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Mpeaucnosue

Llenn, ocHOBHble NPUHUMMbI U MOPSAAOK NMPOBEAEHUs paboT Mo MEXroCyAapCTBEHHOWM CTaHaapTusauum
ycrarnoBneHnbl FTOCT 1.0 — 92 «MexrocynapcTtBeHHas cuctema craHgaptusauum. OCHOBHbIE MONOXEHUS» U
FOCT 1.2 — 2009 «MexrocyaapCcTBeHHasaA cuctema craHgaptusauun. CtaHgaapTbl MEXroCyaapCTBEHHbIE,
npaeuna M pekoMeHaauMu NO MEXrocyAapCTBEHHOW cTaHaapTusauuu. MNpaBuna pas3paboTku, NPUHATUS,
OOHOBNEHNUSA U OTMEHBI»

CBeneHuAa o ctaHpapTe

1 PA3PABOTAH depepanbHbiM BIOAXKETHBIM yuYpeXxaeHueM 3apaBooxXpaHeHust «Poccuiickuii
perucTp MoTEHUMAnNbHO OMAaCHbIX XMMUYECKMX WM Ouonornveckux Bewiects» PegepanbHoil cnyxbGbl No
Haasopy B cgepe 3awuTthl npae notpebutenei u Gnarononyyns yenoseka (PBY3 «Poccuiickuin peructp
NOTEHUMANbLHO ONAaCHbLIX XUMUYECKMX M BUONOrMyeckux BellecTB» PocnotpebHapsopa); degepanbHbiM
rOCyAapCTBEHHbIM YHUTAPHBEIM MpeanpuatueM  «Bcepoccuincknii  Hay4yHO-UCCreaoBaTENbCKUMIA  LEHTP
cTangaptusauuu, Hdopmauumn n ceptudukaumm ceipbs, Matepuanos u sewecTts» (PryMn «BHULCMB»)

2 BHECEH ®egepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PErySIMPOBaHMIO U METPONOTUU

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHZapTusauuu, METPONormn u ceptudukaymm
(npotokon oT 14 Hoa6psa 2013 r., Ne 44-2013)

3a npuHATUE CTaHAApTa NPOronocoBanm:

KpaTkoe Koa ctpaHbl no MK CokpalleHHoe HauMeHoBaHue
HanuMeHoBaHWe (MCO 3166) 004 — HaLMoHarnbLHoro opraHa no
cTpaHel no MK 97 CTaHfapTu3auum

(NCO 3166) 004 — 97
ApmeHus AM MuHakoHOMUKM Pecnybnvkn Apmerus
Kupruaus KG KblprelacTaHgapT
Poccus RU Pocctangapt
TaaXuKncTaH TJ TapxukcTaHgapT
YKpauHa UA MUWH3KOHOMPa3BUTUA YKpauHbl

4 lMpukaszom deaepanbHOro areHTCTBa MO TEXHUYECKOMY PErynupoBaHUIO M METponorun oT 22
Hoabpst 2013 1. Ne 824-ct mexrocyaapcTBeHHbIM ctaHgapt MOCT 32524-2013 seeaeH B AelcTBue B
KauecTBe HauMoHanbHOro craHgapra Poccuickon ®eaepauyum ¢ 1 asrycra 2014 r.

5 BBEJEH BrEPBbIE

UHebopmayus 06 usMeHeHUsX K HacmoswemMmy cmandapmy nybnukyemcs e exeeo0Ho u3dasaemom
UHGOPMaUUOHHOM yka3amerne «HayuoHanbHble cmaHOapmbi», a MeKcMm U3MEHEeHUl u Mornpasok — e
eXeMeCsIHHO u30asaeMoM UHhOPMAaUUOHHOM yKasamene «HayuoHanbHbie cmaHOapmbi». B cnydae
nepecMompa (3ameHbi) unu OMMeHbl Hacmoswe2o cmaHdapma coomeemcemeyiowiee ysedomneHue 6ydem
ornyb1UKOBaHO 8 eXeMeCA4YHO u3dasaeMoM UHOPMaYUOHHOM yKaszamerse «HayuoHanbHbie cmaHOapmbiy.
Coomeemcmeyiowjas uHpopmayus, yeedoMneHUe U MeKCMbl pasMewanmecs makke 6
uHhopMmayuoHHoli cucmeme o6wee0 Nonb308aHuUs — Ha oguyuanbHoMm catime ®edepanbHO20
azeHmemea o MexHU4YeCKoMy peeynuposaHuio U Memponozuu e cemu iHmepHem

© CraHgaptuHdopm, 2014

B Poccuiickoin degepaumn HacTosLMIA CTaHAApPT HE MOXEeT ObiTb MNOMHOCTBIO MAUM YACTUYHO
BOCMPOM3BEAEH, TUPAXXMPOBAH U PacnpoCTPaHEH B KayecTBe oduuuanbHOro usfaHusa 6e3 paspelueHus
denepansHOro areHTcTea N0 TEXHUYECKOMY PEryriupoBaHnio 1 METPOSOrun
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MEXTITOCYAAPCTBEHHH HTUBGB U CTAHJAJAPT

MexrocyaapcTBeHHas CUCTeMa CTaHAapTU3aLmMm
METUIIMETAKPUNAT
OnpegeneHue coaepXaHusa B BO3AYWHON cpeae

Methylmetacrylate. Determination in air

Nara BBeaeHus — 2014-08-01
1 ObnacTb NPUMEHeHUs

Hactoawuit craHpapT ycTaHasnueaeT npouedypy otbopa npob M uM3MepeHuss MaccoBOM
KOHLEHTpaumMn MeTUNMEeTakpunaTa B BO3AYLUHOW Cpeae METoAOM rasoBoW xpomarorpadum — macc-
cnektpomeTpun (MX — MC). MeToa npuMeHsIIOT Ans KoHUeHTpauuidi 2 — 50 ppbv (part per billion by volume =
oflHa MUNnNUapaHas no oobLemy), U OH, Kak Npaeuno, TpebyeT HaCkILLEeHNU NyTEM KOHLEHTPUPOBaHUA NPOGbI
o6bemom 1 n. Mpegen obHapyxenna coctasnseT 0,5 ppbv. Mcnonb3oBaHne AaHHOrO MeToAa NpUeMnemo
ana 6onblKnHCTBA ycrnoBuin nNpoBooTOopa OKPYXKaloLLEero Bo3ayxa B ajcopOupylowui koHutenHep. [pu
npoeeaeHun otbopa npob JonyckaeTca UCNonb30BaHWE TBEPAbIX afCcoOpPOEHTOB BMECTO KOHTEWHEPOB UMK
oT6op Npo6 NpoBOAAT NyTEM MPAMOro aBToOMaTU3MPOBAHHOIO BBOAA B Xpomarorpad.

