv npoBeaeHNM aHanusa, ecri He yCTaHOBMEHO MHOe, CNeayeT UCMoNb3oBaTh TOMbKO XpomaTorpadu-
YeCKM YUCTLIE peareHThl M XpoMatorpaduyeckn YUCTYo Boay.

4.1 MAP-peareHT
MpurotosneHne MAP-peareHTa oCHOBaHO Ha peakLuu 9-(xnopmeTun)aHTpaLleHa ¢ nunepasnHoMm (cMm.

PUCYHOK 2).
H
N
"

y N
ciol + j —— CH,

NTZ

1 3

1 — 9-(xnopmeTun)aHTpaueH; 2 — nunepasuH; 3 — MAP
PucyHok 2 — Cxema nony4vernus MAP

Mpu npoBeaeHUM criedyoLnX NpoLeayp UCNOMb3YI0T XpomaTorpaduieckn YACTbIe PacTBOPUTENN.

PactsopsitoT 10,8 Mmonb (2,47 r) 9-(xnopmeTun)aHTpaveHa (C MaccoBon 4one OCHOBHOMO BeLlecTBa He
mMeHee 98 %) B 25 Mn meTUneHxopuaa. NepeHocAT NoNyYeHHbIA pacTBOP B ACNUTENbHYHO BOPOHKY.

PacTteopsiioT 54,4 mmonb (4,69 r) nunepasnHa (C MaccoBon Aonei ocHOBHoro seuwlectsa 99 %) u
21,8 mmons (3,04 mn) TpuaTUNaMmHa (C MaccoBon gonen ocHoBHoro BewecTsa 99,5 %) B 37 Mn MeTUNeHxo-
pvaa. MepeHocAT NoNy4eHHbI pacTBOpP B KPYIMOAOHHYIO ABYropsiyto Konby BMecTUMocTbio 250 Mn ¢ MarHuT-
HOW MeLLankon.

Mpu nepemMeluMBaHm o6aBMSIOT K 3TOMY pacTBOpY pacTeBop 9-(xrnop-meTun)aHTpaieHa no Kannsim B
TeueHue 30 MuH. MpomMbIBaOT AeNUTENbHYIO BOPOHKY MeTUNeHXnopuaom obbemom 10 mn. OcTaBnsiioT peak-
LMOHHYH0 CMECb MPU NOCTOSIHHOM NepeMeLLIMBaHUN, MO KpalHe Mepe, Ha AABa Yaca AN NpoTeKaHUsi peakuuu.

MpombIBaIOT peakLoHHY0 CMeCh B AenUTeNlbHON BOPOHKe Tpu pasa 130 mn BoAbl, 3HEPrUYHO BCTPSXU-
Basi ee B TeueHue 1 MuH. OTaensioT aMynbeuio, 0bpasoBaBsLLyOCA NOCNe NePBOro NPOMbIBAHUA, COAEPXKaLLyIo
B OCHOBHOM NnpumMecu, a He MAP. Y aansiioT npoMbIBHbIE BOABI.

MepeHocAaT npombIThIA pacTBop MAP B npeasapuTenbHO B3BELUIEHHYHO KPYrNodoHHyo Konby. fatoT
METUNEHXMOPUAY UCNapUTbLCA NoA AeNCTBUEM HENPEPLIBHOMO NOTOKA asoTa. BasewmnsaloT konby ¢ ocTaTkom
ANs NpuMbnmnsnTenbHOro BeMMCIIeHUs Bbixoga npoaykra. MonyyeHHbIn HeounweHHbIn MAP MoXHO 6e3onacHo
XpaHWUTb B MOPO3UITbHOM KaMepe A0 NpoBefeHUs AanbHeNLWen OYUCTKN.

MAP ouuwaloT ¢ npumeHeHUEM KONTOHOYHON XpoMaTorpacum n nocneaytowien cyénumaumen. B ctek-
NAHHY0 XpoMaTorpadmryeckyto KONOHKY BHYTPeHHUM AnameTpom npnbnusntensHo 50 MM nepeHocaT cycneH-
310 cuUnuKarensi B Toryose Tak, YTobbl TONWMHA Cosa cunukarens B KOMOHKe cocTasuna npubnusntensHo
80 mm. MpoMbIBAIOT CTEHKU KONIOHKW TOMYOSOM 1 Jal0T eMy Aaxe A0CTUYb NOBEPXHOCTU CUNUKarens.

PacTBopsitoT HeouuweHHbI MAP B 80 Mn Tonyona. O6pabaTtbiBaioT NoNyYeHHY0 CMeCb yNbTPasByKoM B
TeuyeHue 5 MUH 1 hunbTpyoT Yepes hunbTpoBarnbHyo Bymary. CoxpaHsioT cunbTpat. PacTBopsaloT ocagok Ha
¢unbTpe B 20 Mn Tonyona, obpabaTbiBaloT B Te4eHWe 5 MUH yNbTpasBykoM M CHOBa (unbTpyloT vepes
dunbTpoBanbHyo Bymary. Ytunusupytot punbtp ¢ ocagkom. O6beanHsaoT hunbTpaTbl M OCTOPOXKHO NepeHo-
CSIT X B XpomaTtorpaduieckyto KOroHKy noBepx cros cunukarens. MNponyckaloT Yepes KOMOHKY AOMOSTHUTEMb-
HbIli 06BeM Tonyona. YaansioT ToNyonoBblid antoar.

HauuHatoT antonpoBaHue atunauetatoM. CobupatoT nopuum anoata obbemom 20 mn B 0gHOPa3oBbie
BUasbl C KpbilkamMu, yTepoBaHHbIMK nonuteTpadTopaTuneHom (MTPI). KoHTponupyloT nopuun antoaTta
nyTem HaHeceHUs1 NPO6bI KaKA0M U3 HUX 06 EMOM 1 MK Ha NNACTUHKY (CM. HUXXe) TOHKOCIIOMHOW XpoMaTtorpa-
duun (TCX) n HabniogaroT 3a MHTEHCUBHOCTBIO NSATHA B yNbTpadMoneToBom cBeTe nocrie UcrnapeHus pacTso-
putens. OTa npoueaypa obecneumBaeT obHapyxeHue B anoeHTe MAP unu apyrux coeguHeHuin. MNMposoaat
3NoUpoBaHNe 3TUMALIETAaTOM [0 UICYE3HOBEHUS XENTOW oKpacku, AN vero Heobxoanmo okono 400 mn atun-
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auetarta. Ha atoi ctagumn Becb MAP gomnxkeH octaTbesl B KONoHke. Mocne nc4yesHoBeHUs1 XXENTOW OKpacku
Ha4MHaloT 3I0MpPOBaHMUe MeTaHOSIoM, KOTOPOTO B 3TOM cilydae Tpebyetca ot 1,0 go 1,5 n.

OnionposaHue MAP moxeT 6bIThb ocyLlecTBneHo cpasy xe nocne TCX. Ty nopuuto opakumm, AN KOTo-
pou MNony4eHo 3Ha4YumMoe NATHO Ha nnacTuHke ana TCX, aHanuaupyoT metogom TCX ans onpegeneHns dpak-
uun, cogepxawmx MAP.

AHanus metogom TCX npoBoasT cneaytowmm o6pasom. Ucnonb3aytoT cepuiAHo BhiMyckaemble NNacTUHKU
ansa TCX, nokpbITble cunukarenem ¢ dpnyopecueHTHbIM UHANKaTopoM. MriactuHku pasmepom (100 x 30) Mm
oTBevaT TpeboBaHusAM NpoBeaAeHUs aHanuaa. HaHocAaT anukeoTbl 06beMoM 1 MK HeCKoTbKUX (hpakumnin Ha
6113KOM paccTosiHUM APYT OT Apyra, OTCTYNUB NPUBAM3NUTENbHO 15 MM OT HUXKHEN YacTy NNAcTUHKK, U Norpy-
aloT NIIacTUHKY HYXKHUM KOHLIOM B HEOOMbLLION cocya, coaepXaluuii cnoin MeTaHona tTonwuHol 10 mn. 3akpbl-
BaKOT COCYA M Aal0T MeTaHOIy NOAHATHLCS M0 MIACTUHKE A0 rPaHuLbl, HAXOAALLENCS Ha paccTOAHNN 5 MM OT ee
BepXxHel YacTu. BelHUMaloT NnacTUHKY U3 MeTaHona v 0XXnMaarT, Noka MeTaHos, NPONUTaBLUIMIA NNACTUHKY, He
ucnaputcs. B npucytctsun MAP npu ocBellieHUM KOPOTKOBONHOBLIM Y ®-un3nydeHnemM Habnogaetcsa TemHoe
NATHO, KOTOPOE SIPKO CBETUTCS NPU ero ocBeLeHnn ANMHHOBOMHOBLIM Y ®-uanyyennem. NaeHTuduumpyor
nATHO oT MAP cpaBHeHueM koadduumeHTa yaepkaHusa R, 0T anuKBOTHEIX NATEH ¢ RycTanaapTHoro obpasua
MAP.

Mo pesynbTatam aHanuaa metogom TCX o6beanHsaoT nopunn, cogepkawme uncteit MAP. Bagelumsa-
HOT KPYFMOAOHHYI0 Konby, ucnonb3yemyio B poTopHOM ucnaputene. MNepeHocaT o6beanMHeHHble dpakuun B
konby, HO Takum 06pazoM, 4Tobbl ux 06bEM He MpeBbIlan NonoBuUHLI 06beMa konbel B Nobol 3agaHHbIN
MOMeHT BpeMeHu. HarpeBatoT 6aHio ucnaputens go temnepatypbl (35—40) °C. Mocne ncnapeHus nyaaneHus
cnenoB pacTBopuTens us scex obbeamHeHHbIX opakumii MAP noa rnyboknum BakyyMoM B3BeLLMBatOT konby co
BCEM ee COAEPXNMbIM AN BbIMUCIIEHUS BbIXoAa.

3atem oumwatot nopook MAP nyTem ero cybnumauun. PacteopsitoTr MAP B He6onbLioM o6beme MeTu-
neHxnopuga (< 20 Mn) n nepeHocAT pacTBop B cybnumartop. [laioT MeTUNeHxXnopuay ucnaputbea nogd cnabbim
MOTOKOM a30Ta, cried 3a TeM, YToObl ypoBeHb pacTBopa B konbe Obin Hupke AHa NanbYnKoBOro XonoaunbHuKa.
Mocne Toro, Kak MeTUNEeHXNopua MCNapuTcs, repMeTUYHO 3aKyrnopusaloT Konby U NOHWXKalT AasneHue
C NOMOLL b0 BaKyyMHOro Hacoca 4o 6,67 mMa!) unu meHbLe. MyckatoT crnabblii NOTOK XONOAHOW BoAbI Yepes
nanb4yuKoBbIA XONOANUBHUK, a KONby ¢ CyGrnMMupyembiM BELLLECTBOM MoOMeLLatoT B napadUHOBYO BaHHY C TEM-
nepaTtypoii, nogaepxvsaemoii B uHtepsane ot 125 °C go 130 °C. Cybnumaums 3aHuMaeT HECKOSbKO YacoB U
MOXeT noTpeboBaTbCs ee NPoAo/KeHNE B TeveHue Houn. CybnMmMaumio MOXHO cUnTaTh 3aBepLUEHHON B TOM
cnyyae, ecnu He npoucxoauT AanbHelwero pocTta kpuctannos MAP Ha nanb4vMkoBOM XonoawusbHUKe, W
HebonbLLUoe KONMYeCTBO BeLecTBa Ha AAHe cybnumaTopa ocTaeTca NOCTOAHHBIM. Mo okoHYaHuM cybnumaumm
cuMLLaT KpUCTanmbl C NanbYMKOBOrO XOMoAuSbHUKa ¢ NOoMoLbio wnaTtens. OBbbiMHO BbIXO4 COCTaBnseT
2,236 1 (74 % TeopeTuyeckoro). TemnepaTtypa nnasneHua MAP coctasnseT ot 146 °C no 147 °C. Maccosas
Aonsa ocHOBHOro BelecTsa B MAP, onpeaenseMasa metogom BOXX, o6bivHO cocTaensaeT 99 %.

4.2 PacTBOpbI peareHTOB
4.2.1 PacTBOp ANA UMNUHXepa

B kavecTBe pacTBoputens Ans UMnuHXepa UCnonb3ayloT 6yTunbéeHsoaT ¢ MaccoBoi AonNen OCHOBHOMO
BellecTBa He MeHee 99 %. [ins 6onee rny6okoit ouncTku 6yTUNGeH3oaTa ero NponyckaroT Yepes cnow Xxpoma-
Torpaduyecku Yyuctoro cunukarens. PacteopaioT MAP B 6yTunbeHsoate ANA NONy4eHUA pacTBopa C KOHLIeH-
Tpauuen 1 - 10~4 monb/n (MaccoBas KoHLeHTpauma 27,6 Mr/n). XpaHaT pacTBOp B MOPO3UILHON KaMmepe A0
NCnonb3oBaHUA.

4.2.2 PacTtBop AnsA nponutku dounbtpa

PacTteopstoT MAP B aueToHUTPUNe ANA NONy4YeHUA pacTBopa ¢ MacCCoOBOWN KOHUEeHTpauuen 2 mr/mn. Xpa-
HAT pacTBOP A0 UCNONb30BaHWS B MOPO3WUITbHON Kamepe.

4.2.3 PacTtBop ana nponutku dounbtpa

PacTsopaoT MAP B aLieTOHUTpure ANs NofydeHus pacTBopa koHLeHTpaumen 1-10~4 Mons/n (27,6 mr/n).
XpaHAT A0 NCNoNb30BaHUA B MOPO3UMBLHOM Kamepe.

4.2.4 CtabUnbHOCTb pacTBOPOB peareHToB

Mpeano4TUTENHLHO FOTOBUTL PACTBOP ANA HaHeCeHUA Ha UNbLTP HEMOCPeACTBEHHO Nepes ero UCNosb-
30BaHUeM, XOTS1 3TOT pacTBOP MOXHO XpaHUTb B MOPO3USbHOIN KaMepe B TedeHne ABYX Hederb. PacTteopbl Ana
UMNUHXePa U 3KCTpakumum pUnbTPOB COXPaHAIT CTabUNBLHOCTDL, M0 KpakHen Mepe, B Te4eHne MecsiLa npu xpa-
HEHWUW B XONoAUNbHUKeE.

1) 1kNa =7,5 Topp.
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4.3 CraHpapTHble rpagyMpoBOUHble pacTBOpbI

BbixoaHon curHan Y®-getekTopa MMeeT NpakTUHeckn oauHakoBbi Bug ans scex MAP-npou3BogHbIX
nsoumaHaTos. AT0 NO3BONSAET UcNoNb3oBaTb MAP-NPoN3BOAHLIA MOHOMEP U3oLMaHaTHOro NPoAyKTa, npea-
CTaBNAOLWEro UHTepec, B ka4yecTBe cTaHaapTHoro obpasua ans konuuectseHHoro onpegenexdna MAP-npous-
BOAHBLIX HEN3BECTHBIX ONIUFOMEPHbIX U30LMaHaTOB MO NMKaM Ha Xxpomartorpamme. pagynpoBoYHbIi rpaduk,
KakK 3aBUCUMOCTb BbIXOAHOro curHana Y®[ ot uiucna wnn cogepkaHusa nsounaHaTHbIX rpynn, satem MoxeT
6bITb UICNONBb30BAH ANA KONMYECTBEHHOTO onpeaeneHns 0NMroMe pHbIX U30LMaHaToB, AN KOTOPLIX OTCYTCTBY-
0T cTaHAapTHble obpasLbl. Mo 3Toi NpUYMHE NPoLLEe UCNONb30BaTh CTaHAAPTHLIE rPaayUPOBOYHbIE PACTBO-
pbl, KOTOPbIE KONUYECTBEHHO OLleHeHbI Yepes coaepxaHne NCO-rpynn, a He Yepes MacCoOBYHO KOHLEHTpaLuio
n3ounaHaTHOro coeanHeHus.

OKBUBaNEHTOM ABNSAETCA KONMYECTBO BELLECTBAa N30UMaHaTHOTO coeaMHEHUs, cogepXkallero Mosb U3o-
LmnaHaTHON rpynnbl, unu KonuyecTeo Bellectsa MAP-Npon3BoaHOro U3oLUmMaHaTHOro coeAuHeHus, coaepxa-
wero oguH Monb rpynn ceAsaHHbIX MAP. 3OkBuBaneHTHas Macca u3oUMaHATHOro coefUHeHWa — 3TO
OTHOCUTENbHAA MONEeKynsipHasi Macca, AeneHHasn Ha YMCo U3ouMaHaTHbIX Fpynmn B OAHON Monekyne, n. SKBU-
BaneHTHaa macca MAP-npon3BoaHOro usouuaHaTta — 310 ero OTHOCUTENbHast MoNeKynsipHas Macca, AeneH-
Hast Ha Ynucno MAP-rpynn B Mmonekyne. Yicno usoumaHaTHbIX rpynn, He3aBUCUMO OT MecTa UX MPUcoeAuHeHNs,
MOXeT ObITb onpeaeneHo B MOnAX Ha nuTp. B Tabnuue 1 npuBeaeHbl 3Ha4eHUS OTHOCUTESTLHOW MONEKYNSIPHON
Macchbl U 3KBUBaNeHTHOW Macchl 4nst Haubonee pacnpocTpaHeHHbIX u3oumMaHaToB U ux MAP-MponsBoaHbIX.

4.3.1 MNpuroTtoBneHue NpoU3BoAHbLIX MOHOMEPOB

TouyHo B3BelwMBaloT NpubnuanTensHo 0,5 mmonb (1 MUNNN3KBUMBANEHT) AUMsoumaHaTa unu 1 MMonb
(1 MUNNU3KBMBANEHT) MOHOM3OLMaHaTa 1 3anucbIBaloT NOMyYeHHOe 3HaYeHUe C TOYHOCTbIO A0 YeTBepTon
3Havawen umdpbl. HaBecky pacteopstoT B 10 Mn Tonyona. BasewwusatoT npubnusutensHo 1,2 mmons MAP
(4To6bI MONY4MTH ero n3bbLITOK Mo MaccoBol gone B pacteope 20 %) 1 3anUcbiBarOT NOJTy4EHHOE 3Ha4YeHue ¢
TOYHOCTbLIO 0 YeTBEepTOn 3Havallen undpel. Hasecky pacteopsaioT B 20 Mn Tonyona. lNpu nepemelunsaHnn
pactsopa MAP go6asnsioT pacTBop M3oLmaHaTa no kannam B tedeHue 10—15 muH. MpogoskaloT nepemeLun-
BaHVe B TeueHue, Mo kparHelh Mmepe, 1 yaca. MnNoTHO 3akpbiBaloT KONBY C PaCTBOPOM U OCTABMSAIOT HA HOYb
B MOpPO3WITbHOM Kamepe Arnsi MakcuMaribHOro BbinageHns ocagka MCkomoro npoaykra. CobupatoT BblaenvBLuy-
tocs hasy HECKONBKO pas ¢ UCNoMbL30BaHMEM BOPOHKU BloxHepa. MNpoMbiBaloT 3Ty hasy HeCKONbKO pas oxnax-
AeHHbIM TOnyonoM Ans yganeHus octatkos MAP, 3aTeM cMeCb NPOMBIBAIOT HECKOMBLKO pas OXITaXAEHHbLIM
rekcaHoMm Ans BelTeCHeHUsl Tonyona. MNepeHocaT TBepAbIA NPOAYKT B NpeABapUTeNbHO B3BELIEHHYIO 0HOpa-
30Byto BMany smectumocTbio 20 n. CosaaloT B BUane rnybokuii BakyyM U nogaepKuBaloT ero Ao nonyyeHus
MOCTOSIHHOWM Macchl BUarbl, a 3aTeM repMeTUYHO 3aKpbIBatoT KPbILLKOW, (hyTepoBaHHom MNTP3. Beixog (no mac-
ce) obbluHO cocTaBnseT > 95 %, a cogepkaHne OCHOBHOIO BellecTBa AOCTaTOYHO ANSl NPUrOTOBNEHUSA
CTaHOapTHLIX rpagyupoBOYHbIX pacTBopoB. OMbIT NOKa3bIBAET, YTO MPU XpaHEHUU 3TUX MPOU3BOAHLIX B
MOPO3UITbHON KaMepe B TEMHOM MEeCTe OHU COXPaHsItoT CTabUMbHOCTb B T@YEHNE HECKOSIbKNX NeT.