2 HopmaTuBHbIe CCbISTKU
B Hacrosiwem ctaHgapTe MCnonb30BaHbl CCbINKK Ha CrieayloLmne Mexrocy1apCTBeHHbIe CTaHAapThbI:

FOCT 12.1.005-88 Cucrema craHgaptoB 6esonacHoctu Tpyaa. Ob6Lme caHUTapHO-TUTUEHNYECKNE
TpeboBaHus K BO3AyXy paboyen 30Hbl

FOCT 12.1.019-2009 Cucrema crangaptoB 6esonacHocTu Tpyaa. dnekTpobe3onacHocTb. ObLue
TpeboBaHUsi U HOMEHKNAaTypa BUAOB 3aLLUTbI

FOCT 215-73 TepMOMETpbI PTYTHbIE CTEKISIHHbIE NTabopaTopHbie. TeXHUYECKMe yCnoBus

FOCT 1770-74 TMocypa MepHas nabopatopHas creknsHHasA. LiunuHapbl, MEeH3ypku, Konbbl,
npobupku. ObLLKMe TeXHMYecKne ycrosus

FOCT 6709-72 Boaa guctunnupoBaHHas. TeXHUYECcKne ycsioBus

FOCT 9293-74 (MCO 2435-73) A30T ra3oobpasHblii U xuakuin. TexHuyeckue ycnosusi

FOCT OIML R 111-1-2009 'upu knaccos E(1), E(2), F(1), F(2), M(1), M(1-2), M(2), M(2-3) u M(3).
YacTb 1. MeTponoruyeckue n TexHmdeckue TpeboBaHus

MpumeyaHwue — MNpu NONb3OBAHUM HACTOALUMM CTaHAAPTOM LEnecoobpa3HO NpoBEpUTb
JeliCTBUE CCbINTOYHbIX CTaHAAPTOB B UH(POPMALIMOHHOM cUcTeMe o6LIero Nonb30BaHus — Ha opuLUanbHOM
caiite degepanbLHOro areHTCTBa N0 TeXHUYECKOMY PErynumpoBaHuio U MeTponorum B cetn UHTepHeT unm no
€XErogHoMy WHMOPMALMOHHOMY YyKasaTenio «HauwoHanbHble CTaHAapTbl», KOTOPbIA OnybnukoBaH no
COCTOSIHUIO HA 1 siHBApPA TEKyLllero roga, M No BbIMYCKaM €XEeMECAYHOro UH(POPMALIMOHHOIO ykasarens
«HauuoHanbHble CTaHAApPTLI» 3a TeKywuit rog. ECnn CCbinoyHbIi CTaHaapT 3ameHeH (M3MEHEeH), TO Npu
NONb30BaHUM HACTOSILUMM  CTAaHAAPTOM CrneayeT PyKOBOACTBOBATLCA 3aMEHSIOUM  (M3MEHEHHbIM)
cranaapToM. Ecnu ccbinoyHblit ctanaapTt oTMeHeH 6e3 3aMeHbl, TO MOMNOXEeHWe, B KOTOPOM [laHa CCbirka Ha
Hero, NPUMEHSIETCA B YaCTU, HE 3aTparmBaioLLen 3Ty CCbIMKy.

3 XapakTepucTuUKu NOrpewHoCcT! U3MepeHnn

OTHOCUTENBHAA pacCLLMPEHHAast HEONpPeAEeNEHHOCTb U3MepeHun (npu koadhduumneHTe oxeara k=2)
— V)
U, =15%.
MpumevyaHnune — YkasaHHaa HeonpeAeneHHOCTb COOTBETCTBYET rPaHMLAM OTHOCUTENbHON
CYMMapHOWN NOFPeLIHOCTY £ 15 % npu aosepuTenbHON BepositHoct P = 0,95.

Uspanue odpuumnanbHoe
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4 OnucaHune metoaa

4.1 [Ins onpepeneHusi CoAepKaHMA MEeTUNMeTakpunara UCnonb3yoT agcopbupylowmnin KOHTEHep-
npo000TOOPHMK, U3 KOTOPOro 3apaHee oTkadaH Bo3ayX. Mpu aHanuse n3BeCTHbI 06beM obpasua oTéupatoT
U3 KOHTEeMHepa Yepes TBepabli MyNbTUCOPOEHTHBIA KOHUEHTpaTop. CoaepxaHue BoAbl B 00OpasLe MoxeT
ObiTb B JanbHEMLIEM CHWKEHO NPOAYBKOM KOHUEHTpaTopa renuMem, npu 3TOM LeneBble COeMHEHUS
yaepxualoTcs. [locne  KOHUEHTPMPOBAHMSA M CyLUKM  Onpegensemoe BewecTBO  Bblgensercs
TepMmogecopbumnen, yBnekaeTcs MOTOKOM raza—HOCUTENs, a 3atem cobupaeTtca B HebGonbwom obbeme C
MOMOLLIbIO OXMaXKAaEMOI (KPMOreHHOW) NOBYLUKM N MynbTUCOPOEHTHOM noByLwku. OBpasey 3atem CHOBa
BbIAENAOT Tepmoaecopbumern u  BBOAAT B  XpoMartorpadpuyeckylo KOMOHKY ANA pasgeneHus u
[ETEeKTUPOBaHUA C NOMOLLLIO MacC-CNeKTpoMeTpa.

4.2 NamepeHne maccoBOl KOHLEHTpaUMM NPOBOAAT METOAOM BHYTPEHHErO CTaHAapTa: onpeaensiior
nnowjaaM  NUKOB  METUNIMETakpunata W BHYTPEHHEro craHgapra Ha  Macc-xpoMmarorpammax,
3aperucTpupoBaHHbIX ANSA  XapakTepUCTUYECKUX WOHOB 3TUX coeauHeHun. Pacyetr  konudectsa
MeTUIMeTakpunaTa oCyLLeCTBIAIOT UCX0AA U3 NNnowaaen 9TUX NUKOB, MACChbl BHYTPEHHEro craHgapra u
dhakTopa OTKNMKa METMNMETaKpunara no OTHOLUEHWIO K BHYTPEHHEMy CTaHaapTy. PacuyeTr npoBoasT U3
NPeanonoXeHUs1 0 KONMYECTBEHHOM M3BMEYEHNMU W NOCTOSHHOW CTENEHW M3BMEYEeHUA MEeTUnMeTakpunara
13 BO3Ayxa Ha aacopOeHT B KOHTENHEpe, YTO ObNO NOATBEPXKAEHO NpeABapUTENbHbIMU UCCNEA0BAHUAMM.

4.3 [Ons rpagyupoBku npubopa u pacyeta kanubpoBOYHOW 3aBUCUMOCTU FTOTOBAT CEPUI0 U3 MATH
rpagympoBOYHbLIX CMECei MeTUnMeTakpunara B YBNIQXHEHHOM YUCTOM BO3JyXe KOHUEHTpauumew,
NO3BONAIOLLEN ONpesenuTb €ro Ha ypoeHax 2, 5, 10, 20 u 50 ppbv. B aHanusupyemyio npo6y Bo3ayxa
[06aBnAOT CMECh BHYTPEHHEro cTaHaapTa: OpomxnopmetaHa (xapakrepuctuyeckuin voH 130 [Ja),
nepaentepoxnopbeHsona (aevtepoxnopbeHson-ds) (xapaktepuctudeckmn wuoH 117 fOa) wu 1,4-
andptopbeHsona (xapakrepuctuyeckuii MoH 114 [a), koHueHTpauuei 10 ppmv (part per million by volume =
ofiHa MUNNUOHHAas no obbemy). B pacyetax Aanee ucnonb3yloT CTaHAAPT, BPEMSI yAepXMBaHUSI KOTOPOro
HaxoauTcs OnuKe BCEero KO BPEMEHU yAepXMBaHMS MeTunMmeTakpunarta. BblumcnsiioT ¢aktop OTKIMKa
MCXOAA M3 KONWYEeCTB MeETUIIMEeTaKpunata U BHYTPEHHEro CcraHjapta v nnowagei COOTBETCTBYIOLLUX
Xpomartorpaduyeckux nukos. Bpemsa yaeprmBaHusa ctaHgapTa AOSMKHO yknaabiBaTbcA B uHTepBan * 0,33
MWH OT CpeHEero 3HayeHusl.

5 CpeacTtBa 3sMepeHUi, peakTuBbl U MaTepuarbl

5.1 CpeacTea UsMepeHumn

[asoxpomartorpadpuyeckass (MX) cuctema ¢ MC-geTekTopoM, OCHaweHHas  yHKUuen
TEMMEPaTYpHOro MPOrpaMMUpoOBaH1A C BO3MOXHOCTbLIO OXMNadieHuss 0 MuHyc 50 °C. Cucrema gomkHa
BKMOYaTh UM BbITb CONPSXEHa C KOHLEHTPAaTOPOM U UMETb BCe HeoOXoAMMbIe yCTpoicTea. Bece nuHum MX
C ra3soM—HOCHUTENEM AOMKHbI ObiTh BbINOMHEHLI U3 HEPXXABEIOLLEN CTanu UnuM mMeaHbix Tpy6. MckniouaeTca
UCMOMb30BaHWe HEMNoONUTETPAPTOPITUNEHOBbLIX TEPMETUKOB ANS COEAWHEHUW WNU OaTYMKOB KOHTPONS
noToka ¢ getansamu us bytagueH-HuTpunbHoro kayyyka (NBR).

B03MOXHO KCNOMNb3OBaHME JIMHEWHOTO KBaAPYMONbHOIO MacC-CneKkTpoMeTpa WM  Macc-
CMEKTPOMETPa C MOHHOM NOBYLLKOW, CNOCOBHOro ckaHupoBaTb Macchl 0T 35 go 300 a.e.Mm. B CEKyHAY Mnu
yaule. B crny4ae ucnonb3oBaHMA 3NEKTPOHHOW MOHU3aLMKN SHEPTUA INEKTPOHOB AOMKHA cocTaBnaTb 70 9B.
Bo3amoxxHOCTM npubBopa 40MKHbI NO3BONSITH NONYYUTb KAYECTBEHHBI Macc-CNekTp npu aHanuse obpasua n-
6pomdTopbeHsona (BFB) maccoit 50 Hr unu mMeHee. Mpubop AomkeH BbiTe OCHALLEH cucTemoin o6paboTku
JaHHbIX CO cripaBovHoun Bubnuotekoii Macc-cnektpo EPA/NIST unu aHanorn4Hoii.

Kononka xpomarorpaduyeckas: 100 %—Hblli METUNCUINOKCAH UMK 5 %—Hbii heHun, 95 %—Hblii
METUNCUNOKCaHOBbIE KanumnapHbIE KOMOHKU AnameTpom 0,25 — 0,53 MM, pasnnyHoi ANUHBI.

MpumevyaHnune — [onyckaetca npUMEHeEHWE [PYrUX TUNOB CPEACTB  M3MEPEHuih ¢
METPONOrMYECKUMM U TEXHUYECKUMU XapakTepPUCTUKAMU HE HUXKE YKA3aHHBIX.

5.2 PeakTuBbI U MaTepuasnbl

MeTunmeTtakpunar uncTotTon He meHee 98 %.

lenuit. Menuin B ra3oBbix BannoOHaxX HAMBBICLLEN CTENEHN YUCTOThI UCTIOMNb3YIOT B KAYECTBE rasa-
HocUTENS.

Huakuid asoT unu xxUakuin auokeua yrnepoaa. Mcnonb3yoT Ana OXnNaxaeHns BTOPUUHON NOBYLLKM.

JevoHusoBaHHas Boja. HawBbiClias CTeneHb YUCTOTbI ANSA BbICOKOSI(PMEKTUBHON XUAKOCTHOM
xpomarorpacum (BOXKX) no rOCT 6709.

MpumeuvaHnune — [onyckaetca nNPUMEHEHWE PEAKTUBOB, W3IOTOBMEHHbIX MO  APYroii
HOPMAaTUBHO-TEXHUYECKOI JOKYMEHTALMU, C KBANMUPUKALUEN YNCTOTbI HE HUKE YKA3aHHOA.
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5.3 BcnomorartenbHblie ycTpoicTBa

Cuctema otbopa npoGbI/KOHLEHTPUpPOBaAHUA  (AONYCKAOTCA  uUMelowmecs B Npojaxe
anbTepHaTUBbI):

- QNEKTPOHHBIA PErynATop NOTOKA MAaccChi, MCNONbL3YEMbIN ANA NOAAEPXAHMA NOCTOAHHOIO MOTOKA
(ana npoaysovHOrO rasa, rasa— Hocutensa m obpasua rasa) u Ana obecnevyeHns aHanoroBoro BbIXOAA Ha
MOHUTOP aHomManuu B NnoToKe,;

- BaKyyMHblii Hacoc. OCHOBHOI 3afaveit nabopaTopHOro Hacoca ABNAETCA CNOCOOHOCTb CHMXATb
AaBrneHWe HUCXOASALLEro notoka perynsatropa ana obecnevyeHus nepenaja AaBrneHus, HEOOXoAMMOro Ans
noaemKaHUA KOHTPONUPYEMbIX CKOPOCTEN NoToka o6pa3ua Bo3ayxa;

- cuctema TpyOG W rapHuTypbl M3 Hepaselowew CTanu, MOKPbITbIE MNOMMCUIIOKCAHOM AnA
MUHUMU3ALUKN aKTUBHbIX aACOPOLUMOHHBIX LIEHTPOB;

- UMNUHAPUYECKME  pPerynsaTopbl  AAaBNEHUA U3 Hepxasewwew cranu. CraHaapTHbie,
ABYXCTYNEHYaThle UMINUHAPUYECKUE PErynsaropbl ¢ MaHOMETPaMu;

- LWEeCTUXO0A0BON rasoxpomarorpaduyeckuit KpaH aAns HanpaBneHusa ABWXEHUs MOTOKOB obpas3ua u
rasa—Hocutens;

- ra3ooMMCTUTENU, UCNONb3YEMBIE ANA YAANeHUs OpPraHUYecKkMX 3arps3HeHun U Bnaru us notoka
rasa;

- ynakoBaHHbI B noByLKy (Supelco 2-0321) agcopbeHT, coaepxawmin 200 mr Carbopack B (60/80
mesh) n 50 mr Carbosieve S-lll (60/80 mesh), yaepxuBaetr meTunMetakpunar v nponyckaer Kakoe-To
KONMYECTBO NApPOB BOAbI;

- KPUOreHHbIN KOHUeTpaTop. [OTOBbie YCTPOWCTBA Pa3NU4YHbIX NPOU3BOAMTENEH, UMeEloLmecs B
npogaxe. XapakTepuCTMKM KOHLIEHTPATOpoOB BKMIOYAKT ObicTpoe, «Hannuctuyeckoe» HarpeBaHue
KOHLEHTpaTopa Ans BbICBOGOXAEHUA 3aXBAYEHHOTO MeTunMeTakpunara B Hebonbloin ob6bem rasa—
HoCUTENs — 9TO obnervaer pasaeneHue BELLECTB Ha rasoxpoMaTorpaduyeckon KonoHke.