4.3.2 lMpurotoBrneHue cTaHAApPTHbIX PacTBOPOB MOHOMEPHbLIX NpousBoAHbIx AnA BAXX aHa-
nusa

Bseewwusatotr MAP-npounssogHoe: npuénnsutensHo 5,0- 105 mons (ans MmoHousoumaraTa) unn2,5-10-5
Monb (418 guMsoumaHaTa) M NepeHoCAT B MapKMpoBaHHYo MepHYto konby knacca A BMecTumocTbio 10 M (cm.
[1]). HaBecky MAP-npon3BoAHOro pacTBopstoT B HECKOMbKUX MUNMAUTpax gumeTtundopmamuaa (AMPA) n
[OBOAAT UM pacTBop 4o MeTkU. MpukenaHumn smecto AMPA MOXHO UCNoMb3oBaTh METUEHXIOPUA 4Ns pac-
TBOpeHust MAP-NpoU3BOAHbIX, XOPOLLO pacTBOPUMbIX B MeTUNeHXIopuae (anudaTuieckux UM3oLmMaHaTos n
2,4-TDIl). UcxogHble cTaHdapTHble U pas3baBreHHble pacTBOPbl MMEKT KOHLUEHTpauuo npubnvantenbHO
5,0-10-3 monb/n (ans moHousoumaHaTa) M 2,5 10-3 monb/n (ans aumnsoumaHara), COoTBETCTBEHHO. XpaHAT
ncxogHble cTaHAapTHBIE PacTBOPLI B MOPO3UITbHON KaMepe. Pabovre cTaHgapTHLIE pacTBOPLI MPUTOTOBNSIHOT
nyTem pactsopeHust MAP-Npon3BoaHbIX B aLe TOHUTPWUIE ANs NOMYyYeHUst MakcuMarbHOM KOHLeHTPaL MM cTaH-
aapTa npubnuautensHo 2,0 - 10~4 Monb/n (ans MoHonsoLmanaTa) unu 1,0 - 104 Monb/n (ans aumsoumaHaTa),
COOTBETCTBEHHO. [nA Mony4yeHWs pacTBOPOB APYroA KOHLEHTpauunm WUCXOoOHble pacTBOpbl MOryT OblTb
nocne-goBartesibHo pasbasneHbl 06blYHO 40 HAUMEHbLUE KOHLEHTpaLun, KoTopas cocTasnsaeT npnénnsu-
TensHo 1-10-7 Monb/n (ans MoHousoumaHata) unm 0,5 - 107 Monb/n (AN AMMsoLMaHaTa), COOTBETCTBEHHO.
OT cTaHdapTHble U pa3baBneHHble PacTBOPbl COXPaHAT CTAabWNLHOCTL B TeYEHWe Tpex Mecsues npu
XpaHeHNW B XONoAnnbHAUKe.
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Tabnwuuya 1— OTHoCHUTENbHbIE MOMEKYNsIPHbIE MacChl M 3KBUBaNeHTHbIE MacChl HEKOTOPLIX Haubonee pacnpocTpa-
HEHHbIX n3oumaHaToB 1 nx MAP-Npon3BOAHbIX

OTHOCHUTENBHARA 3
OTHocUTEeNbHasA MonekynapHas KBMBANEHTHAR
HaumeHoBaHue coegnHeHus KpaTKOG MonekynsapHas SkavBaneHTHast mMacca macca
ynsp
o6o3HaveHne macca MAP-npounseoa-
macca MAP-npoussoa- oro
HOro H
1-(9-aHTpavueHnnmeTnn)
MAP 276,38 276,38 — —
nunepasuH
MeTtunmaounanar — 57,05 57,05 333,43 333,43
Bytunusounanar — 99,13 99,13 375,51 375,51
deHnnumaoumanat — 119,12 119,12 395,50 395,50
1,6-rexcameruner-auuaouya- HDI 168,20 84,10 720,96 360,48
HaT 1,6-gumnaoumnaHartorekcaH
Tonyonaumsoumanar (kak 2,4-, DI 174,16 87,08 726,92 363,46

Tak 1 2,6-gum3oLmaHaToTonyon)

Ma3odopornagumsounanar 1-n3so-
uuanaro-3-u3oumaHatome- IPDI 222,29 111,14 775,05 387,52
™n-3,5,5-TpuMe TMNuUMKNorekcaH

4,4'-andbennnmetaHgumnsoumna-
HaT Au-(4-msoumaHatodeHun)ve- 4,4'-MDI 250,26 125,13 803,02 401,51
TaH

TmapupoBaHHbI  (rMaporeHun-
aypoBaHHbIl)  MDI  metunen-

Buc(umkrio-rekcun-4-usounaxar) HMDI 262,35 131,18 815,11 407,56
4.4'-anunknorekcMnmeTaHgumn3o-
unaHar

WM3oumanatHas rpynna NCO 42 42 _ —

4.3.3 lMpuroTtoBneHue cTaHAAPTHbIX PacCTBOPOB MOHOMEPHbLIX NPOU3BOAHLIX ANA TBeppodas-
HOW 3KCTpaKuumn

Meprnoguyeckn oueHMBaKOT cTeneHb M3BnevyeHuss MAP-Npon3BogHbLIX MOHOMEPOB U3 KapTpUaKen Ans
TBepaodasHom akcTpakumu (TP3).

NcxoaHble cTanaapTHble pacTeopbl B[AM®PA Henb3a Ucnonb3oBaTth ANs NPUroTOBMEHUS CTaHAApTOB ANs
T3, Tak kak npucytcTere AM®PA gaxe npu HA3KOM ero cogep>kaHum MOXET MPUBECTU K NPEXAEBPEMEHHOMY
anonpoBaHuio MAP-nponssoaHbix. CTaHgapTHble 06pasLbl Anst NPOXoXAeHUs Yepes KapTpuax TBepaodas-
HOW 3KCTPaKLMKU AOSPKHBI ObITb NONYyYeHbl N3 UCXOAHLIX pacTBOPOB B MeTuneHxnopuae. MAP-npoussoaHbie
anudaTtudeckux aumsounaHaTtos U 2,4-TDI gocTaToOuHO XOPOLLO pacTBOPUMbI B MeTuneHnxnopuae. MAP-npo-
n3eoaHble 2,6-TDIn MDI 06nagatoT MeHbLuei pacTBopuMocTbio. Bce MAP-npouseogHbie, kpome MDI, gocTa-
TOYHO XOPOLUO PacTBOPUMbI B MeTUNeHXIIopuae, YToObl NPUroTOBUTL UCXOAHLIE PAcTBOPLI C KOHUEHTpaLuuMen
1-10—-3 monb/n (ansa moHousounaHata) unn 0,5 - 10-3 monb/n (ansa aumsoumanaTta), cooTBeTCTBEHHO. [Ang MDI
MOXeT BbITb MPUrOTOBNEH UCXOAHBIN CTaHAAPTHBIA PACTBOP € KOHLEHTpaLmeii 2 - 10~4 monb/n. 3Tu ucxoaHble
cTaHdapTHble pacTBopbl MOryT 6bITb B AanbHelweM pasbaeneHbl OyTun6GeH30aToM C Lenblo NofyyYeHus
pacTBOPOB AN UMMNUHXepa.

4.3.4 MNpuroTtoBneHue pacTBOPOB NPOU3BOAHBLIX TEXHUUYECKUX MU30LMAHATOB

Bbino nokasaHo, 4TO AaHHaA MeToAuka noaxoauT Ans npodyktos Ha ocHose HDI u IPDI u moxeT 6biTb
npuMeHeHa Anst ApYrux NpoayKToB.

B3BeluumBatoT npubnuauTenbHo 0,5 r chinyyero nsoLmMaHaTHOro NPOAYKTa M NEPEHOCAT ero B BUasly BMec-
TUMocTbto 7 Mn. 3atem 4o6asnsatoT 4,51 (3,4 Mn) MeTUNEHXTopUAa U NepeMeLLInBaloT pacTBOpP A0 TeX Nop, Noka
OH He cTaHeT oAHopoAHbBIM. OnpeAensoT MMOTHOCTL 3TOM0 UCXOAHOMo pacTBopa, HO 3TO HeobsizaTensbHO, ecnn
nocneyoLuve aHann3bl HOCAT KAYECTBEHHLIN XxapakTep. Pa3baBnsioT UCXOAHbIV pacTBOP METUSIEHXITOPUAOM
B 100 pas. MepemelnBatoT ero A0 NoNy4YeHUsi OAHOPOAHOTO pacTBOpa, 3aTeM cpasy e A06aBnsoT 25 MK 3To-
ro pacTeopa k 975 mkn pactsopa MAP B aLieTOHUTpUNE ¢ KoHLeHTpaLmein 5-10~4 monb/n. BaxHo npoBecTu BTO-
poe pasbaBneHune MAP-Npou3BOAHONO pacTBOPOM HACTOMbKO BbLICTPO, HAaCKOMbKO BO3MOXHO, MOCKOMbKY
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pasbaBreHHble pacTBOPbI N30UMAHATOB He CTabuNbHLI. OCTaBNAKT NOMyYEHHbI pacTBOP Ha HOUb B TEMHOM
MecTe Ans NnpoTekaHna peakunn. Ha cneayowuin AgeHb NPUNMBAIOT K pacTBOPY 5 MK yKCYCHOrO aHrmapuaa u
OCTaBMAIOT ero ANA NPOoTeKaHUA peakLmu, No KpaHe Mepe, Ha ABa Yaca Npy KOMHaTHOW TemnepaType UnuHa
HOYb B XONOAUNbHUKE Nepen aHanu3oM metogom BOXKX.

4.4 NMopeuxHan dasa B BbICOKO3(hheKTUBHON XXUAKOCTHOU XpomaTorpacgpumn

Mpu ananuse metogom BAXXX npuMeHsI0T rpagueHTHBIA peXXum anionpoBaHus ¢ usmeHeHuem pH. Cna-
6ble 1 CUNbHble NOABWKHbIE (hasbl UMEIOT OANHaKOBbIE COOTHOLLEHMs BoAa / opraHnyeckas gpasa. OHv oTninya-
I0TCA TOMbKO 3HaveHueM pH sogHow dasbl. MHTeHcUBHOCTL hnyopecueHuMn MAP-Npon3soaHbIX CUIbHO
3aBucuT oT pH noaBuxXHON hasbl. MoaToMy B NoaABMXHYHO hasy nocne BbIxoAa ee U3 aHanMTU4eCKOM KOSIOHKA 1
nepeAnonagaHuem B 6nok AeTekTopoB A06aBNAOT KUCMbIN pacTBOpP Ast 0becnevyeHust He3aBUCUMOCTU ¢hriyo-
pecueHTHoro curHana ot pH noasukHoi casbi.

4.4.1 BydepHbie pacTBOpbI A5 NOABWKHOMN (ha3bl

K 3840 mn Boabl no6asnsioT 46,1 r chocdopHOI KUCNOTHI C MaccoBOW oNne OCHOBHOTO BewecTBa 86 %
(NpnBnuautensHo 27 M, 0,4 mornb) 1 15,1 MN MypaBbUHOW KUCNOTLI C MACCOBO A0NE OCHOBHOTO BelLleCTBa
96 % (0,4 monb). HauanbHoe 3HauyeHune pH gomkHo GbITb NpubnuanTensHo pasHo 1,6. Jo6aBnsaoT K aTOMY
pacTBOPY TPU3TUNAMUH (C MAacCOBOM Aonei ocHOoBHOTO BellecTBa 99,5 %) anuksotamu o6bemom 10 Mn, nepe-
MeLlBas nocre 4obasreHus kaXkaon us HAX 4o Tex nop, noka He 6yaeT AobasneH Becb 06veM (117 mn) Tpu-
aTunamuHa. 3HaveHue pH pacTBopa gomkHo 6biTh pasHo 6,0. Mpu HeobxoanmocTu aoBoasT pH pacTsopa Ao
6,0, no6aBnAs AONOMHUTENBHOE KONIMYECTBO TpUaTUNaMuHa. [lenaT aToT pacTBop Ha ABe nopuun, o6beMom
no 2 n. KogHon ns nonyyeHHbIX NopLmii pacTBopa gobasnaoT 33,5 MM KOHLEHTPUPOBAHHON CONSAHON KUCTIOTHI.
TwatensHo nepemelumsatoT. KoHeuHoe 3HaveHune pH pacteBopa gormkHo coctaensaTb 1,6. Ko BTopol yactu
pacTteopa gobasnsatoT 33,5 mn Boabl. Mo aTo MmeToguke nonydatoT 6ychepHble pacTBOpbl KOHLEHTpauueit poc-
cdopHon n MypaBbUHOW kncnoT 0,1 monb/n, co 3HadeHusimu pH, npubnuantensHo pasHbiMin 1,6 1 6,0, cooTBeT-
cTBeHHo. OnbIT nokasbiBaeT, YTo BydepHble pacTBOpbl CTabWNbHBI B TEYEHUE LIeCTU MecaueB Npu Ux
XpaHEeHUN B XONoANNbHUKE.

4.4.2 MNepBuUiHbIe NOoABUXHbIE (ha3bl

Cnabyto noasuxHyto asy (A) nonyyaoT cMellMBaHneM aueToHUTpuna ¢ bydgepHeim pactsopom ¢ pH
6,0 coTHoweHneM no o6Lemy 65/35. CunbHyo NoABMKHYO hasy (B) nonyyaoT cMellnBaHueM aLeTOHUTpUnNa
c bydepHbIM pacTeopoMcpH 1,6, coTHOLeHWeM no 06bemy 65/ 35. MNMoasuxkHble hasbl PUNbTPYOTYEpes Helt-
NOHOBbIE (hUMLTPELI C HOMUHANBHON TOHKOCTBIO hunbTpauum 0,45 mkm. MNepea ncnonb3oBaHUEM NOABUKHYIO
chasy gerasvpytoT MM60 ¢ NOMOLLBIO BaKyyMHOT0 AerasnpoBaHusi, Nbo ¢ noMoLLbio renvesoro 6bapboTuposa-
Hus. Kak nokasbiBaeT oMnbIT, OCHOBHasA NepBuYHas noasmkHas chasa ctabunbHa B TedeH e LecTh Mecaues npn
obecneveHnn NpegoTBPaLLEHNS UCNapeHmns.

4.4.3 lMocnekonoHo4YHasa Kucnasa noaBuxHas asa

PasbasnswoT Bogon 35 mMn pacteopa ¢pocopHO KNCNOTEl ¢ MAacCOBOW A0MNEen OCHOBHOMO BellecTBa
85 % Ans nony4yeHns KoHeYHoro pacteopa o6bemom 350 M. CMelumBatoT 3TOT pacTBop ¢ 650 M aLeToHUTPK-
na. PunbTPYHOT 3TOT PAcTBOP Yepes HEMMOHOBbIN (UNbTP C HOMUHAMBLHOW TOHKOCTLIO hunbTpaummn 0,45 MKM.
HerasupytoT noaswxkHyto dasy nepes Mcnonb3oBaHnem nbo ¢ NoOMOLLbIO BaKyyMUPOBaHNUSA (BakyyMHOro aera-
31poBaHnsa), MMB0 ¢ NoMoLLbio renuesoro 6apboTrpoBaHua. OnbIT NOKa3bIBaET, YTO KUCNasi NoABMKHAA dasa
coxpaHsieT cTabubHOCTL B TEYEHUE LLIECTU MECSLIEB, eCnn He ByaeT MpoucxoanTb UCNapeHuns.

5 Annapartypa

5.1 YctpoicTtBO oTGOpa npo6

Brei6op ycTpolicTBa oT60pa Npob 3aBUCUT OT XMMUYECKMX 1 (P3NYECKX CBONCTB M3oLMaHaTa, cogepxa-
Wwerocs B Bosayxe [13]. Ecnn o ousnyeckon n XuMm4eCckon npupoae UsoLmnaHaToB, HaxoasLWmXcs B BO3ayxe,
N3BECTHO Marsio, TO B 3TOM clyyae ycTpoicTBo 0T6opa npob AOMKHO COCTOATL M3 MUHUATIOPHOTO UMMUHKEPa,
3a KoTopbIM creayeT ounbTp, nponutaHHbin MAP (cm. UCO/TO 17737)[3]. Ecnn B BO3ayxe NpUCYTCTBYHOT N30-
UmnaHaTbl TONLKO B BUAE NapoB, TO MOXET OblTb UCNOMNb30BaH hunsTp, nponutaHHbin MAP, nnv MUHWaTIOPHBINA
uMnuHxep. Ecnuv B Bo3gyxe NpncyTCTBYIOT U30oLUMaHaThl B BUae TBEPAbIX YacTUL, ANaMeTpoM < 2 MKM (KOHAEH-
CaLMOHHbI a3p030/1b U a3P03071b, AIBASOWNIACSA MOBOYHBIM MPOAYKTOM NpoLecca ropeHust), To B 3TOM Cry-
Yyae crieayeT ucnonb3oBaTb uneTpbl. Ecnv B Bo3gyxe npucyTCTBYOT uU3ouMaHaTel B Bude YacTuy
AvaMeTpoM > 2 MKM (Hanpumep, Npu pacnbifieHUn KpacovHbIX MOKPBITHI), TO pekoMeHAaLms no BbI6opy UMMUH-
Xepa unu punbTpa BygeT 3aBUceTb OT peakLMoHHOK cnocobHOCTH asposons. Peakunn ¢ yyacTuem aspo3so-
nen, cogepxalmx anudpaTndeckue nsoumaHaTel, 06bIYHO MPOTEKAOT AOCTATOMHO MeANIeHHO, NO3TOMY OHU
MOryT ObITb YI0BNEHbI ¢ NoMoLLbio punsTpa, nponutanHHoro MAP, kak onucaro B [14]. YacTo peakuun ¢ yqacTu-
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€M YacTuL, aspo30el oMaMmeTpoM > 2 MKM, codepKallnx apoMmaTiyeckme nsoLmanarsl, Hanpumep, obpasyto-
LLMXCH B rpoueccax pacrblfieHns KpacodHbIX MOKPLITURA, coaepxawmx Bolgensemele MDI [15], npoTekatoT
6bICTPO, N UX CriedyeT yNasnMeaTh C MTOMOLLBIC UMNUHXKepa. [py Hannyum YacTuL, AnameTpom < 2 MKM, 1 peak-
LMOHHO-CMOCOBHBIX YacTUL, AMamMeTpoM > 2 MKM peKkoMeHOyeTCsl MpUMeHsITb YCTPOWCTBO oT6opa npob,
cocTosiLee 13 UMNUHXepa, Nocre KOTOPOoro pacnonoXeH punbTp, nponuTaHHein MAP.

5.1.1 ®unbTpsbI

MprmMeHsaloT hUnbTPLI U3 CTEKNOBOMNOKHa (663 onpaBbl), obecnevnsaroLLmMe NPockoK oToUpaemoro aspo-
3o He 6onee 5 % maccokl Npobbl. Buibop anameTpa ounsTpa 1 hunbTpoaepkaTens B OCHOBHOM 3aBUCUT OT
dmanyeckoro coctossHUs nsoumarHaTa. Map 1 asposonb ¢ YacTMLaMn OTHOCUTENLHO HebonbLIOro pasmepa
MOryT 6bITb 3PhEKTUBHO YNOBMEHEI C NOMOLLLIO 06bIMHOrO YCTpoiicTBa 0T6opa npob ¢ hunbTPoM (Hanpumep,
B NOSIMCTUPONbHOM KapTpuake Ans punbTpoB OTKPLITOrO UK 3aKkpbITOro TUna ¢ gnameTpom 37 MM Unn nonu-
nponuneHosom punbTpodepaTtene Ana hunbLTpos c gnameTpom 13 Mm). [ins ynasnmeaHus asposonen cyac-
TULaMu OTHocUTeNbHO GonbLioro AnameTpa (> 20 MKM) pekoMeHAyeTcs UCnonb3oBaTh NPob6ooT6opHNUK ANS
oT6opa npob B 30He AblXxaHus [Hanpumep, paspaboTaHHbli B MHCTUTYTe rurneHbl Tpyaa (IOM), Bennkobputa-
HMR]. Tak kak n3oumaHaThl 06n1agaroT CMNbHBIM CEHCMBNIM3NPYIOW MM AencTBueM, LenecoobpasHo onpeae-
NATL M30UMaHaTLl B COCTaBe YacTuLl, KoTopble ByayT ocaxaaTbes B Kako-nnmbo obnacTu ApixaTenbHbIX MyTen,
T. e. BO BObIxaeMol copakumm [16].

5.1.2 MuHuaTIOpHbIe UMMUHXEPbI

MWHWaTIOPHBIA UMMUHXEP COCTOUT U3 rPagynMpPoBaHHOIO MPUEMHMKA 1 BXOOHON TPYOKM C KOHUYECKNM
koHLoM. CoeaunHAIOT 3TW ABe YacTu Takum o6pasom, YToBbl pacCTosiHUE MeX Y BXOAHbLIM OTBEPCTUEM U AHOM
npuemMHuka coctaenano ot 1 4o 2 MM. CepUuitHo BbINYCKaoTCS UMMUHXXEPb! CO BCTPOEHHON BXOAHOMN TPYOKON.

5.2 Nob6yautenb pacxoaa

Mobyantens pacxoda AomkeH obecneynBatb 06 bEMHYHO CKOPOCTb NOTOKA 2 I/MWUH U COOTBETCTBOBATb
TpeboaHuam EH 1232 [6] nnu aksuBaneHTHOro ctaHgapTa.

5.3 Tpy6ku

McnonbsyoT NNacTUKoBble, Pe3NHOBLIE UMW Apyrie noaxoasive coeavHUTENbHbIE LWnaHr ArnMHon
npnénunsutensHo 900 MM 1 nogxoasiero agnameTpa Ansi o6ecneveHunsi repMeTUHHOro noAacoeanHeHns kK noby-
AWUTento pacxoaa 1 K BbIXOAHOMY OTBEPCTUIO YCTpolicTBa oT6opa npob. Knuncl AomkHbI 06ecneunsaTb Hagex-
Hoe KpenneHue NpobooTbopHMKa U coeaMHUTENBHBIX TPYBOK C oaexaon. Beino sameyeHo, 4To pacTBoOpUTENU
13 UMNUHXEPOB (B YACTHOCTW, TOMYOM) MOTYT BbIMbIBATb HEKOTOPLIE BeLLecTBa U3 TpyBoK, 4To B UTOre BMSET
Ha pe3ynbTaT aHanmsa npobel. HenssecTHO, BbiMbIBAET N ByTMNOEeH30aT U3 MaTepuana Tpybok snusaoLwme Ha
aHanuns coegnHeHMs Npu 0BbIYHbBIX YCIoBUSAX 0TOOpa Npo6, HO ObIO YCTaHOBMIEHO, YTO NPo6neMbl, BO3HUKalO-
LMe Npy NPUMEHEHN TOSYONa, MOXHO B 3HAUUTENbHOM CTeNeHN YMeHbLUINTb, UCNONb3YA WaHru us dprop-
anactomepa’). MoaTomy npu oT60pe NPO6 C NOMOLLbIC UMIMMHKXEPOB PEKOMEHYETCA UCMOSb30BAaTb WNAHM U3
dTopanactomepa. [JocTaTOMHO Ha BbIXOAE U3 UMMNUHXEPa NOACOEAUHUTL LUMaHT KOPOTKOW ANUHBLI U3 Top-
anactoMmepa B kadecTBe MepexodHuka nepepj LUAAHIOM U3 MacTuka, pe3vHbl UNn Apyroro NnoaxoasaLero
maTepuana?).

5.4 Pacxopomep

Lns namepeHna o6bLEMHOIO pacxoda NPUMEHSIIOT NOPTaTUMBHLIA pacxogomep, obecneynsatowmin usme-
peHue pacxoaa B Tpe6GyeMoM AnanasoHe ¢ NorpeLHocTbLIo B Npeaenax +5 % B ycrioBusix npumeHeHus. Pacxo-
AoMep aonxeH GbiTb OTKanUGpoBaH Mo MEPBUYHOMY 3TarioHy nepea ero TPaHCNOPTUPOBAHWUEM K MecTy
npuMeHeHus.

5.5 ®dunbTpoBaHUe U ycTaHOBKa ANA NpoBeAeHUA TBepAo¢a3HON IKCTpaKLMU

Mepen nucnonbsoBaHUeM pacTBoOpuUTeSb ANA aHanusa metogom BIXKX cunbTpyloT B yCTOMHMBON K
OEeUCTBUIO pacTBOpUTenei yctaHoBke Ansl (hunbTpoBaHUs N0 BakyyMOM C UCMOSNb30BaHNEM HENNOHOBBIX
PUNLTPOB ¢ HOMUHANBHOW TOHKOCTLIO chunbTpauun 0,45 mkm. Mepepn aHanusoM npobbl, oToBpaHHbIE Ha
unbTpbl, NponyckatoT Yepes punbTpylowme Hacaaku wnpuues us NTSI ansa punbTpoB ¢ HOMUHANBLHOW TOH-
KOCTbto punbTpaumn 0,45 MkM. Mpobbl, 0ToGpaHHbIE ¢ NOMOLLLIO UMMUHXEPa, NoABepraloT TBepaodasHon
akcTpakummn (TP3I) c ucnonb3oBaHNEM BakyyMHOro konnekropa. OgHopasosble Bkriagbiwum us MNTP3 scTasna-
10T B OTBEPCTUE BaKyyMHOro Konnektopa Ana npeaoTBpalleHys sarpsisHeHunst npob. Kaptpuaxu ana T3
BMECTUMOCTbIO 6 M, coaepxalume 500 Mr cunukarens, noAcoeanHsIIOT KO BXoA4aM 04HOPa30BbIX BKNaabllwen
n3MNTP3.

1) Fluran senseTcs NnpuMepom noaxoaswwen CepuiHO BeiNyckaeMoii Nnpoaykumm. [lanHas undgopmauma npueegeHa
Ans yanobcTBa nonb3oBaTenen HacTosILLEro cTaHAapTa u He aensieTcs peknamon MCO gaHHon npogykumn.

2) Tygon R-3603 sBrsieTcA NPUMEPOM NOAXOAALLEN CEPUIHO BbINYCKAeMO npoaykumm. [laHHas nHgopmaums npu-
BegeHa Anst ynob6cTBa nonb3oBaTenen HacTosLWEro ctaHgapTa v He siBrisieTcst peknamon CO aaHHoW NpoayKuum.
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5.6 Cuctema XuaKoCcTHOro xpomarorpaca
5.6.1 ABTOMaTM4YeCKUi Ao3aTop

MpumeHsioT Nio6Gble aBTOMaTUYMeCKUe CEepUnHO BbINyckaeMble 4o3aTopsl, oBecnevnBalowme noaady
npo6 ¢ NpuemMnIeMoi NorpeLUHOCTbLIO U NPELU3NOHHOCTLIO.

5.6.2 MNobyauTtens pacxopa

MpumeHsoT Hacoc, noaxoasLuin A4nNa aHanuaa metogoM BOXKX ¢ rpaaneHTHBIM anonposaHueM. MNpea-
MovTUTENbHO, UTObbI Bcs cuctema BOXKX 6bina BeiNonHeHa N3 MHEPTHBIX MaTepuanos, a TpyoKn Ans Xuakoc-
TV, Haxogswuecsa nocrie cucTeMbl Beoga Npo6, GbINU M3roTOBNEHbI U3 BLICOKOMHEPTHOrO MaTtepuana
nonuacpumpadmpketoHa (PEEK) unututana. Ecnu tpy6km ansxxuakoctu cuctembl BOXKX, Haxoasauwmecsi nocne
cucTeMbl BBoAa Npob, M3roToBMNEHbl U3 HepXXaBetowWwen cTanu, XenaTtenbHo No BO3MOXHOCTU 3aMEHUTb UX
Tpybkamu ns PEEK.

5.6.3 AHanuTUyeckas KONIOHKa
Mcnonb3ayloT aHanuTUUecKy'o KoMoHKY AnnHon 150 Mm, AnameTpoM 4,6 MM, ¢ HenoABWXHON (hasoit C81)

Ha AMOKCUAE KPEMHUS BBICOKON YACTOTHI C HacTULLaMU AnaMeTpoM 5 MKM. PekomeHayeTcs nepen aHanuTudec-
KO KONOHKOW YCTaHaBIMBaTb KOPOTKYH 3aMEHAEMYHO 3aLLMTHYH KOSTOHKY C TaKoil ke HenoABWKHOMN (a3oi.

5.6.4 TepmocTaT KONOHKU

AHaNUTUYECKYIO KOTNOHKY MOMELLIAIOT B KOSNIOHOYHLIN TepMOCTaT, B KOTOPOM noaaepXuBaeTca TeMnepa-
Typa 30 °C unu, no kpaHen mepe, Ha 5 °C npeBbilwaloLLas oKpyXXaloLLyo TeMmneparypy.

5.6.5 MocnekonoHoO4YHbIA HAacOC NoAaYu KUCTOTbI

Hacoc, ucnonbayembii B cucteme BIOXKX, gomkeH obecneunBaTb nogavy ogHow noaswxkHoNn caskl ¢
06bEMHOI ckOpoCTbHo 0,7 MI/MUH B CMECUTENbHbIA TPOMHUK, NOACOe AMHEHHBIA HEMOCPEACTBEHHO K aHaNUTU-
YyecKol konoHke. Tak Kak NPOTUBOAABNEHUE HKE MO MOTOKY OT aHANMTUYECKOW KOMOHKM HU3Koe, TO MexXay
3TUM HacoCOM U cMecUTeNbHBIM TPOWHUKOM MOXeT noTpeboBaTbca ycTaHoBKa Aemndepa nynbcaunii Ans
obecneveHus nogaun noasukHoM asel 6e3 nynbcauuii noToka.

5.6.6 JeTekTopbl

[ns naeHTuduKaunmM n KONMYECTBEHHOIO onpeaeneHns coeamHeHnin metogom BOXKX npumensioT asa
JeTeKkTopa, coeMHeHHbIX MocneaoBaTesibHO: ONTUYECKUA AeTeKTop, paboTaloWmiA Ha NepeMeHHON OiIMHe
BOJHbI B Y®-06nacTn, YOO u NI, MpeanoytutensHo ncnonb3osate I ¢ KCeHOHOBLIM UCTOYHUKOM U3MyYe-
HWRA, TOCKONbKY B 3TOM crydae ByaeT aoctynHa 6onee wupokas o6nactb ANWH BOSH BO36YxaeHna. flonyckaeT-
cs vcnonbsosate P ¢ AenTepmneBbIM NCTOHYHNKOM USITYYESHUSA.

6 OT6op Npob Bo3ayxa

6.1 MoprotoBka k oT60py Npo6 B ycnosusix naéoparopuun
6.1.1 OuucTka annapartypbl gnsa or6opa npo6

Annapatypy ans otbopa npob MHOroKpaTHOro MPUMEHEeHUst criedyeT TlaTenbHO ouuaTe nepen
ncrnonb3oBaHWeM. IMnuHXepsbl, cogepxatume octaTku 6yTunbeHsoara, crnegyeTt NPOMbIT aLETOHOM, A4aTb UM
BbICOXHYTb U1, €CNIK 3TO HeoBX04UMO, 3aMOYUTL B MOIOLLEM PACTBOPE Ha OCHOBE KOHLLEHTPUPOBAHHOM CepHOA
KUCMOThI, HEe coAepXalleM XpOMOBOKUCNbIX coner. Yepes 30 MUH MX BbIHUMAIOT, TWATENbHO NMPOMbIBAOT
BO/ION W CyLLAT B CYLUMMbHOM Wwikady. KacceTsl, oaobpeHHble IOM2), n3 HepkaBeroLLeit cTanu (HO He BeCb Kop-
nyc npo6ooT6opHMKa) NoMeLLatoT B HebobLLOW NabopaTopHbIA CTakaH € XopuUcTbIM MeT1neHoM, obpabaTbl-
BalOT YNbTPasBykoM B TeyeHne 15 MWH, BbIHUMAIOT W Aat0T BbICOXHYTb. 3aTeM MpOMbIBAOT UX BOAOW ©
noMeLLaloT B pacTBOP a30THON KUCMOTbI KOHLEHTpauuen 6 monb/n Ha 30 MuH (10 MUH 13 KOTOPbIX MPOBOAAT
06paboTKy yNbTpasByKoM), MpOMbIBaOT BOAOW U cyLLAT B CYLUMMbHOM LUKady.

6.1.2 MNpurotoBneHue pUnNLTPOB, NOKPbITLIX peareHToM MAP

C nomolLLblo MUKpoLUMpuULLa B noMeLleHn, ceo6ogHoM OT U3oLmaHaToB, HaHocaT pactesop MAP macco-
BOW KOHLeHTpaumein 2 Mr/mn Ha bunbTp U3 CTEKITOBOMOKHA UMW KBaPLIEBOro BOIOKHA Takum 06pa3oMm, 4Tobbl
NNOTHOCTb NOKPLITUS peareHToM cocTasnana 1,0 Mkr/Mm?2 (Hanpumep, HaHocAT 250 MK pacTeopa Ha unbTP
anameTpom 25 mm). MNocne ucnapeHns pacTeopuTens nomewarT hUnbTpbl B XONOAUNBHAK U XPaHAT Ao
Ncnonb3oBaHuWsl. [OTOBbIE K UCNOMb30BaHWIO (bUNbTPbI BCTABMAOT B COOTBETCTBYIOWME hunbTpogepKaTenu.

1) C8 Inertsil aBnseTCA NPMMepoM NoAXoasLLel NPOAYKLMM, MMeloLLeNncs B npoaaxe. [JaHHas nHcopmaums npuse-
AeHa ans yao6cTea nonb3oBaTtenen HacTosILLero ctaHgapTa u He siBnsieTcst peknamor MCO aTow npoaykumu.

2) |OM — Institute of medicine of the National Academies (USA) — VHCTUTYT MeanumHbI HaumonanbHoit akagemum
CLA.
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6.1.3 lMpuroTtoBneHue pacTBOpOB ANA IKCTPaKLUN

Meperocat Heobxoanmoe konuyecTso pactTeopa MAP ons skcTpakumm counsTpos (pactsop MAP B aLe-
TOHUTPUINE KoHLUeHTpaLKen 1-10~4 Monb/N) B LWMPOKOropIbIi COCYA C KPLILWKOi, (yTeposaHHoi MTHO. Pas-
Mep cocyaa U KoNMYecTBO pacTBopa 3aBUCAT OT AnamMeTpa UcnosbayeMoro punbTpa 1 Tuna npobooTbopHuKa.
B cniyyae npobooT6opHuKoB, ogobpeHHbix IOM, KacceTbl U3 HEpXKaBeloLWEN CTanu NOSHOCTLIO MOrpy>XatwT B
pacTBOP A4NA 3KCTpaKkLMn obbemom 10 mn. [Ins SKCTpaKLmmn TONbKo ogHoro punsTpa TpebyeTcs pacTBop 3Ha-
YMTENbHO MeHbLUero o6bemMa (Hanpumep, 5,0 M 4n8 pUnLTPOB ANaMeTpPoM 37 MM).

6.2 MoproTtoBka k oT60py NPo6 B ycNoBUAX NPpUMeHeHUs
6.2.1 NpapyupoBka nobyauTtens pacxopa

MoByantens pacxoda rpagyvpytoT Npyu NOAKIOYEHHON MpeacTaBUTENbHON NHUKM oTGopa npob ¢
1crnonb3oBaHneM NnopTaTUBHOrO pacxogomepa. Ecnv gns ot6opa npob Mcnonb3ayoT UMMIUHXEP, TO BO BpeMs
rpadyvpoBKN OH AOIDKEH ObITb 3aMofHEH COOTBETCTBYIOLLMM PAcTBOPOM.

6.2.2 MNMoaroTtoBkaycTpolcTB oT6opa Npob

MpoBooT6opHuKM NogroTaBnusatoT KoT6opy Npob B NoMeLLeHUU, cBoOogHOM OT u3oumnaHaToB. Ecnnans
oT60opa Npob UCNoNb3YHT UMMNUHXKEPBI, TO B KaXKA bl M3 HAX nepeHocaT no 15 mn pacteopa MAP B 6yTunbeHso-
aTe KoHLeHTpaumeit 1-10~4 Monb/n. MoacoeAMHAIOT BEIXOAHOE OTBEPCTUE KAXIO0r0 3arpyKeHHOro ycTponcTaa
oT6opa npob k NobyauTento pacxoda ¢ UCMoNb3oBaHMEM NOAXOAsLWEro WriaHra, obecneunsatoT repmeTUdHoOe
coegunHeHne 6e3 yTeuek. BrntouatoT nobyauTens pacxoaa, NoACOeANHSIIOT oTKannbpoBaHHbIN pacxodomep K
BXOOHOMY OTBEPCTUIO YCTpoUCTBa oT6opa Npob 1 ycTaHaBnMBaoT COOTBETCTBYIOWYIO 06 bEMHYI0 CKOPOCTL
pacxoga. BbikntouaroT nobyauTenb pacxoda W 3akpbiBalT YCTponcTBo oTOopa npob Ha Bpems ero
TpaHcnopTUPOBaHUsA kK MecTy oT6opa npob.