Cpeacrsa npob6oor6opa:

- cucrema Beoga npobbl. CtansHasa TpyGka, coeauHsaowan npo6ooT6OPHUK C CUCTEMOI BBOAA;

- KOHTelHep Ans obpasua. MfepMeTUYHbIN CTanbHON cocya HeoGxoaumoro obbema (Hanpumep, 6 n)
noa OaBMNEHWEM, CHaOXXEHHbIA KramaHOM U 0COG0 NPUrOTOBMEHHOW BHYTPEHHEN MOBEPXHOCTbIO. Hwxe
npuBeLeHbl KOMMEPYECKMe NPOU3BOAMTENN aACOPOMPYIOLNX KOHTEHHEPOB:

BRC/Rasmussen

17010 NW Skyline Blvd.

Portland, Oregon 97321

(503) 621-1435

Meriter

1790 Potrero Drive
San Jose, CA 95124
(408) 265-6482

Restek Corporation

110 Benner Circle
Bellefonte, PA 16823-8812
(814) 353-1300

(800) 356-1688

Scientific Instrumentation Specialists

P.O. Box 8941

815 Courtney Street

Moscow, ID 83843

(208) 882-3860

- AaTyuk Bakyym/aaenenue. Heobxoaumo ABa TMNA AATYMKOB: OAMH — ANSA U3MEpPEeHUs Bakyyma (OT
MuHyc 100 go O kMa unu ot 0 4O MUHYC 30 mm prt.cT.) u gasnenus (ot 0 go 206 kMa wnu ot 0 go 30
ncu) B cucteme npoboorbopa; Apyron — AnNs NPOBEPKM BaKyymMa B KOHTEMHEPE NpPU OYUCTKE, CNOCOOHbLIN
U3MepsiTb AaBneHue B obnactu 0,05 MM pT.CT. C NOrpeLLHOCTLIO He Gonee 20 %);

- 3MEKTPOHHBII PErynsirop NoToka Maccbl, CrocobHbIN NOAAEPXMBATb MOCTOAHHYIO CKOPOCTb NOTOKA
(+ 10 %) B nepuog npo6ooTEOPa BNNOTE 40 24 4 NPn YCROBUAX U3MEHAIOLIENC TeMnepaTypsl (20 °C — 40
°C) 1 BNaXxXHOCTH;

- (ounbTp TBEPAbIX YACTUL,, 2-MKM METAaNNoKepaMUYECKUI CTanbHON BHYTPEHHUIN UNbTP;

- ANEKTPOHHBI XPOHOMETP NS aBTOMaTuyeckoro otéopa npobbl;
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- cucrema Tpyb u rapHUTYPbl U3 HEPXKABEIOLLEH CTanu KayecTBa xpomarorpadhuyeckoro ypoBHa Ana
coeanHeHusn. Bce nogobHble MaTtepuansl, KOHTaKTUpylowme ¢ obpasyoM, aHanu3MpyeMbliM BELLECTBOM U
rasom — HoOcuTeneM, AOMKHbl OblTb kayecTBa xpomMatorpadMyeckoro ypoBHSI UMM aHanoOrM4yHoro. Hwke
npuBeaeHbl KOMMepYeCcKkne NPoU3BOAMTENMU NOAOBHbLIX CUCTEM:

Kin-Tek

504 Laurel St.

Lamarque, Texas 77568

(409) 938-3627

(800) 326-3627

Vici Metronics, Inc.
2991 Corvin Drive
Santa Clara, CA 95051
(408) 737-0550

Analytical Instrument Development, Inc.

Rt. 41 and Newark Rd.

Avondale, PA 19311

(215) 268-3181

- HarpeeaTenb C TEPMOPErYNATOPOM ANs MOAAEPKAHMS TEMNEPATYPbI BbILLE OKPYXKAIOLLEH BHYTPU
U30MMPOBaHHO 000N0YKKM BBOAA NPOBbI;

- TepMocCTaT, aBTOMaTUYECKN PeErynmpyeT TemnepaTypy Harpesartens;

- BEHTUNATOP ANS OXMAXIEHUA CUCTEMbI BBOA A NPOOHI;

- BEHTUNSALUMOHHBIN TEPMOCTAT, aBTOMaTUYECKU PeErynupyeT paboTy BEHTUNATOPA;

- MakCUMYM-MWUHUMYM TEPMOMETP, 3anucbiBaeT HauMbOMbLUYID W HAUMEHbLUYIO TemnepaTypy B
TeyeHue nepuoga npobootdopa;

- OTCEYHOW KnanaH M3 HepyKaBeloLEN CTanmn, repMETUYHbINR, ANA N3MEPUTENS BakyyM/AaBrneHue;

- BCMNOMOraTernbHbIil BaKyyMHbI HacocC, MPOAOIMKUTENbHO NPOAYBAET BO3AYX Yepe3 BMYCKHON
KONNEKTop €O CkOpocThio 10 n/muH unu Gonblue. O6pasey u3BnekaT U3 konnekropa npu 6onee HU3KOM
CKOPOCTW, M30LITOK BO34yXa OTKa4nBaloT.

- TaliMep BPEMEHU aHanun3a;

- [OMOSHUTENEHOE HEMOABWXHOE JKEPNO, KAMUMNAPHBIA WMAKU Perynupyembin knanaH, KOTOpbii
MOXeT ObITb WCMOMb30BAH BMECTO 3MEKTPOHHOrO JaTyuka noToka Ansa  pa3oBbiX Npo6  wunu
KOPOTKONPOAOMKUTENbHLIX MO BpemeHu o6pasyoB. OO6bLMHO MOAXOAMT TOMBKO ANSA CUTyauui, Koraa
0630pHble 06pasLbl MCNOMb3YIOT ANA OLUEHKW NocriegytoLei akTuBHoCTU oTbopa npob;

- cucTeMa KanmbpoBKKM U COEAUHEHMI aeTanel npubopa;

- cucrteMa coeauHeHunii. CoeauHUTENbHbIE AeTanu AOJMKHbI ObiTh BbINOMHEHbI U3 HEepXXaBeloLen
cTanu, CTekna unu Kksapua BbICOKON YUCTOTbI (Hanpumep, BHYTpPeHHuI anameTtp 1,25 cm x 66 cm) ¢ noptamu
ans otbopa obpasua u BHYTPEHHUMU MeperopogkaMmu B criyyae konebanuit B notoke ans obecneyeHus
HeoBXoaUMOro nepemeLLneanna. CoeMHUTENLHAs CUCTEMA AOMKHA HarpesaTbes Ao ~50 °C;

- yBRaXkHutenb, 500-mn konba-uMnuHeaXxep, HaNoNMHeHHas AeMoHM30BaHHON Boaov BIOXXX knacca;

- 9MEKTPOHHBLIN Perynatop notoka maccel. OauH anemeHt ot 0 o 5 n/MUH u oanH unu donee
anemeHtoB ot 0 Ao 100 mn/mMuUH AnNA BO3agyxa B 3aBUCMMOCTM OT YMCNA LMAMHAPOB, UCNOSb3yeMbiX B
KanubpoBke;

- TeconoHoBble PUNbTPbl, 47-MMm Teflon® punbTp Ansa c6opa TBepAbIX YacTuL.

MpumevyaHnue - [lonyckaeTrcsd NPUMEHEHUE aHANOMMYHOTO BCNOMOraTenbHOro 06opya0BaHus
C TEXHUYECKUMM XapPaKTEPUCTUKAMU HE HUDKE YKa3aHHbIX.

6 TpeboBaHuA 6e30NacHOCTU

6.1 Mcnonbsyemele B paboTe peakTuBbl OTHOCATCA K BewecTBam 1-ro U 2-ro knacca onacHoctu. Mpu
pa6ote ¢ Humu Heobxoaumo cobniopatb TpeboBaHusA 6e30nacHOCTU, YCTAHOBMEHHbIe Ansi paboT ¢
TOKCUYHBIMM, €4KUMU U NerkoBocnnameHsiiowmmmucs sewlectsamu no F'OCT 12.1.005.

6.2 JSkcnnyatauua XpomaTo-Macc-CrekTpoOMeTpa M NpPOBEAEHUE COOTBETCTBYIOLLUX W3MEPEHUM
TpebyloT cobnioaeHus npasun anektpobesonacHoctu B cootBeTcTBUM ¢ TOCT 12.1.019 U uHCTpyKUMEn no
akcnnyartauuu npubopa.

7 TpeboBaHuA K KkBanudukaumm nepcoHana

7.1 K npuroToBneHMIO rpaympoBOYHLIX PacTBOPOB AOMYCKAIOTCA NULA, UMEIOLIME KBanMduKaumio
XUMUKA, UHKEHEPA- UM TEXHUKA-XUMUKA W OMbIT paBGoTbl B XMMUYECKON nabopaTopum.

4
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7.2 K BbIMOSTHEHWIO U3MEPEHUIA AOMYCKAKTCA Nuua, MMELLMe KBanudukaumio He HUXe UHXeHepa-
XUMWKA UMW XMMUKA, NpoLIefLuMe COOTBETCTBYIOLLME KypChbl ODYy4Y4eHUs M CTaXMPOBKY B nabopaTtopusix,
aAKKpeaUTOBaHHbLIX HA BbINMONMHEHUE aHaNnU3oB C NPUMEHEHUEM ,ClaHHOl7I MEeTOAUNKN.

7.3 Becb nepcoHan fOMmMKeH NPONTKU NMPOBEPKY 3HAHMI MO TEXHUKE 6e30MacHOCTU, B TOM YUCne Npu
paboTe B Xxumudeckol nabopatopuum, Bknioyas obwme npasuna paboTbl € €4KUMU W TOKCUYHBIMM
BELLECTBaMU, NpaBuna noXxxapHon 6e30nacHOCTU U NPOMBbILLIIEHHON CaHUTapPU.

8 YcnoBusi BbINOMHEHUA U3MepeHun

Mpu npuroToBnMeHuM pacTBOpPOB, NOATrOTOBKE NPOO W BLIMONMHEHUU W3MEPEHUI CcobnaalT
cneayloLmMe ycrnosusa: TeMnepartypa okpyxatwouwiero sosgyxa (20 £ 5) °C; atmocdepHoe gaenenue 84,0 —
106,7 kMa (630 — 800 MM PT.CT.); OTHOCUTENbHAsA BNAXHOCTL Bo3ayxa npu 25 °C Hmxe 85 %; HanpsbkeHue B
CETU NUTaHUA NepemeHHOro Toka (220 + 22) B.

Opyrve ycnosua usamMepeHunii 40MmkHbl COOTBETCTBOBATb MHCTPYKLMK NO 9kcnnyarauuu npubopa.

9 MNoaroToBKa K BbINOJTHEHUIO U3MEPEHUN

9.1 MogroTroBka aacopoupyroLero KOHTeMHepa
Mcnonb3yemslii KOHTENHED A0IMKEH ObITb NPEeABaAPUTENBHO NPOBEPEH HA YUCTOTY U FTEPMETUYHOCTb.
Mpumep cobpaHHON CUCTEMbI OYMCTKM NPEeACTaBMEH HA PUCYHKe 1.
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JloBylWwKYy € xnapgareHToM MWCMOoNb3ylT B COEAMHEHUW C BakKyyMHbIM HaCOCOM, a TakKXe C WCTOYHUKOM
BNIAXXHOFO 4YMCTOr0 BO3A4yxa. 3aTBOPHO-BLINYCKHOM KNamaH W KnanaH KOHTelHepa OTKPbITbl  AnA
BbICBOGOXAEHNS OCTaBLIErocs B KOHTeliHepe pasfneHus. [locne 3anycka BaKyyMHOro Hacoca 3aTBOPHO-
BbIMYCKHOM KnanaH 3akpblBalOT WM BakyyMHbI knanaH OTKpbiBatoT. KOHTeHep BakyyMupyloT A0 AaBleHus
meHee 0,05 MM pT.cT. B TeydeHume 1 u. [lanee 3akpbiBalT kaanaHbl BakKyyMHOro W Bakyym/AaBneHue
MOHOMETPOB W OTKPbIBAKT BbIMYCKHOM KnanaH YMUCTOrO BI&XHOro Bo3Ayxa. HanonHAlT KoHTeliHep
BO3yXOM [0 AaB/ieHus 206 klMa. 3aTem 3aKpblBalT BbINYCKHOW BO34YLWHbIA KnanaH W OTKPbIBAKOT
BbINYCKHOWM KnanaH KOHTeWlHepa AN BEHTUASAUMKU A0 aTMOCHEepHOro gasneHus. MNpouenypy NOBTOPSIOT elle
ABa pasa. B koHue uukna BakyymMupoBaHuWs/HagayBa faBfieHMe B KOHTeliHepe pfoBoaAaT go 206 kMa
BNaXHbIM YUCTbIM BO34yxoM. CoAepxumoe KoHTellHepa aHanuaumpyetcs cuctemol X - MC. B cnyyae ecnu
cojepxaHve wmMeTunmeTtakpunata cocTtasnsetr 6onee 0,2 ppbv no cpaBHEHWO C MNPAMbIM aHaIN30oM
YBNAaXHEHHOT0 4YMCTOrOo BO3A4yxa, KOHTelHep Ucnofib3oBaTbh Henb3s. B kayecTBe AONOAHUTENBHOrO 3tana
OUYUCTKN KOHTeWlHep cnepyeT nporpetb o 100 °C B TeyeHMe npouecca BakyymMuMpoBaHWUS ANA yganeHus

6
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Oonee Txenbix BewecTs. OfHAKO B 9TOM Cry4ae KOHTEHEep CneayeT BbiaepXaTh OKono 12 4 nepen tem,
Kak aHanu3upoBaTh ero CoaepPXUMOe.

Bce HemeTannuyeckue aetanu NpombIBalOT AUCTUNNUPOBAHHON BOAON U BbICYLLUMBAIOT B BaKYYMHOM
neun (nasnexue meHee 0,05 mm pr.cT) npu 50 °C. CTanbHbIe A€Tann NOMELLATCA B COCYA G METAHOMOM B
ynbTPa3BYKOBYIO BaHHY Ha 15 MUMH, onepavuio NOBTOPSAIOT, UCNOMNb3yA B KAYECTBE PACTBOPUTENS FEKCaH.
Bce aetanu ornonackuBaloT AUCTMINIMPOBAHHON BOAOI 1 BbICYLLMBAIOT B BakyyMHON neyuu npy 100 °C.

Mocne nposepkn aacopOupyOLMX KOHTEMHEPOB Ha YWUCTOTY MX CHOBA BaKyyMUPYHOT, U B Takom
COCTOSIHUM OHW HaXOAATCSA A0 MOMEHTA UCMONb30BaHKUA NpU 0TOOPE NPoobl.