6.3 OT60p Npo6 Bozayxa
6.3.1 Ot60p Npo6 c ucnonbL3oBaHueM unbTpa

B nomeLLeHnK, cBOGOAHOM OT M30LMAHATOB, 3aKPENIAIOT YyCTPONCTBO 0TOOpa Npob Ha ogexae paboTHMKa
Mo BO3MOXHOCTM Kak MOXHO Brnivbke K 30He AblxaHus. 3akpennstoT nobyantenb pacxofa Ha ero peMmHe unm Ha
Apyrom HagexHom Mecte. [No mepe roToBHOCTM K 0T60py Npob BrntovatoT nobyautens pacxoaa. Pernctpupyiot
Bpems Havyana otbopa npob. OTéupatoT TpebyeMbli 06beM Bo3ayxa npyu o6 beMHON ckopocTu notoka ot 1 Ao
2 n/MuH (1 n/MUH — AN KacceTHbIX UnNbTPoB AvaMmeTpom 37 MM, 2 N/MUH — ana Npo6ooT6opHukos IOM).
MuH1MarbHEI 06beM Npobbl Bo3ayxa cocTasnseT 1 n. MakcumanbHbIi 06beM Npobbl BO3Ayxa 3aBUCUT OT BO3-
MOXXHOCTW NpoaoHkeHnsa paboTbl Hacoca 6e3 CyLecTBEHHOro NageHnsa 06 beMHON CKOPOCTU NOTOKA, HO 06bEM
npo6bl Bo3ayxa 960 n (8 4 ana paboyeit cMeHbl NpU 06 HLEMHO CKOPOCTU NOTOKA 2 N/MWUH) AokeH BbITb 4OCTUr-
HyT. Mpu GonbLLUO 3arpy3ke (UNLTP MOXET 3aCOPUTLCS, YTO NPUBEAET K CHUXKEHWUI0 06 bEMHOI CKOPOCTU MOTOKA.
Ecnu ecTb Nogo3peHust, YTo 3TO MPOU3OLLISIO, TO NPOBEPSIOT 06 bEMHYI0 CKOPOCTb NOTOKA BO3AYyXa B YCTPOUCTBE
oT6opa npob. OcraHaBnuBatoT 0TO60P NP6 1 cunTaloT Npoby HeaeNCcTBUTENLHON B TOM Cnyyae, eciiv B Te4eHue
oT60pa Npo6 o6beMHas cCkopOCTb NOTOKa BO3AyXa OTKINoHsAeTcs 6onee YeM Ha £ 5 % HOMUHANBLHOrO 3HaveHuA. B
KOHLLe 0TBopa Npob nsmepstoT 06 bEMHYIO CKOPOCTL NOTOKA BO3AYyXa, BLIKMIOYAOT NobyanTenb pacxoaa v pernc-
TPUPYIOT BpeMsi OKOHYaHus oT6opa Npo6. Ecnn ecTb BEpOSTHOCTb, YTO Npu 0T6ope Npo6 Gbinn yNoBnNeHbl Heko-
TOpble U3oUMaHaThl B BUAE TBEPAbIX YacTuUL, TO HEMEeANEeHHO NoMeLlaloT unbTP B Cocya C pacTBOPOM Ans
aKcTpakumu. Ecnu ectb goctaTtouHble OCHOBaHUSA Nonarartb, UTo Npy oT6ope nNpob 6b1nn ynosneHb! nsoumaHarbl
TONMbKO B BUAE MAPOB, TO HE HYXXHO MPOBOAMTL 3KCTpaKumio hunbTpa nepes ero TpaHcnopTUpoBaHueM B nabopa-
TOpUI0. BLIMMCRAOT cpeaHIo 06 BEMHYHO CKOPOCTb NOTOKA BO3AYyXa NyTEM yCpeAHEHUA Pe3ynbTaToB ee u3Mepe-
HUs1 B TeueHue Bcero oTéopa npo6 v BLIMUCTISIOT 06beM 0TOGpaHHOro Bo3ayxa yMHoXeHneM 06 beMHol ckopocTu
noToKa BO3Ayxa, B I/MUH, Ha NpoAoKUTENbHOCTL 0T6Opa Npo6, B MUH.

6.3.2 OT60p Npo6 ¢ ucnonbL30BaHUEM UMNUHKepa

Mpu oT60pe Npob c ucnonbL3oBaHUEM UMNUHXePa criedyloT ykasaHusM (CM. 6.3.1) oTHocuTenbHo kpen-
neHus ycTpoicTea oTbopa npob k ogexae paboTHUKa Anst KOHTPOSSA 3a 06 bEMHOM CKOPOCTLIO NOTOKA BO3AyXa
1 BbluMCIEHUs1 0ToGpaHHoro o6bema Bosayxa. OT6op Npo6 NpoBoAAT NpU 06bEMHOI CKOPOCTU NOTOKA BO3AY-
xa 1 n/MuH. CnieaaT 3aTeM, 4Tobbl Bo BpeMsa oT6opa Npob MMnuHep Haxoauncsa npakTueckn B BEpTUKarbHOM
nonoxeHun. NockonbKy B pacTBOpe Anst UMNUHXepa NPUMeHSsIETCSA HeneTyuniA pacTeopuTens (ByTunbeHsoar),
HeT Heo6X0AMMOCTU MOBTOPHO 3aMnoNHATL UMNUHXEP BO BpeMa oT6opa npob. Mo okoH4YaHuM otbopa npob
nepeHoCHT pacTBOP U3 UMIMUHXKepa B BUany Unun cocya ¢ kpbilkoin, pytepoaHHon MT3.

6.3.3 OT60p Npo6 ¢ UcnoNb3OBaHUEM KOMGUHaLUU UMNUHXKePa U pUNbTpa

Ecnu npeanonaraetcsi, 4To B UCCNeAyeMOM BO3AyXe NMPUCYTCTBYIOT Kak YacTULbl AUaMETPOM < 2 MKM
(koTopble Henb3s 3hheKTUBHO YNIOBUTL C MOMOLLIbIO UMMUHXEPOB), TaK U OTHOCUTENBHO BBLICTPO OTBEPXKAAl0-
LMecs YyacTuLbl AMaMeTpoM > 2 MKM (KoTopble, kak nonaratoT, HeaddekTuBHO 06pasytoT NPou3BoAHbIe Ha
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nponuTaHHOM hUnbTPE), TO B 3TOM CNyYae criedyeT UCrnonb3oBaTh NMHWI0 0T6opa Npo6, COCTOALLYO U3 UMMUH-
Xepa, cnegoM 3a KOTOPbIM pacnofiokeH hunbTp, NponuTaHHbIA peareHToMm. [Nocne otbopa Npob MOXHO
nomMecTUTb unbTp N6o B pacTBOP U3 UMNUHXKepa, NMBOo B OTAENbHbIA cocya ANA 3KCTpakuuM duneTpa
KpbILLKOW, chyTepoBaHHon MNTP3.

6.4 XonocTble Npo6bl M oTpULaTeNbHbINA KOHTPOrb

Mpwv oYeHb HU3KOM coaePXKaHNM U30LMaHaTOB Ha pe3ynbTaT XxpoMaTorpaguueckoro aHanMsa MoryT oka-
3bIBaTh CyLLeCTBeHHOe BNusiH1e NoBGoYHbIe coeanHerus, npucyTeTeyoLme B MAP-peareHTe. XonocTble npo-
6bl U OTpULIATENbHbIA KOHTPOMb WUCMOMNb3YIT ANs MAEHTUMUKALUMN Ha XpoMaTorpamMmme MUKOB NOGOYHBIX
coeanHeHWIA, codepXKaliuxca B peareHTax. Xonoctble npobbl YACTLIX PEaKTUBOB AfA YCNOBUM NMpuMeHe-
HUSA — 9TO NpoBbl, ¢ KOTopbIMK 0BpaLLaoTes Tak ke, Kak ¢ 06blYHBIMU Npobamu, HO BO3AYX He nponyckatoT. Ha
Kaxable AecsiTb OBbIYHBIX NPOBG OOMKHA NPUXOaUTLCSA ofHa XonocTas npoba Ans YCNOBUA NPUMEHEHNS 1
MWUHUMYM TPU XoocThle Npobbl — Ha ceputo. C npobamu ANns oTpuLUaTenbHOro KOHTPOA obpallaloTes Tak ke,
Kak ¢ 06bI4HBIMU NpoBamn, oT6op NPob Bo3ayxa B AaHHOM criydae NpoBoaaT 651M3ko oT OCHOBHOMO Mecta 0T60-
panpob, B Bo3ayxe, B KOTOPOM He OXMaaeTcs NpUCyTCTBUE aHanuTa. Ans uaeHTmdgukalmm Ha xpoMaTorpamMmme
MUKOB MeLLaLLMX BELLEeCTB, KOTOpble MOryT BbiTb BHeceHbl Npu oT6ope npob, pekoMeHAyeTcA oTbunpaTh no
TPUW Takue Npobbl Ha ceputo 0GbIYHBIX NPO6.

6.5 TexHuueckue npoayKThl

XenaTtenbHo 0TOOpPaTh, NO KpANHEN Mepe, 3 MI KaXK40W TEXHUYECKOU CMeCcUu M30LnaHaToB, ecrii X npu-
MeHsoT B pabouelt 3oHe. Mpoaykumus, cogepxallas n3oumaHaTbl, XOPOLLO NOAXOAUT ANs Ka4eCTBEHHOro onpe-
AenexHus nsoumaHaTtoB B npobe. MpodykTbl, He coAepalyme usoumaHaTel, MOTYT BKOYATL COeANHEHWUS,
B3aMMOOENCTBYIOLLME CASPMBaATUSMPYIOLLMMM peareHTamm c 0bpasoBaHMeM MeLLatoLL X COeAUHEHNA Ha Xpo-
maTtorpamme npobbl, KOTOpPble MOTYT AaTb NOBOYHBIE MUKK. [0 3TON NpUYMHE NONyYeHWe NPOU3BOAHBIX U UX
aHanuns Ans TeXHUYECKMX CMecel, He coaepXkallumx n3ounaHaTbl, MoryT BbITb MONE3Hbl NpU MaeHTUdUKaLUm
HEMU3BECTHbIX MWKOB Ha XpoMaTorpaMme npobbl, KOTOpble B MPOTUBHOM Cllyvae MOryT ObiTb OLIMOOYHO
npunmncaHbl n3oLmaHaTam.

6.6 TpaHcnopTupoBaHue Npob

MomeLLaloT BMarbl ¢ pacTBOPaMm U3 UMMUHKEPOB, COCYAbI C pacTBOpaMu AN 3KCTpaKLMM UnbTPOB Ui
He NoABeprHyThle aKCTpakLMM ubTpsl B Kynep. Lienecoo6pasHo npuMeHsTh kynep, cHaBGXeHHbI npucho-
cobneHvem, obecreunBaoLMM yaepkaHue Npo6 Bo BPeMs UX TPaHCNOPTUPOBaHWUA, HaNpUMep KIoBeTOW 13
NeHoNoNUCTMPONa C OTBEPCTUAMM, NOAXOAALLMMU AN HAAEXKHOW YCTaHOBKM BUan Unn cocyao. ¢ npo6amu. B
noBom crnyvae cTeknsaHHbIe cocyabl criedyeT NoAAepXuBaTh B BePTUKANbHOM MOMOXEHUU BO BPeMs TpaHC-
NOPTUPOBKW U NpeoTBpaLLiaTh UX COMPUKOCHOBEHME ApYT ¢ Apyrom. [na coxpaHeHua npo6 B oXnaxaeHHOM
COCTOSIHWU BO BPEMS UX TPaHCNOPTUPOBKU NPUMEHSIIOT MHOTOCTIONHY 0 YNakoBKy. [na ucknioveHus nio6oi Bos-
MOXHOCTU 3arpasHeHna Npob He peKkomMeHOyeTcs TPaHCMoOPTUPOBATL NPOGLI TEXHUYECKUX CMECcel B TOM Xe
KOHTeiHepe, 4To 1 Npobbl Bo3ayxa. Ecnu npobbl TEXHUYECKUX CMECeit TpaHCNopTUPYIOT BMecTe ¢ npoGamu
BO34yXa, TO OHN AOMKHbI BbITb yNakoBaHbl Takum 06pa3oM, YTobbl 3arpasHeHue nNpo6 Gbino ucknoueHo. Mome-
LWaoT Kynep B NPOUHLIA ALLMK, COOTBETCTBYHOLLMIA TpeGOBaHUAM TPaHCNOPTUPOBKU onacHbIX BewecTs. Mpobbl
cneayeT TPaHCNOPTUPOBATL B COOTBETCTBUM ¢ MpaBunamu nepeBo3ky onacHbIX rpy3oB [17]. B cooTBeTCTBUM €
3TUMKM Npaeunamm npobbl, 0To6paHHbIe B UMNUHXepPBl ¢ ByTUNGeH30aToM, HeobA3aTeNbHO TPaHCNoPTUPO-
BaTb, Kak onacHble BewlectBa. Mpobbl, oToGpaHHble Ha (GUNBLTP U SKCTParMpoBaHHbLIE aALETOHUTPUIIOM
B YCMNOBMAX NpUMEHEHUsl, crneayeT TpaHCMopTMPOBaTb B COOTBETCTBUM C NMpaBuUnamu TPaHCNOPTUPOBKK
aueToHUTpUNA.

6.7 Mpo6bl, oTo6paHHble Ha hUNbLTP

Mpw nony4yeHun nNpob, 0ToGpaHHBIX B MONEBLIX YCoBUAX, 406aBNAIOT N0 5 MKN YKCYCHOro aHrMapuaa B
Kaxkayto U3 HUX. DTo obecneunsaeT nepesos u3bbiTka MAP-peareHTa B nponssogHoe auetamuaa. Ity npote-
Aypy NpoBOAAT NOTOMYy, YTO aueTunuposaHHeii MAP B nocneaytowem BOXXX aHanuse gaert 3HauntensHo
MeHbLLMe XBOCThI, YeM cBoGoaHbIN MAP 1 noTomMy, 4To BBeAeHMe B0sbLUoro KonMyecTsa n3bbiTka peareHTa no
oNny6rMKOBaHHbLIM AaHHBLIM NMPUBOANUT K MOpYe aHanMTuieckon konoHkn. OctasnsoT Nnpobbl Ans NnpoTekaHns
peakLun Nno kpaHen Mepe Ha ABa Yaca Mpu KOMHaTHOW TemMmnepaType UM Ha HoYb B XONOAWMbHKIKE Nepe aHa-
nusom. MpucoeanHsiioT BbIXoA Wnpuua ¢ punbTpytowen Hacagkorn s MTPI ¢ HOMUHANLHOW TOHKOCTbLIO
dunbTpaLmm 0,45 MKM Yepes oagHopasoBbIn BkNagbiw U3 MNTP3 K o4HOMY U3 NOPTOB BaKyYMHOr0O KOmekTopa
ansa T®3. MNoacoeAnHNAT MNyCTON UMNUHAP WNpuULa 13 nonuMnponurieHa Ha Bxode pynbTpytoLlen Hacaaku.
BBoaAaT pacTBop Anst akcTpakumuy B wnpuu. MponyckatoT npoby yepes dunbTpyoLwyro Hacaaky 13 MTP3 nog
AeNCTBMEM MOMNOXUTENBHOTO UMK OTPULLIATENBHOTO AaBneHus 1 cobupatoT B BUany BMeCTUMOCTbio 20 Mi.
3an1ceiBaloT KOHEYHbIM 06beM KOHTPObHOW NPobkI Kak Vi, 3To 06beM pacTeopa, NolleaLero Ha 3KCTPaKLMIo
unbTpa. o aHanmsa npobbl XpaHAT B MOPO3UITbHOM KaMepe XonoaurbHuka. PekoMeHayeTca npoBecTn aHa-
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nu3 Npo6 B TeyeHWe MecsiLa Ans CBeAeHUs K MUHUMYMY npoBreM ¢ uaeHTduKaL e xpomarorpaduieckux
NMUKOB, CBA3aHHbIX ¢ MAP-Mpoun3BoaHbIMU NMOBOYHBLIX BELLEeCTB, KOTOpble MOMYT MosABUTLCA B Npobe co
BpEMEHEM.

6.8 Mpo6bl, oToGpaHHble B UMNUHXEpPbI

O6bwunin obbem pactsopa npobbl B UMNUHXepe coctaenaeT 15,0 mn U ero obosHauyaloT Kak V.
AHanuanpyloT nopLuio pacTeopa npobbl 13 uMnuHxepa o6beMom 5,0 Mn 1 0603HavatoT 3TOT 06bEM Kak th.
MoacoeguHsaoT KapTpnaxk ans TOD BMmecTUMOCTbIO 6 Mn, coaepxawuin 500 Mr cunukarens, K ounbTpyowen
Hacagke wnpuua. KoHguunoHupyoT kapTpumk ana T3S ¢ nomolybio 6yTunbeHzoata 06beMoM 2 M Tak, 4To-
6bl ypoBEHb XUAKOCTM OMNYCTUNCA A0 BEPXHErOo kpas cnosa copbeHTa. [106aBnsioT nopLmMio KOHTPObHON NPobkI
obbemom 5,0 Mn B kapTpngx U3 TP, HacTpausBasa BaKyyMHbIA HAcoC KosekTopa Ass noslyuyeHust oobemMHomn
CKOPOCTU MoToKa OT 1 40 2 MI/MUH 1 BLIKIIOYAKOT €ro, Koraa YpoBeHb XUAKOCTU AOCTUTHET BEPXHero kpas
copbeHTa. flobasnaoT 6 MN MeTUNeHxopMaa HenocpeacTBEHHO B KapTpuax us TP3 v npoBogAaT anonposa-
HWe J0 Tex Nnop, NoKa YpOoBeHb XXMAKOCTN He 4OCTUTHET BepXHero Kpasi copbeHTa. YaansioT Becb cobpaHHbIi
anoar.

[obasnstoT 3 M cMecu aLeToOHUTPUNa U MeTaHoa ¢ 06 beMHBIM OTHOLLEHUEM AEBSTL K OAHOMY B KapT-
pugx. MpoBoaaT anoMpoBaHne Npyu 06 bEMHOM CKOPOCTU NoToka OoT 1 A0 2 MI/MUH A0 TeX Mop, NoKa ypoBeHb
KUAKOCTU He AOCTUrHET BepxHen yacTu copbeHTa. CobupaloT antoat B npeasapuTenbHO B3BELLEHHYIO BUany
BMecTUMOCTbI0 7 M. [o6aBnstoT 3 M MeTaHoNa B kapTpumk anst TO3. NpoeoaaT anoMposaHue u cobupatoT
3rt0aT B 3TY XKe BMany. YMeHbLUaoT 06beM anoaTta npubnusntensHo Ao 1 M NyTem UcnapeHus pactTeoputens
nog cnabbiM NOTOKOM asoTa. BeluncnsaoT 06beM npobbl Ha OCHOBE ee Macchl U MIIOTHOCTU aueToHUTpUna
(0,786 r/mn). 3anucbiBaloT KOHeuHbIn o6beM npobbl kak Vi XpaHAT npobbl B MOPO3UNbLHON Kamepe
XONoAunbHUKa 40 aHanuaa.

7 AHanuns meToaoM BbiCOKO3(h(heKTUBHON XXMAKOCTHOM XpomaTorpadum

7.1 HacTtpoliika npuGopoB

YcTaHaBnMBaoT 06beMHY0 CKOPOCTb NOTOKA XUAKOCTU 1,5 MI/MUH. YcTaHaBNNBaOT 06bEMHYIO CKO-
pocTb nogaym kucnoTbl 0,7 MI/MUH C MOMOLLLIO HAacoca, pacnonoXeHHOro nocre XxpomaTorpaduyeckoi KoNnoH-
Ku. MogaepxusatoT TeMnepaTypy aHanMTU4eckoin konoHku Ha yposHe 30 °C unu no kpainHein mepe Ha 5 °C
BbILLIE OKpYXatoLleli cpeabl.

MpuBeaeHHbIe HWKE AMMHBI BOMTH ONTUManbHbl AN npubopa, KoTopkIN NPpUMEHANCA Npyu paspaboTke
mMeToda, NpMBedeHHOro B HAaCTOsILLEM CTaHAapTe. YCTaHoBKa ONTUMAarbHBIX ANWH BOMH AN Apyrux npuéopos
MOXeT HeCKOIbKO oTNnYaThes. HacTpausaiot Y®L Ha annHy BonHbl 253 HM. Mpu ncnonbsosaHun ML ¢ kceHo-
HOBbIM UCTOYHMKOM YCTaHaBMNBAT ASINHY BOMHBI BO3GYXAeHWA 368 HM. Ha aTon anuHe BonHbl N o6ecne-
yMBaeTCs Haunydlas CenekTUBHOCTb W, criedoBaTenbHO, NOMyYaloT HaunyYlwee AokasaTenbCcTBO TOro, YTo
nuk cooteeTcTBYET MAP-nponssogHomy. Ecnu TpebyeTca makcumanbHas YyBCTBUTENbHOCTb, TO yCTaHaBM-
BatoT ANMHY BOMNHbI Bo36YxaeHns 250 HM. Mpu ucnonb3osanum ®J1 c aeinTepueBbiM UCTOYHUKOM YCTaHaBNU-
BatoT ANUHY BOMHbI BO36YyxaeHns 250 HM. Ecnu koHeTpykumen ®J1 npeaycMoTpeHa BO3MOXHOCTbL Bblibopa
ONVHBl  BOMHBbI  UCTOYHMKA W3My4YeHUsl, TO YycTaHaBnueawT ANvHY BoMHbl 409 HM. HactpauaioT
aBToMaTuyeckuit gosatop BAOXKX Ha nogayvy npobbl o6bemomM 30 MK ANSA NPOMBIBKA UMbl MeXAy BBOAOM
obpasuoB.

7.2 Mporpamma ons Bbicoko3adpeKTMBHON XXUAKOCTHON XpoMmaTtorpadpumn

Mporpamma anst BOXX moxeT 6biTb HacTpoeHa Takum 06pas3oM, 4Tobbl BbIno nonyveHo Haunydwee
coyeTaHne paspeLleHnst NMKOB N NPOAOIKUTENBbHOCTU aHanuaa Ana oTaenbHOro usounaHaTa. Beoa npobel
OOMKeH ocyLecTBATLEA Npu antonposarHn 100 %-Hoi noasuxHOM dason A, HO BpeMsa yaepXUBaHWUA Npn
3TOM M CKOPOCTb HapacTaHUs HavyanbHOro rpagueHTa 3aBUCAT OT MPUPOALI BLIXOAALMX paHee U3oLMaHaToB.
Mporpamma ans BOXKX, npuseaeHHasn B Tabnuue 2, ABNAETCA AOCTATOMHO UCHEPNbIBAOLWEN N NpeaHa3Have-
Ha rapaHTMpoBaTh aNUPoBaHNe HanbornbLLEro YMCa 3oLMaHaTOB U3 BOSMOXHEIX. PekoMeHayeTcA B Hava-
ne onpeaensaTb U3ouMaHaThl, 3MpyemMble cambiMi nocnegHumn. O6bIMHO ANA YAyYWeEHUA paspeLueHns
nuKoB Bpems yaepxusaHus 13 MUH npu anoupoBaHuM 100 %-Hon noasukHoW dhason B moxeT ObiTb
coKpallleHo, a rpagueHT nogobpaH 6onee nonorum.

Tabnwuua 2—Tlporpamma ans BOXX

Bpewmsi, MuH KoHe4Has Touka aTana

Ot 0 go 4 Bkntou. Bniovposanne 100 %-Hoit noABWKHOIM hasoit A?)
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OkoHuaHve Tabnuupl 2

Bpems, MvH KoHeuyHas Touka atana
Cs. 4 no 17 Bk/tou. NnHeliHblli rpagneHT oT 100 %-Hol nogBwkHONM hasbl Aa>k 100 %-HOW NOABUXHOM
thasze Bb>
Cs. 17 po 30 Bk/tou. MopaepxaHme 100 %-Hoii noaBvXHOW hasbl Bb)
Cs. 30 fo 36 BK/IHOU. Bo3BpaT k noaBwxkHOI hase Aa)c maccoBoit goneii 100 %

a) Cmecb aueToHUTpun/GydepHblii pacteop ¢ pH 6,0 (c oTHoweHem no 06bemy 65/35 (cm. 4.4.1).
b) Cmecb aueToHuTpun/GychepHsblii pactsop ¢ pH 1,6 (C oTHOweHeM no 06vemy 65/35 (cm. 4.4.1).

Mpumepbl xpomaTorpaMM MAP-Npon3BOAHbIX N30LMaHATOB NPMBEAEHbI Ha pUCYHKe 3.

V, mB
324
8
.y T=Lro.r T A
8 10 1 12 f, MvH
a)

b)

c)

t— Bpems; V — pasHOCTb NOTEHLNAN0B;

a) — xpomarorpamma, nosyyeHHas ¢ nomowbto ©/14, ana HDI-MAP koHueHTpauymeitn 2,5-10“ » mons/n n IPDI-MAP KoHUeHTpauueii
2,5-10- » monb/n (aBa n3omepa o6Lueli koHueHTpauuneli 2,5-10—2 monb/n); b) — xpomartorpamma, nosiyd4eHHas ¢ nomoLLbio YO,
[ANs TEXHUYECKOI CMecun n3ouuaHaToB, cogepxaliein onnromepsl Ha ocHose HDI 1 IPDI; ¢) — xpomaTtorpamma, nosy4yeHHas
c nomoubio ®N1, Ana TEXHNYECKON CMecu n3oumaHaToB, cogepxatlein onuromepsl Ha ocHose HDI u IPDI

PucyHok 3 — lpumepbl xpomaTtorpamm MAP-NpoOn3BOAHbIX N30UMaHaTOB
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8 OGpaboTka pe3ynbTaToB U3MEepPeHUn

8.1 KonuuecTBeHHOe onpeaeneHne MOHOMepoB

CoaepXxaHue M3oLMaHaToB, 4SSl KOTOPLIX UMETCA YNCTble cTaHAapTHEIe 0bpasLbl, HanpuMep MOHO-
MepHble AunsoumaHaTbl, MOXeT ObITb onpeaeneHo NGB0 NO OTHOLWEHUIO K MUHTEHCUBHOCTM NKKA, G0 ero nno-
Wagu Ans 3agaHHoro coefiMHeHWsl, MpU TOYHOM BpeMEeHU yAepXuBaHUSI C rpagyupoBOYHBIM rpadukom,
nosny4YeHHbIM Ha OCHOBE CTaHAAPTHbLIX PaCTBOPOB aHanM3npyeMblX BewwecTs. XoTs KONM4eCcTBEHHO MOHOMEpbI
MOXHO orfpeaenuTb No XxpoMaTorpaMmam, NoslydeHHbIM ¢ nomoulbto YOO nnu ®J1 no BeicoTe unu nnowaau
nuka, 4N KONMYeCTBEHHOIo onpedeneHnsl pekoMeHayeTCs UCNofb3oBaTh BLICOTY MWKa Ha XxpoMaTorpaMme,
nony4yeHHon ¢ nomotubio ®I. OH sBnsieTcs 6onee YyBCTBUTENBHBIM 1 Boree cenekTMBHBIM Mo CPaBHEHUIO C
Yo[. MNpeanoyututensHO UCMONb30BaTh BLICOTY MUKa, a He ero niowaab, 0cobeHHOo, ecnv Ha XxpomaTtorpamme
HabnogatoTcs 6nm3ko pacnonoXeHHble nepekpbiBaowmrecs nuku. MoaTeepxaaoT MAEHTUYHOCTL MOHOMEpa
Ha XpomaTorpamme npobbl, cpaBHMBaAsA OTHoLeHUA curHanos ®J14/Y ®1 ansa nukos npobbl Ha XxpoMaTorpamme,
nony4yeHHou ¢ nomotubio O unu YO, co ctaHgapTHLIM pacTBOPOM, AaOLLMM aHaNorMyHbIA curHarn.

[1pwumeuyaHn e — OTHoweHne BbIxoAHbIX curHanos ®J1A/YO[ 6yaeT HECKONbKO OTNMYATHLCA NPU HU3KOM YPOB-
He cofiepXXaHusi U30UMaHaTOB U3-3a HENMMHENHOCTU rpadynpoeoyHoro rpacdmka ansa $I1L. O6biMHO Ansi nMka Npobbl Ha Xpo-
martorpamme oTHoweHue curHanoB PJIA/Y®[ coctaBnsaet He 6onee 25 % ans cTaHOapTHOrO MMKa COU3MEPUMOro
pasmepa.

8.2 KonuuyectBeHHOE onpeaeneHue onuromepoB (CyMMapHoOro copepxaHusi o6HapyXeHHbIX
M3oLUuaHaToB)

CopaepxaHue U3ouMaHaToB, ANst KOTOPbIX HET B HANUYUK cTaHAAPTHLIX 06pas3LoB, TakMX, Kak Hanpumep
ONUroMepHbIE U3ouraHaThl, ONpeaensiioT UICXOAs U3 NNoLaan NUKOB Ha XpoMaTorpaMmme Npobbl, MONy4YeHHOoM
¢ nomousto YOI, n HaknoHa rpagyMpoBOYHOro rpacduka, NoCTpPOEHHOro ¢ UCNoNb30BaHUEM CTaHAapTHBIX pac-
TBOPOB aHanManpyemblx coeiMHeHUA. YacTo HeCKoNbKo NUKOB M3OLMAHaATOB BLIXOAAT Ha Xpomarorpamme
BMecTe B Buae orvbaroleit HeCKoIbKUX MUKOB MNIIOXOro paspelueHus. B aTom criyyae nydile onpeaenutb
WHTerpan nog Bce ornbarLLer KpUBOM Ha XxpomMaTorpamme B 3agaHHOM AnanasoHe, YeM MHTErpupoBaTh MUKU
no oTAenbHOCTU. XpoMaTorpaMmy, noslydeHHyo ¢ nomowbio I, npumeHaoT AnNst Ka4eCTBEHHOTO NOATBEPK-
aeHus npucyTcTeus MAP-NpoU3BOAHBIX U3OUMaHATOB cpeau aniupyeMbix coeamHeHui. MNpu oTcyTeTBUmn
MAP-npon3BoaHbIX Kaknx-nnbo coeanHeHUn, 6azoBas MMHUS XpoMaTorpamMmbl, onyYeHHou ¢ nomolbio eI,
6yaeT ropusoHTanbHoi. MoatoMy XpomaTorpaMmmMy, Noy4eHHyio ¢ noMoLubto ®J1, MOXHO NCNoNbL30BaThb ANA
onpeaeneHust Ha4ana v KoHLa MHTEerpupoBaHnsi Ha XxpoMaTtorpamme, Nony4YeHHo! ¢ nomousio YO L. BeixogHomn
curHan ®J1[ cnmLKoM CUbHO MEeHSIeTCA OT OAHOr0 COEAMHEH ST K APYroMy, YTo6bl UICNONb30BaTh 3TOT AeTekK-
TOP ANS KONMMYEeCTBEHHOrO onpeaeneHns M3oLMaHaToB, Ana KOTOPbIX OTCYTCTBYIOT cTaHAapTHblE o6pasLbl.
OpHako BelbpaHHble ANnHbI BOSH BO3OYXAeHUSA 1 ucnyckaHusi, obecnevmsaroT obHapyxeHne MAP-nponssoa-
HbIX C AOCTAaTOMHO XOPOLUEeN ceNekTUBHOCTbL0. OnbIT NokasbiBaeT, 4To Ans MAP-NpoM3BOAHbIX U30UMaHaToB
OTHoWeHue BbIxoAHbIX curHanos JIA/YPL cocTtaenset npubnmantensHo oT 0,33 A0 2 oTHOWeHUA AnA
MAP-Npon3BOgHbIX MOHOMEpPHBIX AuM3oLMaHaToB. XpomaTorpaMmbl npo® criegyeT cpaBHUTb C
XpomaTorpammamMm XonocTbix Npob 1 pesynbTaTammn oTpULaTeNbHOrO KOHTPOMSA Ans TOro, YTobbl OTANYNTL
MAKA MO MPOU3BOAHBLIM M30LMaHATOB OT MUKOB MO MPOU3BOAHBIM NOBOYHBLIX COeAUHEHUIA, coaepKallnxca
B peareHTax, 1 MUKoB Mo ApYyrumMm CoOeguHEeHUsAM.

9 KanubpoBKau KOHTpONnb Ka4yecTBa

9.1 CtaHpapTHble rpagyupoBOUHbIe pacTBOPbI

KanubpoBky NpoBoAAT eXeJHEeBHO C UCMOMb30BaHNEM LUECTU CTaHAAPTHbIX FPagyMpoOBOYHBLIX PAcTBO-
POB B COOTBETCTBYIOLLEM AMana3oHe N3MepeHnin. AHanmM3npyoT 3TU pacTBopbl cpean Npob. Pabouun guana-
30H Y[, B MOMSX M3oLMaHaTHLIX rpynn Ha NUTp cocTasnaeT npubnmnsutensHo ot 1-107 4o 2 g 104, Pabounit
AnanasoH HekoTopbix @I MoxeT BbITb U3MEHeH NoCcPeACTBOM HAaCTPOWKM YYBCTBUTENMBHOCTU AeTeKTopa.
OB6bI4HO pekoMeHayeTcs HacTpanBaTb YyBCTBUTENbHOCTL PJ1[ Takum obpazom, UTobbl ero paboyumin gnanasoH
cooTBeTCTBOBAN 60ee HU3KUM 3HaYEHUSAM KOHLLEHTpaLum no cpasHeHuo ¢ YO, 3T0 No3BONUT KONMYECTBEH-
HO onpeaenMTs MOHOMEP MpU OYeHb HU3KOM YPOBHE ero cogepxanusi. OgHako B Takux yernosusix MAP-npouns-
BOAHbIE MPU UX BICOKOM COAEKaHN1 MOTYT BblAaBaTb (pritoopecLeHTHEIN cUrHan BHe Npedenos AvanasoHa
namepeHnin ®J14. CrtaHgapTHele rpagyMpoBOYHbIe pacTBOpPbl AOMKHbI codepxaTe MAP-npoussogHoe(bie)
COOTBETCTBYOLEro(LLUMX) MOHOMEPHOrO(HBIX) AUn3oLMaHaTa(oBs).

XOTS 3TO He YCTaHOBIEHO B METOAUKE N3MEPEHWNIA, HO MPUMEHEHWE BHYTPEHHero ctaHgapTa BO3MOXHO
6ygeT ynydlwartb MeTponormieckne xapakrepuctukn metoga. MNpumeHeHne BHyTpeHHero ctaHaapTa obecne-

14



rocTt P UCO 17735—2012

YMBaET BbISIBIIEHME /UM KOPPEKTUPOBKY, HAanpUMep U3MeHYMBOCTU 06 beMa BBOAMMON Npobkl 1 apenda spe-
MeHU yaepxusaHust. O4eBUAHO, YTO BHYTpPEeHHWe CTaHaapThl He JOMKHbI NPUCYTCTBOBATL B Npo6e 1 A0MKHbI
JaBaTb XpomaTorpaduyeckme Nk B Tex o6nacTax xpomaTorpammel, rae He HabnioaalTca MUKW aHanUToB.
s aHanusa npoB, cogepkallnx au- U NoNMnsoLmMaHaThl, B KauecTBe NMOAXOAAWMUX BHYTPEHHUX CTaHAapTOoB
UcnonbayloT MAP-NponssodHble MOHOM3OLMAHATOB (TakuxX, Kak heHunusoumaHat unu 6ytunusoumaHar),
MockonbKy oHW ByayT AaBaTh NUKM Ha XpoMaTorpaMmMe Mexay Nikamu peareHTa 1 AunM3oumMaHaTos.

9.2 NpagyunpoBoU4HbIe rpacuku

CTpoAaT rpagynpoBoyHble rpaduku (3aBUCUMOCTb BBIXOAHOIO CUTHaNa Cyc o, MOMNbL/N, OT KOHLEHTpaLmK
NCO-rpynn B cTaHOapTHOM rpagyvpoBOYMHOM PacTBOpE) ANsl KOMMUYECTBEHHOTO onpeaeneHus MoHomepa 1
onuromepa. Onuromep KONMMYECTBEHHO OMpeaensoT Mo JIMHEAHOMY rpagyupoBOYHOMY rpaduky Ha OCHOBE
nnowagen nUKoB Ansa MoHoMepHoro MAP-NporsBoAHOIo Ha XxpoMaTtorpaMmme, NonNy4YeHHoN ¢ nomollbo Y[,
MoHoMep KoNMMYeCTBEHHO ONpeaensitoT ¢ NpUMeHeHneM Mwboro Us ABYX AeTEKTOPOB, PErMCTPUPYHOLLIUX BbICO-
TY UM NNoLWadb nuka, ogHaKo A4ns nuka yopecLeHTHOro curHana pekoMeHayeTCa perucTpupoBaTh BbICOTY
xpomatorpadudeckoro nuka. MoxeT noTpeboBaTbest KBaApaTU4HasA annpokCUMaLMa rpagyupoBOYHOro rpa-
uka, nonydeHHoro ¢ nomolubte O, nockonbky B 06MacTU HU3KOrO cogepXaHua Ha rpacduke MoxeT
NosiBUTLCA N3rnd.

9.3 XonocTtbie Npo6bl peakTUBOB

AHanunanpytoT ABe XonocTble Npobbl pacTBOPUTENS (aLETOHUTPUNA) B HAYane Kaxxaon cepumn npob. Xpo-
mMaTorpammy BTOPOM XonocTol Npo6bl UCNONb3YIOT AN HACTPOMKU aBTOMATUYECKOrO BbIYUTaHUSI XpOMATOr-
pamMMbl PacTBOPUTENA M3 XpomaTtorpaMm npob. AHanM3vpyloT OgHY OONOMHUTENbHYI XOMOCTY Npoby
PaCTBOPUTENA Ha Kaxayto ceputo Npobbl. AHaNM3UPYIOT 04HY XONOCTyto Npoby, cogepxaulyto MAP-peareHT,
Ha Kaxkable 4ecaTb NPo6, NPK 3TOM He MeHee TpeX Ha Kaxayto ceputo Npo6. UcnonbayoT KOHTpobHble NPoGbl
ANS YCINOBUA NPUMEHEHUS U XoNocTble Npobbl 451 0TpULLATENIbHOMO KOHTPONA ANA MAeHTUDNKaLMN NUKOB, He
OTHOCALLMXCS K M3oLMaHaTam (06blYHO NKOB NOBOYHBLIX COEAMHEHWUI, CoAepXKaLLNXCS B peareHTax), kKoTopble
cKopee BCero MoryT nosiBUTbCS Ha XpomaTtorpammax npob.

9.4 TexHMYeCKUN NpPoaYKT

AHanM3npyoT TEXHNYECKME NPOAYKTHI, MPUMeHsieMble B paboueli 30He, NpeacTaBUTeNbHbIe ANA coeaun-
HeHWIA, cogepxalumxcs B npobe Bosayxa. 1o BO3MOXHOCTUN Bceraa aHanmManpyroT TeXHUYeckue NpoaykTbl. Tak-
e pekomeHayeTcsl aHanusuMpoBaTb NPOAYKUMIO, He codepXallylo u3ouuaHatbl (Hanpumep, dpakuuio
BbICOKOMOMNEKYNSAPHOro cnupta AByxdasHoi cnpei-cuctemsl, cogepXallei BbiICOKOMOMNEKYISIPHBIA CrvpT),
4yTO6bI yOEaAMTLCA B TOM, YTO OHW HE cogepKaT MeLlatoLwnx coeanHeHUA, KOTOPbIe MOTyT BbITb OLUIMGOYHO NpU-
HATbI 32 M3oLMaHaThl. TexHudecke NpoayKThl criedyeT nepe aHann3om 4epusatuanpoBaTh ¢ noMollsio MAP
(cM. 4.3.4). Ona noaTBepKAeHUS OTHECEHUS NMINKOB Ha XpomaTorpammax npob K usouuaHatam pekomeHayeTcst
MPUMEHSTL XpOMaTorpamMmbl TEXHUYECKMX M30LMaHaToB, 0COBEHHO NPK HA3KOM YPOBHE coaepKaHusl.