B cucreme kanmbposku gosatop (6€3 nycTroro ra3oBoro KOHTENHepa) CoOeAUHEH C CUCTEMOII TpyD, a
6annoH ¢ YACTbIM BO3AYXOM aKTUBMPOBAH A reHepauun noToka BraXHoro Bosgyxa (2 n/MUH) B cuctemy
KanubpoBku.

9.2 NpurotoBneHue rpagyupPoBOYHbLIX paCTBOPOB METUSIMETaKpunarta

BanoHnebl, cogepxaiwue npubnuautensHo 10 ppmv MeTUnmetakpunara, oObIMHO WCNONMb3YIOT Kak
nepBUYHbIE CTaHAAPTbI.

HeobxoAnMMO NpUroToBUTb NSATH KanMBPOBOYHbLIX PAaCTBOPOB B YBMAXXEHHOM YMCTOM BO3AyXe C
KOHLEHTpauuen, KotTopas No3BOMUT HAKONUTb METUNMETaKpUNaT Ha YpoBHsix 2, 5, 10, 20 u 50 ppbv.

BHyTpeHHuii  ctangapt - 910  omecb  OpomMxnopmertaHa,  nepaeutepoxnopbeHsona
(nevitepoxnopbeHson-ds) u 1,4-gudbtopbeH3ona KoHueHTpauueid 10 ppmv B YBMAXKHEHHOM YUCTOM
Bo3ayxe. 500 mkn gaHHoOW cmecu, BeeaeHol B 500 mn obpasua, Nno3BOMMT J4OCTUYL KOHUEHTpauuun 10 ppbv.
BHyTpeHHMIA CTaHaapT BBOAAT B NOBYLLKY B TEYEHWE BCEro BPEMEHU KanubGpoOBKWU, XOMOCTOrO OMbiTa W
aHanusa obpasuya. O6bem BBOAMMON CMECH BHYTPEHHETO CTaHAaPTa AOMKEH BbiTh MOCTOSIHHBIM.

MpuroToBneHue cTaHAapTOB METOAOM AUHAMMYECKOTO pa3baBneHun

CraHpapTel MOTYT ObITb MPUrOTOBMEHEI AMHAMUYECKUM pa3BGaBneHneM kanubpoBOYHOIO CTaHaapTa
n3 GannoHa ¢ yBMaxHEHHbIM YUCTbIM BO3AYXOM C MOMOLULIO perynsatopa noToka MacCbl U KanubpoBOYHOM
cucteMbl kaHanoB. Pabouun craHpaapt MOXeT ObiTb A0CTaBfneH NO CUCTEME KAHaNoOB B YUCTbIN,
BaKyyMUPOBAHHBII KOHTEWHED C MOMOLLBIO HACOCa U PerynaTopa notoka mMacchbl.

B kayecTBe anbTepHaTWBbI aHanuTMYeckas cucrtema MoxeT ObiTb oTkanubpoBaHa myTem oTbopa
NpoBbl NPSIMO M3 CUCTEMbI KaHaroB, €Cnu CKOPOCTM NMOTOKOB ONTUMMU3MPOBAHLI Anst obecneyeHus otbopa
Xenaemoro Konuyectsa KanuOpOBOYHbLIX CTaHAApPTOB. TeM He MeHee WUCNoNb3oBaHWe KOHTeilHepa B
KayecTeBe pesepByapa A0 BBEAEHUS B CUCTEMY KOHLEHTPUPOBAHUA HANOMUHAET npoueaypy, OOblMHO
ucnonb3yemylo ans otbopa o6pasuoB, M NO3TOMY OHa Oonee npeanoytutenbHa. CKOPOCTM MNOTOKOB
pa3baBnsAoLWero Bo3gyxa U NepBMYHONO CTaHAAPTa U3MEPSIIOT C MOMOLLbLIO My3bIPbKOBOrO U3MEpUTENSA MK
0TKanMbpoBaHHOTO AMEKTPOHHOTO M3mMepuTens noToka. KoHUeHTpauusas MeTunMeTakpunara B CUCTEME
KaHaroB pacCUYUTbIBAIOT, MWCMOMb3ysi COOTHOWEHWE npu pa3baBneHun W UCXOAHYI0 KOHLEHTpauuio
MeTUnMeTakpunara.

{cxooHas koHu, J{CtaHg. CKOpoCTh NOTOKA rasa)
{CkopocTe noToka Boanyxa) + {Crang. CKopocTe NOTOKa raza)

(KoHU. KaHan) =

Hanpumep, npu ckopocTtu notoka 1 mMn/MuH cTanaapta KoHueHTpauuein 10 ppmv, pasGaBneHHOro
MOTOKOM BRAXHOr0 BO3ayxa CKOPOCTbio 1000 MA/MWMH, KOHEYHAst KOHUEHTpauusi nonydyaerca pasHon 10

ppbv:

(KOHL‘. KaHaﬂ) _ (10 ppm) (1 ml/ n?m}(iOOﬂ ppl:l,.r 1ppm} —10 ppb
(1000 mlf min}+ ( 1 mlf min}

9.3 NoaroroBka NPUOOPa K BbINOJIHEHUIO U3MEPEHUN

BknioualoT M HacTpauBaloT xpomatorpacd B COOTBETCTBUM C MHCTPYKLIMEW MO IKCMnyaTauuum u
onucaHuem, npunaraembiMM K npubopy. YctaHasnuealoT pabouue napameTpbl, Heobxogumble Ans
npoBeaeHun usMepenui. Paboune napametpbl NpUGOPOB AOMKHbI ObiTh MOCTOSAHHBIMU NMPU U3MEPEHUU BO
BCEM AManasoHe KOHLEHTpauuii.

KpuoreHHasa nosyuuka:

- 3apasaemas Temneparypa: Munyc 150 °C;

- 06vem obpasua: ao 100 mm;

- MPOAYBOUHbIN NOTOK ra3a HOCUTENS: OTCYTCTBYET.

Ancop6upyioLas nosyluka:

- 3anaBaemas Temneparypa: 27 °C;

- o6bem obpasua: ao 1000 mn;

- NPOAYBOYHbIN NOTOK raza—HocuTens: Ha BbIGOp.

Ycnoeusa gecopbuuu:
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KpuoreHHas nosytuika:

- Temnepatypa aecopbumu: 120 °C;

- CKOpOCTb MOTOKa aecopbuun: ~3 mn/muH He;

- Bpems gecopbuun: meHee 60 c.

AncopbupytoLas noeyLuka:

- TemMnepartypa gecopbuuu: nepeMeHHas;

- CKOpPOCTb NoTOoKa aecopbumun: ~3 Mn/muH He;

- Bpems gecopbuun: MmeHee 60 c.

BuiGop ycnoeuii Ans aacopbupytoLlein NnoByLLKM 3aBUCUT OT 0COBEHHOCTEN BbIOPaHHBLIX TBEPAbIX
aacopbeHToB, ykasdaHHbIX B cneyudukaym oT Nnpou3BoaUTENS.

YcnoBusi BOCCTAHOBIEHWS NOBYLLIKU:

KpuoreHHasa nosytuika:

- HayarnbHbIN NPOrpeB;

- nepemeHHbIN (24 4): 120 °C (24 v);

- nocne kaxaoro sanycka: 120 °C (5 MuH).

AncopbupytoLas noeyLuka:

- HayarnbHbIA NPOrpes;

- Nnocne Kaxgoro 3arnycka: nepemeHHas (5 MuH).