9.5 BBepeHue aHanuta AnNA KOHTPONA KavyecTBa

B kaxgoli cepumn npob BBOAAT aHanNUT B OAUH HEUCNOMb30BaHHbIA NPOGOOTOOPHNK Ha Kaxkable AecATb
npo6 1 MUHUMYM oauH pas Ha ceputo Npo6. CogepxaHne aHanuTa B Npo6e ANs KOHTPONS KadecTBa AOMKHO
COOTBETCTBOBATL €r0 COAEPKaHNI B KOHKPETHON CepUn Npob u/unin TpeGoBaHNAM, NpeabABAE MbIM K TOUHOC-
TN NPOBOANMOrO aHanMaa. ATo MOXeT 03Ha4aTh BBeAeHWe B Npo6ooTGOPHUK aHannTa npun cogepxaHnm, 3Kksu-
BalleHTHOM TOMY, KOTopoe A0MKHO BbiTb 0TOBpaHo U3 aTMocdepsl, codepXkalllein aHanuT npu npeaensHo
[AOMYCTUMOM YPOBHe BO3AEWCTBUSA, U 0TOOP Npob B TedyeHue nepuoda npeacTaBUTeNIbHOrC ANd nepuoda B
YCMOBUSIX NPUMEHEHNS. BBOAMMEIA aHanUT MOXET UMeTb 1 6onee HU3KUIA YPOBEHL coaepKaHus, ecrim OH
6yOeT COOTBETCTBOBATL YPOBHIO €ro CoAepKaHus B peansHbiX npobax.

10 BbluncneHuvs

10.1 MoHoMep

CTposT rpagynpoBOYHbIN rpacuk 3aBUCUMOCTI BEICOThI UM NAOLWAAN N1Ka (NPeanoyTUTENbHO BLICOThI
nuka), nonyv4eHHoro ¢ nomolbio S ot koHueHTpauu NCO-rpynn cyco, MOSb/M, B CTaHAAPTHBIX rpagyupo-
BOYHBIX pacTBopax MoHoMepa. OnpeaensioT Cycgo B KOHTPOLHOM Npobe no rpagynpoBOYHOMY rpadouky.

Ansa npo6, oTobpaHHbIX Ha hUNbTP, Maccy UsoLmaHaTa m, B MUKPOTpamMmMax Ha KOHTPOSbHYH Mpoby,
BbIMMCNAOT Mo hopmyne

m = CNco Meq Vs 1000,

rae cyco — KoHueHTpauua NCO-rpynn B KOHTponbHOM npobe, onpeaeneHHas no rpagyupoBovHoMy rpaduky,
MOMb/;
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Mgy — Macca MOHOMEpPHOTO U3oLIMaHaTa, B rpaMM-3KBUBaseHTax usoumnaratal) (cm. Tabnuuy 1), unu macca
NCO-rpynn, B rpaMm-aKkBMBaneHTax nsounaHaTa, 1. e. 42;
V; — KOHEYHbIN 06'eM KOHTPOIMLHOM NPobbl (CM. 6.7), Mn.

M pwnmeyaHwune— Eavnnua, B koTopoli 6yaeT BbIpaXeHo OKOHYaTernbHoe 3HaveHue m, 6yaeT 3aBUCeTh OT TOrO,
B KaKon enHNLEe BblpaXeHa Meq, NOACTABNSEMAR B dopmyny. OkoH4YaTENbHOE 3HAYEHNE MOXET OblTb BbIPAXXEHO B MUK-
porpammax moHomepa unm mukporpammax NCO-rpynn (ans onuromepa e mukporpammax NCO-rpynn unv Mmukporpammax
Apyrnx nsounaHaTcoaepxalinx COeIMHEHUN, €CNN 3KBUBANEHTHBIE MACChl 3STUX COEAUHEHUIN U3BECTHBDI).

[na npo6, oTo6paHHbIX C MOMOLLBIO UMMUHXXEPa, Maccy U3ouMLMaHaTa 1, B MMKporpaMmax Ha KOHTPO-b-
Hyto Npo6y, BLIMMCNALOT Mo hopMyrie

rae cyco — KoHueHTpauusa NCO-rpynn, B KoOHTponbHon Npobe, onpeaerneHHas no rpagyMpoBoYHOMY rpadu-
Ky, MOonb/1;
Meq — Macca MOHOMEPHOTO U30LIMaHTa, B rpamMm-aKBUBaneHTax usoumaHara (cM. Tabnuuly 1), unu macca
NCO-rpynn, B rpaMM-3KBUBaneHTax usoumaHarta, 7. e.42;
V; — KoHeuHbI 06beM pacTBOpa KOHTPONLHON NPo6bl nocre TP3 (cM. 6.8), mn;
V; — o61min 06 bem 6yTUNGEeH30HAaTHOMO KOHTPONBLHOrO pacTBoOpa B UMMNUHXepe (CM. 6.8), mn;
th — 0b6beM, KOHTposIbHOM Npobbl 6y TUNGEH30HaTHOrO pacTBopa u3ouMaHarta (cMm. 6.8), mn.

M pwu™evyaHue— EamHnua, B koTopon 6yaeT BelpaXKeHO OKoHYaTenbHoe 3HaveHne m, 6yaeTt 3aBuceTb OT TOrO,
B KaKon euH1LEe BbIpaXeHa Meq, NOACTABNSEMAR B dopmyny. OkoH4YaTeNbHOE 3HaYeHne MOXET GbiTb BbIPAXEHO B MUK-
porpammax moHomepa unm mukporpammax NCO-rpynn (ans onuromepa B mukporpammax NCO-rpynn nnu Mukporpammax
ApYrux nsouumaHaTcoepxalnx COeIMHEHNN, €CNN 3KBUBANEHTHBIE MACChl 3TUX COEAUHEHNIN U3BECTHDI).

10.2 Onuromepsbl (06LLee coaepxaHue o6HapyXeHHbIX M30LMaHaTOB)

Bce MAP-npon3BoaHbIe U30LMaHaToB NpU UX perucTpaumm ¢ nomolsto YO umetot 6uskue koadpbuum-
eHTbl Npeobpa3oBaHUsi, ONMroMepbl MOTYT ObITb KONMYECTBEHHO onpeaeneHbl No rpagyMpoBoYHOMY rpaduky,
NoCTPOEHHOMY Ha OCHOBE pe3ynbTaToB aHanu3a cTaHAapTHLIX rpagynpoBOYHBLIX PaCTBOPOB MOHOMEpPa, Npea-
NoYTUTENBHO TOrO MOHOMEPA, U3 KOTOPOro Nony4veH onuromep. CTpPoAT rpaynpoBOYHBIA rpaduk 3aBUCUMOC-
TV nnowaan nuka, nonydYeHHoro ¢ nomollste YOI, ot koHueHTpauun NCO-rpynn, Monb/n, B CTaHAapTHLIX
rpagynpoBOYHBIX pacTBOpax MoHOMepa. Mo yrnoBomMy koadhuuneHTy rpagynpoBoYHOro rpacuka BeIMMCTISIIOT
koHUeHTpaumio NCO-rpynn oTAenbHoro nsoLmaHata, rpynmbl U3oLMaHaToB UNK BCeX U3OLIMAHATOB Cyco, tps
MOTb/N, B KOHTPOMbHOM Npobe no hopmyne

Neo, tp = Atp / beals

roe Atp — nnowaab nuka Ha xpomaTtorpamme, nofyyYeHHoN ¢ nomoLlpsto YP[, ansa nsoumaHaTa(oB) B KOHTPOSb-
Holi npobe;
b4 — YrnoBoM koathpULIMEHT rpaayMpoBoYHOro rpaduka, BblpaxkeHHbI B eAMHULAX Nnollaav nuka, nony-
YEHHOro ¢ NoMoLWb YO, Ha KOHLEHTpaLMIo.

Mo gaHHoM MeToaMKe MOXHO ONpeaenuTs cogepkaHne B MOMsIX N3oLMaHaTHOM rpynmbl OfIMroMepos B
o6beme npobbl. Mo 3ToM MeToauke HeMb3s ONPeaennTbL Maccy MCKOMOTo COeANHEHNS, MKI, €CNN HeU3BecTHa
€ro 3KBMBaneHTHas Macca. B AeNcTBUTENBHOCTN UMEIOT 10 CO CMeChIo COeANHEHNIA C pasNNYHBIMU U HEU3-
BECTHLIMU 3KBUBANEHTHLIMU Maccamun. [ns nepecyeta koHueHTpauumn NCO-rpynn, Monb/f, B MUKPOrpaMmbl
nsoumaHaTHol rpynnel Ha Npoby ucnonbaykoT popmyrnbl (cM. 10.1) U akBnBaneHTHyto Maccy NCO-rpynnel: 42
rpamma Ha SKBMBaneHT. B HekoTopbIX cTpaHax, Bktodas AscTpanuio, PuHnanguo, Mpnanguio, Weeuunio
n CoeanHeHHoe KoponeBCcTBO, NPUHATLI eAUHNLbI MOrfoWweHHo Ao3bl: Mukporpammbl NCO-rpynn B eguMHuLe
obbema Bo3ayxa.

11 MewaroLme coeaguHeHUNA
JTio6oe HensoumaHaTHoe coeduHeHue, koTopoe obpasyeT nNpousBoaHbIN NpoaykT ¢ MAP, asnsetcs

noTeHuManbHbIM MeLllarWnM onpeneneHnto coeguHeHneM. IMioboe coeguHeHue, KOTOpOe 3NnnpyeT BO Bpe-
M#A UK nocne BpeMeHn yaepKnBaHnsa MoOHOMe pa 1 norfowaeT Ha AJTMHe BONHbI 253 HM, NOTeHUManbHO MOXeT

1) B cucteme CUY eguHuLeit m,  BMECTO «rpaMM-3KBUBANEHTOBY» ByaeT «r/Mornb».
en

16



rocT P UCO 17735—2012

MelllaTh KONMYEeCTBEHHOMY onpeaeneHnio usoumaHatos. Mewatowme coeuHeHus, Ana KOTOPLIX He Habnio-
[aeTcs 3Ha4YMMo chriyopeclieHUMN Ha 3a/1aHHOM [iNIMHE BOMHbI BO36GY)KAEHWUA U UCNyCKaHUA, NOYTU HaBepHAKa
He cogepxaT MAP. ECnn 8T0 He aMUHBI, TO UX MOXHO C NEerkocTbio oTAenuTb oT MAP-npoussoaHoro aa cyet
nameHeHus rpagueHTa pH. Mkn MAP-npounsBoaHbiX MOGOYHBIX CoeauHEHWI HabnoaatleTca Ha XpomaTorpam-
Me 1 MOryT OKasblBaTb MeLlaloLLee BUSHUE NPY HA3KOM YPOBHE CofiepXaHusa usounaHartos. BinsHue mewwaio-
LLMX COeAMHEHWIA CBOAAT K MUHUMYMY, POBOASA aHanus Npo6 B TeyeHne 30 aHel nocre ux oT6opa v Ucrosb3ys
XONOCThlEe NPo6bl U NPOBLI OTPULLATENBHOTC KOHTPONS NS MASHTUMMUKALUN NUKOB NOBOUHBIX COSANHEHWIA.

12 OnpeaeneHve xapakTepuCcTUK 3(pPEeKTUBHOCTU

12.1 BBegeHue

N3mepeHue KoHLIeHTpaLMK N30oLMaHaToB B Bo3ayxe paboyei 30HbI UMeeT HeonpeaeneHHOCTb, koTopast
MOXeT ObITb BblpaXkeHa kak cymmapHas (cM. [5]) unu paclwmpeHHas HeonpeaeneHHocTb (cMm. [4]). MoaTtomy
OLEHKY HeonpeaeneHHOCTU HeOBXOANMO BbIMOJTHATL B COOTBETCTBUM C OAHWUM U3 3TUX ABYX cNoco60B. B 06ounx
cnyJasix 3Ta oueHKa BKItovaeT B cebst onpeaeneH1e coCcTaBNsoWMX HeonpeaeneHHOCTU, BhINOMHEHHOe NMpu
nabopaTopHbIX UCMBITAHUSAX MW UCNIBITAHUSIX, BOCTIPOU3BOAALLMX YCITOBUSI PUMEHEHUS, UITU HA OCHOBE NMe-
toLenca uHcbopmaumu. MonyyeHHble 3Ha4YeHUst HeonpeaeNeHHOCTU U3MEPEHUS 3aTEM MOTYT BbITb CpaBHEHbI C
3ajaHHbIMN  KPUTEPUSIMKU, HanNpUMep YCTaHOBMIEHHbIMU B [5] wunu npeaycMOTPEHHBIMA HaUMOHaNbHLIM
1 MeXayHapoAHbIMA 3aKoHOAATENBHLIMU akTaMu.

JT0T pazaen no onpeaeneHuio MeTpoorMYecKnx XapakTepucTuk B3sT U3 [2] ¢ BHeceHneM HebonbLIOro
yucna nameHeHnin. XoTa 60nbLIMHCTBO (hakTopoB, ABNSAIOWNXCA UCTOYHUKOM HeonpeaeneHHOCTN B MeToaax,
onuncaHHbIX B [2] 1 B HacTosALWEeM cTaHAapTe OAMHAKOBbI, PasfMuna 3TUX METOA0B 0GYCNaBNUBAKOT HEKOTOPbIE
N3MeHeHWs B OTHOLLEeHUM haKTOopPOB, BHOCSLLMX BKNaA B HeonpeaeneHHocTb. O4YeBUAHO, UTO OLleHEHHbIE UK
BbIYMCINEHHbIE 3HAYEHWUA BKNAaAoB B HeonpeaeneHHOCTb YacTo 6yayT pa3nuyHbl.

Bknagbl B HeonpeaeneHHoCTb U KpUTepum NpueeaeHsbl B Tabnuue 3.

Tabnwnuya 3 — Bknaabl B HeONpeaeneHHOCTb U KpUTepun

Cumson Kputepuit
Bknap B HeonpeaeneHHocTb MyHkT
BKNaga (npepensbHO fonyckaemoe 3HaveHue)
O6beM KOHTPONBHOWM NPoGbI Vsam 12.2.2 —
Pacxog npu ot6ope npo6 — kanub- Geal OTHOCUTEnNbHasi HeonpeaeneHHocTb < 2 %
poBka
Pacxog npu ot6ope npob — pasbpoc Aq <5%
MpogonmxuTenbHOCTL 0TOOpa NPo6 t OTHOCUuTenbHasi HeornpeaeneHHocTb < 0,1 %
TemnepaTypa BO Bpemsi oTbopa npob T OTHOCUTENbHAas HeonpeaeneHHoCTb < 4 %
HaeneHne Bo BpeMsi oTGopa npob p OTHOCUTENbHasi HeonpeaeneHHocTb < 2 %
Macca ananuta Meam 12.2.3 —
C1abunnbHOCTb aHanuTa Bo BpeMs Xpa- He HabniogaeTtcsi CyLeCTBEHHOW pa3HUUbI
HeHusi WNCO, s Mexay pesynbraTamu u3MepeHuii ns npo6, no-
NyYeHHbIMM O0 U NMoCne XpaHeHus
3pPEKTUBHOCTb PeaKLMK/SKCTPaKLNM Mrele Boree 90 % npw npegensHOM 3HadYeHWw

C OTHOCUTENBHON HeonpeaeneHHocTbio, < 3 %

Macca usoumaHaTa B CTaHOAPTHbIX OTHocuTenbHast HeonpeaeneHHocTb, < 2 %

Mcs

rpagyMpoBOYHbIX pacTBOpax

HecooTtBeTcTBME  pPagyupOBOYHOIO OTHOCUTENbHBIE PA3HOCTU B Npedenax gua-
rpadgmka LOF nasoHa rpagyvmpoBku < 3 %; npu npegensHom

3HaveHnn < 2 %
eld BbIXOAHOro curHana B npome-

Apeiicp p RD <39
KyTKax Mexagy rpagyvmpoBkamu

MpeunanoHHOCTE aHanmaa r <1%

CeneKkTMBHOCTb s Paspelatowasn cnocobHocTb > 1
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OkoHyaHue mabnuupl 3

Bknapg B HeonpeaeneHHocTb Cumson MyHKT Kpurepuid
A pen BKNaga 4 (npepenbHo gonyckaemoe 3HaqeHue)
YpOBEHb XONOCTbIX NOKa3aHWM m 12.2.4 < 50 Hr Npu OTHOCMTENBHON Heonpeaenex-
b

HocTM <5 %

MexnabopaTopHble Bapraumm 12.2.5 OTHocuTenbHas HeonpeaeneHHocTb < 7,5 %

12.2 OueHka xapakrepucTuk acpcbektueHocTu’)

12.2.1 3¢ hekTMBHOCTL ynaBnuBaHUA B 3aBUCUMOCTU OT pacnpeeneHns YacTuL, No pasmepy

Moapo6Hoe onucaHue TpeGoBaHUA N METOAOB onpeaeeHns 4aHHON XapakTepucTUKU NpuseaeHo B [4].

12.2.2 OT60p Npo6 Bo3agyXa

12.2.2.1 O6beM 0TO6paHHOro BO3ayxa

OT06paHHbIi 06beM Bozayxa Vg, ,,, 0BbIMHO BbIPaXEHHBIA B MUIINIUIIMTRAX, BIYMCTIAIOT HA OCHOBE pac-
Xo4a Bo3gdyxa, MsMepeHHoro 4o 1 nocre otbopa npob, kak yctaHosneHo 8 MICO 16200-1 no chopmyne

+
Vsam=7q02‘7f’ (1)

rae gp — pacxof B Havane ot6opa npobel, MI/MUH;
g; — pacxop B KoHLe oT60pa Npo6Gkl, MI/MUH;

t — npoaoIKUTENBHOCTL 0TOOPa NPod, MUH.

HeonpeaeneHHOCTb pe3ynbTaToB n3amMmepeHns obbema oTobpaHHOro Bos3ayxa ckriagbiBaeTcs U3 Heornpe-
AeneHHOCTeNn, CBA3aHHbIX:

a) cusMepeHnsaMK pacxoda Ao 1 nocne otéopa npob,

b) conpeageneHvem npogomknTEensHOCTM 0TOOPa NPod,

C) CU3MeHeHMsaMU pacxoa Bo BpeMsi oT6opa npob — nMoxeT 6biTb BblYMCneHa no chopmyne

2
u?(Veam) _ u*(@0)+u?(qs) L uf ,  Uarg (2)
Vim (Go+as) t? [(qo +qs )]2
2

B KOTOPOM MocrieHWin YneH npeactasnsaeT coboi Bkag B HeonpeAeneHHOCTb, CBA3aHHYI0 C U3SMEHeHNAMN
pacxofia Bo BpemMsi oT6opa npob.