Cucrema ' - MC

PasgeneHne nukoB 6GeH3ona M TeTpaxnopuaa yrnepoaa ao 6asosoi nuuum Ha 100 %-—HoW
METUNMOMUCUIIOKCAHOBOW  KOMOHKE  CBMAETENMLCTBYET O  MPUEMMEMBbIX  Xpomartorpaduyeckmx
Xapakrepuctukax npubopa.

JaHHble ycnoBusA pPEKOMEHAYITCA AN CUIIOKCAHOBOW  KanMUIJISAPHOW  KOMOHKW, TOMLWMHA
HENoABMKHON (pa3bl KOTOPOI 1 MKM, AnNWUHA 50 M, BHYTPEHHUI AMaAMETP 0,3 MM.

[a3—HocuTenb: renui.

CkopocTb noToka: 1—-3 MA/MUH COrNAacHO peKOMEHAaLMSAM NPON3BOAUTENS.

Mporpamma TeMnepartypbl:

- HavYanbHasa Temnepartypa: MuHyc 50 °C;

- HayanbHas 3agepxka: 2 MUH;

- CKOpOCTb Harpesa: 8 °C/MuH;

- KOHeYHas Temneparypa: 200 °C;

- KOHeYHas 3agepxkka: 40 NOSIHOro 3IOUPOBAHUA ONpeaenAeMblX KOMNOHEHTOB;

- 3Heprusa anekTpoHos: 70 3B;

- AnanasoH ckaHupyembix macc: 35 — 300 [a;

- BpeMs CKaHUPOBAHUA: HA KaXAbIW MUK AOMKHO NPUXOAUTLCA MO KpanHen mepe 10 CkaHupoBaHUIA,
He npeBbiwas npeaen 1 ¢ Ha CkaHMpoBaHUE.

9.4 N'papgyuvpoBKa

MpagyupoBky npuGopa OCyLLECTBASIOT HENOCPEACTBEHHO Nepej U3MEPEHUAMM KOHLIEHTpaLuu B
npo6ax B Hauarne kaxzgoro pabouero gHs.

MpoussoagAaT aHanu3 nATM rPaAyMpOBOYHBLIX PAcTBOPOB B Cry4YailHOM MOPSAKE UMM B MOpsAAkKe
BO3pacTaHns KOHL|EHTpaLuK, onpeaensioT Mniowaam nukos Ha xpomarorpammax (Aci: Aci — Acs) M BpEMEHa
yaepruBaHus metunMeTakpunara fr;.

[nA KaX@oro nsmMepeHns paccuuTbiBaloT dakrop otknuka RF; no dpopmyne

RF; = Sy Cis /Sis Cy, m
rae Sy — NNowaab Nuka MeTUNMeTakpunara, noCTPOEeHHOro no uoHy ¢ m/z 100 ycn. ea.;
Cis — KOHLIEHTpaLusi BHYTPEHHETO CTaHAapTa;
Sis — Nnowaab NuKa BHYTPEHHEro CTaHaapTa;
Cu — KOHLUEHTpauusa MeTunmeTakpunara.

B npanbHeiwmx pacyetax UCMonb3yloT cpeaHeapudmeTudeckoe sHaveHue RF., oTHocslleecs K

NOMHOMY ANAaNa3oHy U3MepPAEMbIX KOHLIEHTPaLWiA:

n
R )
RF;. — 1—1n ( )
Talke paccunTbIBalOT cpeaHeapudMeTUIeckoe 3Ha4EeHUE BPEMEHMN YAEPKUBAHUA.
3atem  paccuuTbIBAlOT  CcpeaHeKBajparuyeckoe  (CtaHpapTHoe)  oTkioHewne (CKO) w
CoOTBEeTCTBYIOLLEe OTHOCUTENbHOE CKO (hakTopa oTknuka:
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n

Z(RFI _RFﬁp)Z

s ®
n—1

CKO =

CKOxlOO %

OtHocutensioe CKO=
cp .
3HaueHusa oTHocuTenbHoro CKO He fomkHbl npesbiwath 15 %.

Mepuoguyeckn (4epe3 kaxabie 10 aHanu3oB) HeobXO0AMMO MPOBEPATb TOYHOCTE HAYanbHOM
kanu6poBku BO nsbexaHue ownbok.

Ona 3TOoro NPoM3BOAAT aHanu3 TPEeTbero M3 NATU KanMbpoBOYHbIX PACTBOPOB. BbIMMCNAIOT ANA HEro
3HayeHue paktopa oTknuka RF, aHanorn4Ho 9.4.

Ecnu pasHocTtb D no chopmyne

RF_ —RF,
D=—=""".100% 4)
cp.

He npeBblwaeT 15 %, aHanu3 oOpasyoB MOXET ObITb NPOAOIMKEH, B NMPOTUBHOM criydae TpebyeTcs 3aHOBO
NPOBECTU KanMbpoBKy METOAA.

10 Mpo6ooTb0p

Mpu noarotoBke AnA npo6ooTdopa KOHTEWHep npeaBapuTenbHO BakyymupytloT o 0,05 mm pr.cr.
Mpu OTKPLITUMK KOHTENHEPa B aTMOcdepe, coaepallen MeTunMeTakpunar, pa3HoCTb AaBMEHUIA MPUBOAUT K
HamnoMHEHNIO KOHTEHepa o0pasuoM BO3gyxa. 3Ta METoAMKa NoAXOAWT Ans oTdopa pasoBbix Npod
(npogomxutenbHoctb oT 10 go 30 ¢) wnu o006pasuoB CO CPEAHEB3BELUEHHOW MO BPEMEHU
(NpoaomKUTENbHOCT 1 — 24 4) nNpM UCMONbL3OBaAHUU MOTOKOOrPAHMYMBAIOLLErO knanaHa (Hanpumep,
perynsaTop noToka Macchl, KOUTUYECKOE OTBEPCTHE).

B cnyyae mcnonb30BaHUsi KPUTMYECKOTO OTBEPCTUA C NOTOKOOTPaHUYMBAIOLLMM KnanaHom Oyaer
HabnoaaTbca nageHue CKOpoCTU NOTOKa MO Mepe NpubnmxkeHua K atMocepHomy aasneHuto. OaHaKo npu
MCNONbL30BaHUM PErynAaTopa MOTOKa Macchl cuctemMa npo6ooTdopa npu HU3KOM AABMEHUM MOXKET
noaAep>xMBaTb NOCTOAHHYIO CKOPOCTb MOTOKA OT NOAIHOro Bakyyma Ao 7 kMa (1,0 ncu) unu Huxe.

11 BbInosiHeHne u3MmepeHuin

O6pasey, B agcopbupyloliemM KOHTEWHepe [OIDKeH HaxOAWTLCA B PABHOBECUMM C TEMMNEpaTypoin
BO3ayxa B nabopartopuu. lNepen aHanu3om cnegyet npoOBEpUTb W OTPErynNUpPOBaTb PErynaTopbl MoToka
Macchl aAns obecrneyeHust HeOBXOAUMON CKOPOCTM MOTOKA B cucteme. Heobxoammo CoeAMHUTL KOHTENHEpP
€0 BxoaoM X — MC cuctemsbl, kak NOKa3aHO Ha PUCYHKE 2.
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XXenaemsblii NoTok o6pasua ycTaHaB/IMBAIOT Yepes3 LeCTUXOLO0BLI Xpomatorpaduyecknii kpaH u
npeaBapuTeNnbHbIi KOHUEHTpaTop. ABGCOMIOTHLIA 06beM Npo6bl, NPOMYCKaeMblii Yepe3 MOBYLUKY, AO/DKEH
ObITb MOCTOSIHHLIM OT @Ha/n3a K aHanusy.