12.2.2.2 NpogonxuTtensHocTe 0T6opa Npob

MpogomkuTenbHoCTL 0T6opa NPo6 ¢ MoxeT GbITh onpeeneHa ¢ NOrpewwHoCTLIo B Npedenax £0,5 MuH.
Mpv npoacmxUTenbHOCTU 0T6opa Npo6 8 4 0THOCUTENBHOW HeonpeaeNeHHOCTLIO U3MepeHnii t npeHebperatoT
n3-3a ee HebOIbLLOro 3Ha4YEeHUA.

12.2.2.3 N3meHeHUs pacxoaa Bo Bpems oT6opa npob

MrHoBeHHOe 3HaYeHWne pacxoaa Bo Bpems oT6opa npo6 HemasecTHO. HeonpeaeneHHOCTb, 06ycnosnex-
Has U3MEeHeHWsIM1 pacxoa BO BPeMs 0TG0pa NPob, Uy, o MOXKET GbiTb OLieHeHa Ha OCHOBE NPEANONIOXeHNs 0
paBHOMEepPHOM pacnpefeneHum no opmyne

u2 =90 -q¢)° (3)
varg 12

12.2.2.4 TMpuBeaeHue 3Ha4eHU o6bema Npobbl Kk 3afaHHLIM TemnepaType U AaBNeHuo

[na npuBeaeHns sHavyeHUn o6 bema Npobbl K 3agaHHBEIM TemnepaType n aasneHuo (STP, cM. [18]) Heob-
XOANMO 3HaTb UX AEUCTBUTENbHbIE CpeaHUe 3Ha4YeHUs BO Bpems oToopa Npo6. HeonpeaeneHHOCTU 3HaveHnin
Temnepatypbl Ty AaBMeHUs p, UCMOMNb3yeMbIX 4N NPUBEAEHUS K 3a4aHHBIM YCIOBUAM, MOTYT 6bITb NONYyYeHb
Ha ocHoBe:

a) pesynbTaToB peanbHbIX U3MepPeHUli C y4eTOM HeornpeaeneHHOCTH, 0ByCNoBNeHHON rpaaynpoBKon
[aT4YMKOB TemnepaTtypbl U AaBneHns, no opmyne

2
2 4 Smeas (4)

2 —
u-=u
cal n

rae U., — HeonpeaeneHHoCTb, OGyCJ’IOBJ‘IeHHaﬂ I'pa,EWI/IpOBKOﬁ AaTYNKOB;

Smeas — €TaHAapPTHOE OTKNOHEeHUe pe3ynbTaTos n3MepeHui TemnepaTypbllnaBneHm;

1) Ouenka xapakTepncTuK 3dhHeKTUBHOCTM OCHOBaHa Ha Nnoaxoae, Noapo6HO ONUCaHHOM B [4].
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n — YUCIo pesynbTaToB USMEePEeHNA TemnepaTypbl/aaBNeHns;

b) uHbopmMaLmm o NpeaenbHEIX 3HaUeHUSIX TeMnepaTypbl U AaBneHusa Bo BpeMsl oT6opa npob B npeano-
NOXEHUN VX PaBHOMEPHOTO pacnpeaeneHus.

Hanpumep, ecnu npegenbHele sHaveHna TeMnepatypbl Tpin U Tax M3BECTHBI, TO HEONPeAeNneHHOCTb,
0bYCNOBNEHHYI0 N3MEHeHneM TemnepaTypbl T, BEIMUCISIOT Mo hopmyne

u_’? = u2 + M (5)
cal 12

Kak npasusio, nepsbliil YiieH B hopMyrie HesHauuTeNeH o CpaBHEHUIO CO BTOPLIM.

12.2.2.5 CymmapHas HeonpeaeneHHoCTb 06bema Npobhl

Bknapbl B HeonpeaeneHHoCTb, nostydeHHble no 12.2.2.4, cymMMupyoT UHeonpeaeneHHocTb 0bbema npo-
6bl, NpUBEAEHHOrO K CTaHAAPTHLIM YCMOBUAM, BLIMMCASAIOT NO chopMyne

U (VoamsTP) _ u*(Veam) , u*(T) , u*(p) (6)
VZmstP Vam T p?

12.2.3 AHanus

12.2.3.1 Macca aHanuTa B npobe
Maccy usouuaHara B npobe Bo3fyxa Mg, ,, BLIMUCAAIOT No hopMyne

m
m — anal ) (7)
sam Mo Vs S Mrese fr

rae ne — 9ddeKTUBHOCTL yNaBnMBaHus;
Nrefe — 3PDEKTUBHOCTL peakUMU/KCTPaKLIMK;
fr— koapuumneHT npeobpasoBaHus;
anal — Macca usounaHaTa B npobe 6es yueta nonpasku;
S, — cTabunbHOCTL aHanuTa B npobe;
Vg — KO3(hULNEHT, CBA3AHHBIN C UISMEHYNBOCTbIO YCTPONCTB 0T60opa Npob.
12.2.3.2 CtabunbHoCTb aHanuTa
CTtabunbHOCTb aHanuMTa 4omkHa 6biTb YCTaHOBMNEHA 3KCNEPUMEHTASbHO ANS YCNOBUI XpaHeHus (Bpe-
Msi, TemMnepaTypa v apyrue okpyxaroLume yCcroBus), TMMMYHBIX AMst KOHKpeTHoW nabopaTtopun. UcnbitaHus cne-
AyeT NpoBOAWTL NPU YPOBHE codepXaHus nsoLmaHaTa, COOTBETCTBYIOLLEM KOHLIeHTpaLu1, 3KBUBarIEHTHOM
npeaensHO AoNYCTUMOMY 3HaYeHUIo.
Mpwv Bpemenn t= 0 u t = t forKeH BbITb MpoaHanNM3npPoBaH pag Npob (n > 6) B YCNOBUAX MOBTOPSIEMOCTH.
[ns o6onx s3HavyeHni BpeMeHn nNpodbl cnegyeT BelbrpaTh cnyyaiHbiM 06pasoM U3 MapTUm penpeseHTaTUBHbIX
npo6, YToBbl CBECTU K MUHUMYMY BO3MOXHbIE crcTemaTuieckie nsMeHeHUs cogepxaHus. [1ns nposepku cTa-
BUNBHOCTU NCMONL3YIOT EkpUTepuin CTolodeHTa (4BYCTOPOHHMWIA KPUTEPWIA NMPU YPOBHE LOBEPUTENbHON BEPO-
atHocTv 95 %). HeonpeaeneHHoCTb onpeaeneHust cTabunbHOCTU COCTOUT U3 BKTaAoB, 0BYCNoBeHHbIX:
a) pecopbumelt (cnyyaiiHas cocTaBnstowas achdeKTUBHOCTU AecopbLmn);
b) rpagyvpoBKoi (CriyyaiiHas cocTaBnsoLas rpagymposKku);
C) NpPeunsNOHHOCTLIO aHanusa;
d) HeogHopoaHOCTLIO NapTUU NPOG.
Mo cyllecTBy, BKNag B HeonpeaeeHHOCTb, 06YCIOBEHHbLIR onpeaeneHeM cTabunbHOCTU aHanuTa,
y>Ke BKIHOUeH B Apyrie BKadbl B HEONPEAENeHHOCTb 1 HeT HE0BX0ANMOCTU €ro YYUTLIBATb.
12.2.3.3 3 heKkTUBHOCTb peakLn/aKeTpakLmm
AhheKTUBHOCTL PeaKLMU/AKCT pakLIMK n3oLmaHaTa 1 ee HeornpeeNeHHOCTb, Kak npasunsio, nonyyaoT Ha
OCHOBE MOBTOPHBLIX U3MEPEHNIA KOHLLeHTPaLMW aTTecToBaHHbIX cTaHAapTHbIX obpasuos (ACO) nsounaHata
Unu npoaykTa(oB) ero peakuun. HeomnpeaeneHHocTb, 06yCNOBNEHHYIO HEMOMHOTON peakumn/akeTpakLum, Ans
YPOBHSA coAepXaHusa u3oLnaHaTa, CoOOTBETCTBYIOLWEro npeaenbHo AONYCTUMOMY 3HaYeHUo, BLIYUCNAIOT Ha
OCHOBe BKMa0B:
a) HeonpegeneHHOCTM 3HAa4YEeHNA KOHLIEHTpaLyn cTaHAapTHOro pacTsopa;
b) cTaHAapTHOro OTKMNOHEHMWs CPpeHeNn CTeneHn U3BeYHeHs;
C) OTKIIOHEeHUsl cpeaHe Macchl 3oLmaHaTa B npobe no oTHOLLEeHWIO K Macce usoumnaHata B ACO.
HeonpeaeneHHocTb, 06YCnoBIIeHHYI0 HEMOTHOTOM peaKLMn/KCTPpaKLMK, BEIMUCTAIOT no hopmMyne
Urge _ uru + s%(Mget) + {Maet —McRM )2 (8)

3

2 2 2
Nete2  MCRM Met MGCRM

m

raoe mggry — aTTecToBaHHas Macca usounaHaTa s ACO;
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UcRp — HeonpeaeneHHoCTb aTTecToBaHHON Macchl usoumnatata 8 ACO;
My — CPeaHsAsn Macca usoLimaHara, onpejenieHHas npyi aHanuse;
${Myet) — CTAHOapPTHOE OTKIIOHEHWE CPEeHEero sHadeHusi Macchl, Mofly4eHHON Ha OCHOBe pesybTaToB
NMOBTOPHbIX N3MEPEHWIA.
MocnegHum YneHom B hopmyne, npeactasnstowmm coboit HeonpeaeneHHOCTb, 06YCNOBEHHYIO 3HaYK-
MbIM CUCTEMaTHUYECKUM CMELLEHNEM 3HAYEHNA N3MePEHHO Macchbl OT aTTECTOBaHHOIO 3Ha4YeHMs1, MOXKHO npe-
Hebpeyb, ecnn
a) cMelleHue CTaTUCTUYECKN He3HAUYNMO NpU YPOBHE AOBEPUTENbHON BepoATHOCTU 95 %;
b) BBegeHa nonpaska Ha cMeLleHue.
Ecniu ACO HeT B Hanuyuu, To cnegyeTt Ucnomnb3oBaTb Martepuan HausbICLLEro MeTponorn4eckoro
KayecTBa.
12.2.3.4 KoadpduumeHT npecbpasoBaHus
Mo MeToauKe M3MEPEHWA, yCTaHOBNEHHONM B HAacTosLLEeM cTaHdapTe, MOXHO KONMYECTBEHHO onpeae-
NATb N3oLMaHaThl, AN KOTOPBIX HEeT B HANWYMM aHanMTUYECKUX CTaHAapTOB, Ha ocHoBe KoadduLMeHTa npe-
obpasosarusa YOI ans MAP-npoussogHoro Hanbonee nogxoasiuero MOHOMEPHOTo gunsolnanara. Jpyrmmm
cnosamu, metoq obecrnednBaeT KOMMYECTBEHHOE onpedeneHne n3oLMaHaToB B TOM cnydvae, ecnv Ans HUX
nony4veH Takow e koadpuruneHT npeobpasosaHuns Y[, kak u ans moHomepa. B gencreutenbHocT koaddu-
LMeHT npeobpasoBarua Y[ B 3aBUCUMOCTN OT coeanHeHns byaeT HeaHauuTenbHo oTnnyaTthes. Heonpeae-
neHHocTb KoadhdpuumeHTa npeobpasoBaHUA MOXeT ObiTb OLEHeHa Mo M3MEH4YMBOCTM KoahdUUneHToB
npeobpa3zoBaHns AN HECKOTbKMX pasnnyHbIX M30LMaHaToB.
12.2.3.5 HeckoppeKkTupoBaHHas Macca aHannTa
HeonpeaeneHHOCTb HEKOPPEKTUPYEMO Macchl coegnHeHnst obycrnoBneHa:
a) HeonpeaeneHHOCTbIo 3HaYeHUI KOHLeHTpaL MK coeanHEHNs B UCMOMb3yeMbIX CTaHAapTHLIX rpagyv-
POBOYHbIX pacTBOpaXx;
b) HecooTBeTCTBMEM rPpagyUpPOBOYHON PYHKLNN;
c) apeiicdom BEIXOOQHOTO CUrHana AeTekTopa Mexay rpagyuposkamu;
d) nNpeLn3NoHHOCTbIO aHanuaa;
e) CeneKkTUBHOCTbIO XpoMaTorpauieckon CUCTEMBI.
12.2.3.6 CraHpapTHble rpagynpoBoYHbIE PACTBOPDI
HeonpeaeneHHOCTb 3HAYEHWA KOHLIEHTpaLMn U3oumaHaTa B UCNOSb3yeMbIX CTaHOAPTHLIX rpagyupo-
BOYHbIX pacTBOpax 3aBUCUT OT TUNa cTaHAapTHOro pacTeBopa.
[ns cTaHgapTHBIX rPagyMpoBOYHBIX PAcTBOPOB B TOMYyOre UMW aueTOHUTpune HeonpeaeneHHOCTb
COCTOUT U3 CreayoLnX BKNagos:
a) HeonpeaeneHHOCTb 3HaYeHUA YACTOTEI U3oLMaHaTa, M3BECTHOM U3 CONMPOBOAUTENLHOW AOKYMEHTa-
L1 U3rOTOBUTESISA, Kak NpaBuio, NpecTaBnsaemMoi Kak MUHUMAIIbHBIA YPOBEHb YACTOTHI, Wyco, p, HaNpUMep,
MaccoBasl 40N Wco, p = 99 % unmaccoas A0ns Wyco, p = 99 %; B NepBoM crly4ae oTHocUTerbHas Heornpe-
AeneHHOCTb, 06ycroBrieHHas HanuiMem npumeceit sanaeTces kak (100 —wyeo, p)%; BO BTOPOM Cy4ae — 3To
OTHOCWUTebHas HeomnpeaeneHHoCTb, OUEHNBaeMasi B NpeanosioXXeHUU paBHOMEPHOrO pacnpegerieHust no
dopmyne

2 _ (100-wngop)*. 9
WNCO,p 12 ’

b) HeonpeneneHHOCTV B3BELUMBAH WS BELLIECTB U PACTBOPOB N0 METOAY PA3HOCTA Mace, T. €. B 3TOM CIly-
Yae HeornpeAeneHHOCTb B3BELUNBAHNS], OBBIMHO Uyqigh, BEIMUCTIAOT M0 hopmyrie

2 o2
Uieigh = 2Upal’

(10)

rAe Upg — NOrPeLHOCTb UCTIONb3YeMbIX BECOB.

12.2.3.7 HecooTBeTCcTBME rpagynpoBOYHON PYHKLIMM

HeonpeaeneHHOCTb, 06yCMOBNEHHYO HECOOTBETCTBUEM rpadynpOBOYHON OYHKLIAN, MOXHO BEIYUCTIUTE
AN KOHUEHTPaL MM nsounaHaTa (COoTBETCTBYIOLEN Macce nsounaHara, oTobpaHHoro npun npeaensLHoOM 3Ha-
YeHUW) Mo OTKIOHEHUSIM OT rpagynpOBOYHON (OYHKLMMW, MOSYyYeHHON B3BELIEHHBIM METOA0M HauMeHbLUIUX
KBagpaToB AN1s NIMHENHON perpeccum, AeneHHbIM Ha KOHLEHTpaLMio usoumnaHaTa B CTaH4apTHOM rpagympo-
BOYHOM pacTBope, no hopmyne
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2
u2 :(mregr‘msms) - 2 (11)
loF=— 2 ~Pr

sms

roe m....— Macca usouuaHaTa, BblYMCIeHHas Mo ypaBHEHUIO perpeccuu, npyn ypoBHe KOHLLEHTpaLUum cTaH-
[apTHOro pacTBoOpa, COOTBETCTBYIOLLIEMY caMoMy BnU3KOMY K Macce UsoLMaHaTa, NpeAcTaBnswo-
Lwero npoby npu npeaeibHOM 3Ha4YeHUN;

— Macca usoLMaHaTa, coaepallerocs B COOTBETCTBYIOLEM CTaHA4apTHOM rpagyMpoBOYHOM pacT-
BOpeE;

P r— OTHOCUTEITbH blA OCTaTOK ANA 3a4aHHOI0 YPOBHS KOHLEHTpaLUU.

regr

mSI’TIS

MpwnMeyaHu e — HecooTBeTCTBME rPagyMpOBOYHON (OYHKLMUM BHOCUT BKINaZJ B HEONPeAeneHHOCTb, 06yCrnoB-
TNeHHY0 HeMONMHOTON SKCTPAKLUMM UK peakumm, ecnm nx aPeKTMBHOCTb 3HAYUTENBHO OTnn4aeTcsi ot 1. B aTom cnyyae
He3aBncMMO OT TOoro, Gbina Nu BBeAeHa nonpaeka Ha HEMoNHOTY pPeakUMU/SKCTPaKLMu WM HET, HeonpeaeneHHoCTb,
06yCroBMNeHHYy0 HECOOTBETCTBUEM IrPadyMPOBOYHON PYHKLMKN, MOXHO HE YHUTLIBATh NPU OLIEHKE HEONPEAENIeHHOCTH.

12.2.3.8 [peiic BLIXOOHOTO CUrHaNa geTekTopa
HeonpeaeneHHocTb, 06ycnoBneHHyo ApenidoM BLIXOAHOro curHana aetekropa D, MOXHO OLEHUTL Ha
OCHOBE OTHOCUTENbHbIX Pa3HOCTEN BbIXOAHBIX CUrHANOB MeXay nocrnegoBaTeribHbIMW rpagyupoBkamn no
dopmyne
2
(rn —T-1) (12)
12[(r + 1_1¥2F

rae r, — BbIXOAHOW CUrHan AeTeKTopa Ans cTaHAapTHOro rpalyMpoOBOYHOTO pacTBopa, Haubonee TOYHO CooT-
BETCTBYHOLLMIA Macce nsoumnaHaTa npu ero npeaenbHOM coaepXxaHun 8 npobe;
N — 4YNCNO NOBTOPHBIX aHANMU30B.

12.2.3.9 TMpelM3MOHHOCTb aHanusa

HeonpeaeneHHocTb, 06ycnoBnNeHHYI0 (HEAOCTATOUHON) NPELN3NOHHOCTbLIO aHanusa U,, OLUeHUBaloT B
YCINOBUAX MOBTOPAEMOCTW, aHaNM3npysi cTaH4apTHLIE rPagyMpOBOYHLIE PACTBOPLI OAHOMO U TOrO e COCTaBa;
NpPOBOASAT MUHUMYM LUECTb MOBTOPHLIX aHanNu3oB. MNpy 3TOM NPOBOAAT HE MEHee LLIECTU MOBTOPHLIX aHaNN30B.
3aTeM HeonpeaeneHHOCTb BLIMUCTAIOT no hopmyne

2 —
Uqnift =

42, = Shnal (13)
r —p
nr
rAe Sgng — CTaHAapTHOE OTKIMOHEHMWE BbIXOOHbIX CUrHaMNoB Nnpy NOBTOPHLIX aHanmnsax;
N — YnUCIOo NOBTOPHbIX aHarN30B;
r— cpefiHee 3HaueHue BbIXOAHOIo curHana.
Mpw oueHKe HeoMpeaeneHHOCTN AaHHBIA BKNad B HeonpeaeneHHOCTL Npu onpedeneHnmn adgexTMBHoc-
TN peakUnn/3KCTPaKLMM MOXHO HE YYUTLIBATD, T. K. OH YiKe Bblf BKMHoYeH.
12.2.3.10 CenekTnBHOCTbL aHannsa
Wcnonbayemas cuctema pasgeneHns (konoHka ans BOXX, rpagueHTHas nporpamma) gosmkHa 6biTb
ONTUMM3MPOBaHa [ONA  CBedeHUS K MUHUMYMY HeonpedeneHHOCTU, o6ycrnoBneHHoN (HeaameveHHbIM)
COBMECTHbIM 3M1IOUPOBaHUEeM NOTeHLUManbHbIX MeLUatoLWmX CoeAUHEHUN.
PaspelueHne ncnonssyemoin BEXKX cnctemMel R BEIYUCASIOT No hopmyne
R=__ b (14)
0,85(bnco +by)

rae Af, — pasHOCTb BpeMeHU yaepXusaHus nsoumararta u meLlatoLlero coenHeHus, c;
bnco — WMpUHa NUKa nsoLuaHaTa Ha nosyBseIcoTe, C;
by — wrpuHa nka melaroLLlero coeMHeH1s Ha NnonyBbICcoTe, C.

PaspelueHune R gorvkHo 6biTb Gonblue 1. B 3ToM criyvae MakcumarnbsHasi HeonpeaeneHHocTb, 06ycnos-
NeHHasi COBMECTHbLIM aMioupoBaHueM, coctaBnseT 2,5 %. TunuyHbin BKIMag B HeonpedeneHHOoCTb COCTaBnT
+0,7 %.

12.2.3.11 CymmapHas HeonpeaeneHHOCTb aHanM3npyemMon Maccbl usoLmMaHara

MpuBeaeHHble B 12.2.3.6—12.2.3.8 1 12.2.3.10 BKNaabl B HeonpeaeneHHOCTb 06beanHSIIOT U Heonpeae-
NEeHHOCTb U3MepPeHUs MaccChl COBAUHEHUS U (M, ,), (UCKMoYas HeonpeaeneHHoCTb, 06YCoBrieHHyo Heaoc-
TaTOYHOM NPEeLN3UOHHOCTLIO) BBIYMNCASIOT MO (hopmyne
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2
uz(manal) — Yqvc0,sms + 2 (15)

2
3 LoF * Uit + UPse)s
Manal cNCO,sms

rae Uge — HeonpeaeneHHoCTb CeNeKTUBHOCTU aHannaa.
12.2.3.12 CymmapHasa HeonpeaeneHHOCTb Macchl 0TOBpaHHbIX U3oLuMaHaToB
Bknappbl B HeonpeaeneHHoCTb, NpuBeaeHHble 8 12.2.3.3—12.2.3.8,12.2.3.101uB 12.2.3.11, 06beguHaioT
1 HeornpeAeneHHOCTb MacChl 0TOBPaHHBIX U30LMaHATOB B NPo6e BO3AyXa U(Mg,y,) BEIMUCASIOT No (hopmyne

uz(msam) Uz(manal) +u%rde + ﬁ (16)

2 2 2 2"
Msam Manal Trete

12.2.4 Macca coefUHeHUA B XONocTon npoGe

Maccy usounaHata B XonocTton npobe m,, onpeaensioT NpoBeAeHNeM aHanmsa paaa XonocTeix Npob B
YCNOBUSIX MOBTOPSIEMOCTU; NPOBOAAT HE MEHee LeCTW NOBTOPHLIX aHann3os. HeonpeaeneHHOCTb BLIMNCAAT
€ UCNONb30BaHUeM yrioBoro koadduuneHTa rpagyupoBoYHON OYHKLUK, SKCTPaNoNMPOBaHHOM K TOUKe, COOT-
BETCTBYIOLLEN YPOBHIO CUrHama XonocTon npobkl, no opmyne

2
)= 5. a7

roe s, — cTaHAapTHOE OTKNOHEHUe pesynbTaTos NOBTOPHbLIX aHANU30B;
N — YNCrIo NOBTOPHBIX aHASIU30B;
b, — yrnoBon koapULMEHT rpaayupoBOYHOroO rpachuka, IKCTPanonMpoBaHHOTO KYPOBHIO XOMOCTbIX No-
KazaHu.

Ecnu curtan xonoctoro onklTa B TpU pasa MeHbLUe YPOBHSA LLYMOB ieTEKTopa MNpu BpeMeHU yaepxusa-

HUS M3oLMaHaTa, TOo YpoBeHb cUrHasa XornocToro onbITa my, U ero HeonpeaeneHHoCTb U(my,) cneayeT BblYUc-

NATb HA OCHOBE YPOBHS LLUYMOB AeTeKTopa C UCNob3oBaHneM koadduumeHTa rpagynpoBodHon pyHKLUN,

3KCTPanonMpoBaHHON K HYNIEBOMY YPOBHIO BbLIXOAHOrO curHana, B rnpeanonoXeHnun o ero paBHOMepHOM
pacnpegeneHnuun no oopMynam

_ 3 (18)
b~ 2’
2
By =55, (19

rae ro — YPOBeHb LLYMOB;
by — YrnoBeoi koaduLNeHT rpadyMpoBoYHON oyHKLMM NpY HYNEBOM YpOBHE BbIXOAHOrO curHana.

12.2.5 Mexna6opaTopHble BKNaabl B HeonpeaeneHHoCcTb

B0O3MOXHO OTCTYMNMeHne OT yCTaHOBEHHON MpoLeaypbl OLEHKM COCTaBMAAOWMNX HeornpeaeneHHoCcTU
aHanusa, npvMBedeHHo B HacTosALLeM cTaHgapTe, NPy NpUMeHeHUn ero B pasnunyHblx nabopatopusix. OkoHya-
TeNbHblE AONOMHUTENbHbIE BKabl B HEONpeaeneHHOCTb MOryT 6bITh onpeaeneHbl KOrMYECTBEHHO Npu nNpo-
BeAeHUn MexnabopaTopHbIX CANYEHWI, OXBaTbIBAOLWMX:

a) BCH NpoLeaypy U3MepeHuit, Bkniodas otéop npob;

b) aHanuTudeckylo YacTb Npoueaypbl USMEPEHUN.

Mexna6opaTopHble CIMYeHNUs opraHuaytoT B cooTBeTcTBUM ¢ ICO 5725-2 ¢ ncnonb3osaHWeM o6pasLos
OOCTaTOYHOM FOMOreHHOCTU ANnst o6ecneYveHuns Toro, YtTobbl BkNaa B MexnabopaTopHyo HeornpeaeneHHoCTb,
06YCNOBMEHHbI HErOMOreHHOCTbHO, BblfT He3Ha4YUTenNbHEIM. Ha npakTuke, Kak npaBuio, 4OCTaTOYHO, YTOObI
HeonpeaeneHHOCTb U3-3a HErOMOTeHHOCTM Bblna < 2 %.

12.2.6 CymmapHas HeonpeaeneHHOCTb

CymMMapHyto HeonpeaeneHHOCTb KOHLeHTpaLumn nsounaHata B npobe Bosgyxa u.(C,,) nony4aioT obbe-
OVHeHWeM BKITaaos B HeonpeaeneHHOCTb, BbIMUCNEHHBIX Mo chopmynam (6), (16) n (19), npubasnss (npu Heob-
xogumocTn) MexnabopaTopHbIi BKNag B HeonpeaeneHHOCTb, Mo hopmyne

Ug (Cm) = UP(Mgapy) + % (Mp) + U2 (Voo spr) + Ui?) (20)
rae u; — Me)Kna60paT0prll:1 BKNaj B HeonpeaeneHHoCTb.
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12.2.7 PacwupeHHas HeonpeaeneHHOCTb

PaclumpeHHyto HeonpeaeneHHOCTb USMEPEHUI KoHLUEeHTpaLun nsoumaHata C, Npy ypoBHe Aosepu-
TenbHOWM BepOATHOCTM 95 % nofydvatoT yMHOXeHNeM Uy(C,,) Ha koadpduLimeHT oxsaTta 2.

12.2.8 HeonpegeneHHOCTb, UCXOAS U3 3HAYEHUI KpUTEpUEB

Mpy cyMMUpPOBaHUM CTaHAaPTHBLIX HeornpeaeneHHOCTeN, CBA3aHHbIX ¢ XapaKkTepncTukamu apdexTus-
HOCTU (cM. 12.2), paccMaTpuBaloT HauxyaLwun cnyvan. MonyyeHHasa cymmapHas oTHocutenbHaa Heonpeae-

neHHocTb, BbluMcreHHast no 12.2.6, byaet coctaenath +10 %. PacwunpeHHas HeonpeaeneHHoCTb CoCTaBuT
20 %.
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Mpunoxexne A
(cnpaBouHoe)

XapakTepucTuku adchekTUBHOCTH

A1 OueHKn HeonpeaeneHHOCTH

[laHHble No BKNagam B HEOMpPeAeneHHoCTb, NpuBeaeHHbIe B Tabnuue A.1, B3ATbl N3 TUTEPAaTYPHbIX UCTOMHUKOB U
nony4eHsl Npy Banuaaumn Metoda, yCTaHOBIIEHHOrO HAaCTOSLUM CTaHAapTOM.

Tabnwuuya A.1— Bknagbl B HeornpeaeneHHOCTb

Bknag B HeonpegeneHHoOCTb Heonpenenex- KommeHTapuu
A peA HOCTb, % P
O6bem npobel 4 Onsi npobbl Bo3gyxa, OTOOpaHHON B TeYeHue
15 MuH npu pacxoge 1 n/mMuH
Pacxog npu oT60pe npo6 — kanubposka 2 CeuageTtenbcTBO O KanubpoBke npubopa
Pas6poc pacxoga npu ot6ope npobbl 3 OueHka
MpoJonmKMTensHOCTE 0TGOpa Npo6 0,2 —
TemnepaTypa BO Bpemsi oTbopa npob 1 OueHka
HaeneHue Bo BpeMsi oT6opa npob 1 OueHka
Macca aHanuta
C1abunbHOCTL aHanMTa Npu XpaHeHum MpeHebpexn- Cwm. [12]
MO mana
OPhekTMBHOCTE peakumn/ 3KCTpaKkumm 4 BbeiuncneHa Ha OCHOBE pe3ynbTaToB TUTPOBAHMS,
Nony4YeHHbIX Npy MexnabopaTopHOM nccnegoBaHnm
Ha cTagum pa3paboTkM HacTOsILEero craHgapta u
cnpaBoYHol uidopmaumm [12])
KoachbmumeHT npeobpasoBaHusi 3 3meHuMBOCTb BbiIXoaHOro curHana Yo Ha anu-
He BOMHbl 254 HM Anst NATU n3oumaHaToB (cMm. [12])
Macca v3oumaHaTa B CTaHAapTHbIX rpa- 1 OueHka
OYMPOBOYHbLIX pacTBopax (onpegerneHHas
B3BeLLMBaHMEM + pasbaBrieHnem)
HecooTBeTcTBME rPagyvpOBOYHON Xapak- 4 CpeaHee HecoOoTBETCTBME ANA 28 ToueK, nexa-
TEPUCTUKM wmx 6113 npeaernbHO AOMYCTUMOTO 3HAYEHUA KOH-
LueHTpauun HA  TPagyvpoBOYHBIX  rpadukax,
nony4YeHHoe ycpeaHEeHUeM 33 HECKOMNbKO NeT
Opelic BLIXOAHOrO cUrHana B npomexyT- | [NpeHebpexu- Opend BoixogHoro curHana npubéopa o6bI4HO He-
Kax Mexzy rpagyvupoBkamu MO Mana 6OonbLLUON 1 KOPPEKTUPYETCH NPU HepeaoBaHUKM NPob n
cTaHgapTHLIX 06pa3sLoB
AHanutuyeckasi NpeLm3noHHOCTb 4 Cwm. [12]
CenekTmBHOCTb 3 Ouenka; rpagueHT pH BOXKX o6ecnevumnsaet xopo-
Wwee paspelleHne, a OTHOLWEHUE BbIXOAHbIX CUTHANOB
Yo/ obecneunBaeT obHapyXeHne Meluatowmx
coeVHEeHWI, aNoMpyemMblX BMECTE C onpegensemb-
MU BeWecTBaMmmn
YpPOBeHb XONOCTbIX NOKa3aHWM 5 OueHka; HW3KMN YpOBEHb COAEpXaHusi mellalo-
WMX COeAUHEHWI, SBNSOLLMXCH NPON3BOAHBIMY pea-
reHTa gnsi Bcei xpomartorpammel (cMm. [12])
MexnabopaTopHbIl pa3bpoc 3Ha4YeHu 15 OueHka; gaHHble oTcyTCTBYOT. OLEHKa OCHOBaHa
Ha MexnabopaTopHON M3MEHYMBOCTU, SKCMEpPUMEH-
TanbHO MNOMYYEHHOW AN APYrUX MexpyHapoOHbIX
CTaHAapTOB MO aHanMa3y n3ounaHaToB
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A.2 CymmapHas HeonpeaeneHHOCTb

HacTosiwumi ctaHgapT NpuMeHsIoT NPU KONMYEeCTBEHHOM onpeaeneHnn Kak MOHOMEPHbIX M30UMaHaToB (4115 KOTO-
PbiX UMEIOTCS YACTbIE OLlEeHEHHbIE aHANUTUYECKNE CTaHA4apPTHbIE 06pa3Lbl), TAK M NONMM30UMAHATOB (ANS KOTOPLIX OTCY-
TCTBYIOT UMUCTble OLEHEHHble aHanuTu4eckne ctaHgapTHblie obpasubl). BonbWWMHCTBO 3HAuYeHWn, NpuBEAEHHbIX B
Tabnuue A.1, Nony4eHo Ha OCHOBE U3MEPEHUN C MOHOMEPHBIMW AUN3oUMaHATaMM B KaYeCcTBe CTaHAApTHbIX 06pa3sLoB.
Tem He MeHee B HEKOTOPbIX CNy4asnx, Koraa OHW NPUMEHANUCh, AaHHbIE NO NONUM3oUMaHaTam Takke BHOCUNW BKag, B
BbIYUCNEHHbIE NN OLEHEHHbIE HeonpeaeneHHOCTU (3P HEKTMBHOCTL peakUmmn/3KCTpakumm, koaddunumeHT npeobpasosa-
HUS, NPEUN3NOHHOCTb aHANUTUYECKON NpoLeaypbl M YPOBEHb XONOCTbIX NokasaHui). CymmapHasi HeonpeaeneHHOCTb,
oueHeHHasn no dpopmyne (20) Ha OCHOBE 3HaYEeHUIA, NpUBEAeHHLIX B Tabnuue A.1, coctaeut 18 %.

A.3 PacwmpeHHas HeonpefeneHHOCTb

Mpu koadpbuumeHTe oxBaTa 2 paclumpeHHasi HeonpeaeneHHOCTb cocTaenseT 36 %. CylecTByeT AONONHUTENBHBIN
BKINaz B HEONpeAeneHHOCTb IO CUX NOP HEe YYTEHHbIN, CBA3aHHbIN C 3O (PEeKTUBHOCTLIO YNaBNnMBaHus, eCnv ynaenuBaHne
NPoOu3BOAAT B COOTBETCTBUN C METOANKOMN.

Mpu aHanu3e n3ounaHaToB, TaKUX Kak PpTOPrNonuMepHble n3ounaHatbl, onuromepHole MDI n TexHuueckme cmecu
n3oumnaHaToB, Ans KOTOPbIX OTCYTCTBYIOT CTaHAapTHble 06pa3ubl onpeaeneHHON YNCTOTbI, MOTYT BbITb OTTUTPOBaHLI NPO-
Obl TEXHWYECKUX M3OLMaHaTHbIX NPoayKkToB. Takum o6pasom, moxeT 6biTb BbluncneHo obwee cogepxanne NCO-rpynn.
[ns oueHkn cogepxaHnsa naoumaHaToB B Npobax Bo3gyxa oavH U HECKOMNBbKO NUKOB Ha XpomaTtorpammax MoryT 6bimb
MCMONb30OBaHbI B KAYECTBE «MHAVMKATOPOB» COAEPKaHNsA n3oLumnaHara B npobe, ecnu xpomatorpamma npob Bosagyxa otpa-
XaeT cocTas Npob TEXHUYECKMX n3oLumaHaTHbIX NpoaykToB. MexnabopaTtopHble cnindenus (MCO/TK 146/TK 2/PT™ 4) noka-
3anu, yto cmecb TDI(2,4-TDI ¢ maccosow gonei 80 % u 2,6-TDI ¢ maccosor goner 20 %) v cmeck ¢ HDI ganv pesynetaTsl
TUTPOBaHWS, KOTOPbIE BbINM NPaKTUYECKN TAKUMU XKe, KaK NoIyYeHHbIE Mo HECKOIBKMM NPoBepsieMbIM XpoMaTtorpaduyec-
Kum MeTogam. OgHako ans onuromepHeix MDI cmewenmne coctasnsieT 4o —35 %. B [12] 6bino nonyyeHo Gonbwoe (—25 %)
CMeLLEHME MO OJHOMY U3 MATN UCTbITbIBAEMbIX anudaTnyecKux NoNMnM3oLnaHaTHbIX NpoaykToB. B HacTosiwee Bpemsi npu-
YMHa 3TOrO CMeLLeHWA A NoNMmM3oLMaHaTHbIX NPOAYKTOB HEU3BECTHA. B crnyyae 3HaunTenbHOro CMeLeHns pesynbra-
TOB TUTPOBAHMWS MO OTHOLLEHWIO K pe3ynbTaTamM COOTBETCTBYIOLWLErO aHaNm3a, UCXoAHbIe pe3ynbTaThl aHanvm3a MoryT 6bITb
CKOppeKTUpoBaHbl AeneHnemHa (1 + B), rae B — cmeweHue. B aTom cnyqae 6yaet A4oNonHUTENbHbBIN BKIa B CyMMapHYo
HeonpeaeneHHoCTb, cocTaBnawWwmn 5 %.
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Mpunoxenve OA
(cnpaBo4HoOeE)

CBefleHMA 0 COOTBETCTBUU CCbUTOUYHbIX MEeXAYHapOAHbIX CTAHAAPTOB CCbITOYHbIM HaUUMOHaNbHbBIM
cTaHgaptam Poccuinckoin ®depgepauuun

Tao6nwuuya JAA

O603HavYeHne CCbINOYHOro CreneHb 0O603HaYeHNe U HaMMEHOBaHUe COOTBETCTBYIOLLErO HAaLUOHANBHOIO
MeXayHapoaHoro ctaHgapTa COOTBETCTBUA cTaHgapTa
NCO 5725-2 IDT MOCT P NCO 5725-2—2002 «To4HOCTb (NPaBUMbHOCTL W Npe-

LUM3NOHHOCTL) METOAOB U pe3yrnbTaToB namepeHuit. Yacte 2. OcHoB-
HOM MeToh onpederneHvsi NOBTOPAEMOCT! U BOCNPOU3BOAUMOCTU
cTaHA4apTHOro MeToAa U3MepeHnn»

MCO 16200-1 IDT MOCT P UCO 16200-1—2007 «KauectBo Bo3gyxa pabouen
30Hbl. OT60p NPO6 NETYUNX OPraHNYECKUX COeAUHEHUI C NOCNeayio-
wern aecopbumenn pacTBoputTenem u rasoxpomarorpaduyeckum
ananusom. Yactb 1. OT60p Npo6 MeToaoM NpoKaYKn»

MpwuMeuyaHune—B HacToswel Tabnuue ncnone3oBaHo cneayiollee ycnosHoe 06o3HaveHne cTeneHn cooT-
BETCTBUS CTaHZAPTOB:
- IDT — ngeHTu4Hble CTaHAapThI.
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