HarpeTb/oxnagnTtb X cMCTEMY U KPVMOTEHHYHO JIOBYLLKY A0 YCTAHOB/IEHHbIX TeMNepaTyp. Kak Tosbko
NOBYLLUKA [OCTUraeT CBOEW HWXHEW rpaHulbl TemnepaTypbl, LIECTUXOAOBbIA XpomaTtorpaduueckuii kpaH
BpallaeTcs B MOMIOXEHWEe JOBYLKW [ANS Havana HakonjeHus o6pasua. Bpems Hakonnewus ob6pasua
onTUMU3NpyeTcs NabopaHToM.

BBOAAT BHYTPEHHWIA cTaHfapT (HanpumMep, € NOMOLLbI0 ra30HeNpPOoHMLL@eMoro wnpuua uam gpyroro
anbTepHaTMBHOTO MeToda) B TeuyeHwe nepuofja HakonneHuss ob6pasua. [06aBnAlT  AOCTATOUHbI
SKBMBANIEHT BHYTPEHHEro cTaHgapTa Ao koHueHTpauum 10 ppbv B o6pasue. Hanpumep, 0,5 mn cmecu
BHYTPEHHUX CTaHAAapTOB, KaxAablii KOHUeHTpauueli 10 ppmv, gob6aBneHHol k o6pasuy ob6bemom 500 mn,
npuBeAeT K KOHEYHOW KoHUeHTpauuu 10 ppbv kaXaoro KOMMNOHEHTa CMecu CTaH4apToB.

Mocne npeaBapuTENbHOTO KOHLUEHTPMpPOBaHMs o6pasua W CTaHAapToB B JIOBYLUKE  KpaH
nepeknioyaloT B MOMIOXEHWe BBOAA, W NOBYLUKA HarpeeaeTcs W npogdysBaeTcs renvem. [loiimaHHoe
onpefensiemMoe BeLECTBO JecopbupyeTcs Ha (HOKYCMpytOLLyl0 fOBYLLIKY W fganee HanpasnseTcs B
KanunnsipHyl KOMOHKY, T[Ae B [JasibHelilleM npoucxofaT XxpomartorpadmpoBaHue U JanbHeliwas
10
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naeHTudukauma B macc-cnekrpomeTpe. KnanaH aacopOupyloLiero KOHTEWHepa 3aKpbiBaloT, KOHTEWHEp
OTCOCAUHAIOT U 3aKpbiBaloT.
Boaucnsiot coaepxavue Cs, ppbv, MeTunmetakpunara B aHanusupyemoi npo6e Bo3agyxa:
c - 4-D-C, .
RFcp : Ais
rae Cis — KOHLEHTpaLusi BHYTPEHHEro craHaapra, ppbv;
As — nnoLyaab nNuka MeTunmeTakpunara, NoCTPOEHHOro no MoHy ¢ m/z 100 yen. en;
D — dakTop pasbasneHus;
RF¢; — cpeaHee 3HayeHune (pakropa OTKNuKa;
Ais — Nnowaab Nuka BHYTPEHHEro ctaHaapTa.
B cnyuyae ecnu KOHUEHTpauua MeTUNMETakpurnara npeBbilaeT W3HayanbHbIi KanubpoBOYHbIN
MHTEpBaN KOHLUEeHTpauuii, anukBoTy obpa3sua cnegyert pa3dbasutb M NpoaHanu3MpoBaTh BHOBb.
Ykasanus no pasGasneHuio:
- UCMONb3YIOT UCXOAHLIN aHanus AnNA onpeaeneHus npubnuautenbHoro hakropa pasbaBneHus,
HeobX0AMMOro AN Nony4eHnsa HanbonbLIero NUka B Npeaenax Auana3oHa KanMbpoBOYHbIX KOHLIEHTpaLWi;
- BbiOpaHHbIi  hakTOop pasbaBneHust AOMKEH COXPaHATb OTKAMK  HauborbLUero nuka
MeTUrMeTakpunaTa B BepxHein NoNOBUHE HAa4YanbLHOro AnanasoHa kanubposku npubopa.
12 OchopmneHue pesynbTaToB U3IMEPEHUN
PesynbTaT usmepeHun cogepxaHnua meTunmeTakpunara npefctTasnsioT B Crneaylolem Buje:

(C,+0,15-C,) ppbv. )
13 KoHTponb norpewHocTH

13.1 MpoBepka YyBCTBUTENLHOCTN cUcTeMbl MNX — MC

Mpu noAO3pUTEMBbHLIX Pe3ynbrarax M3MEPEHWA WUNU PE3KOM YMEHbLLUEHUM PErnCTpUpyeMbIX
CUrHanoB MpPOBEPAIOT YYBCTBUTENMLHOCTL npubopa no rpagyMpoBOMHOMY pacTBOPY C HauMEHbLUEW
MacCOBOW KOHUEHTpauuen B YCMOBMAX M3MEPEHUN, yKasaHHbiX B 9.3. OTHOwWeHue curHan/uym ans
onpeaensiemMoro CoOeANHEHUst A0MKHO ObiTb He MeHee 10:1. YyBCTBUTENBHOCTL NpuGOpa BOCCTAHABNMBAIOT
B COOTBETCTBUW C PEKOMEHAALMAMM, USNOXKEHHLIMU B PYKOBOACTBE MO €ro JKCMyyaTaLum.

13.2 NoarBepXxaeHUe KarIMOPOBKKU

Mpo6oOTOOPHMK COEeAMHEH C CUMCTEMOI KaHanoB, a 6annoH C Cyxum BO3AyXOM aKTMBMPOBAH Ansi
reHepauuu noToka BMAaXHOro rasa (2 n/MUH) B CUCTEMY KanuOPOBOUYHbIX KaHanoB. OTOK Cyxoro Bo3ayxa
nNpoOXoauT uyepes cucTeMy KanumbpoBOYHBIX KaHanoe, 4epe3d cucremy npobootbopa B cucremy
ynpasneHusa/npesBapuTenbHOro KOHLEHTPUPOBAHUA METUNMETAaKpunaTa aHanuTu4eckol cucremsl. MNocne
TOro kak oobem obpasua (Hanpumep, 500 mMn) npeaBapuTENbHO CKOHLEHTPUPOBAH B JOBYLUKE, JOBYLUKY
HarpeBarT U METUITMETAKPUIIAT TEPMUYECKU 4eCOpOUPYIOT B XONOAHYIO NMOBYLUKY. 3Ty NOBYLUKY HarpesaioT
M METUMMETAKpUnaT TepMUYECKM AecopOUpYIOT Ha TOMOBKY KanWMnsiPHOW KOMOHKM. [anee noBbilaloT
TemnepaTtypy KONOHKW 1 OCYLLECTBMAIOT pa3geneHne u 4eTekTMpoBaHue MeTunmeTakpunara metogom MNX —
MC. B pesynbTaTe aHanusa KOHUEHTpauus MeTUunMeTakpunara He fomkHa npesbiwartb 0,2 ppbv. B cnyyae
yAa4yHoro TeCTMpoBaHUA Ha 4YuCTOTY obpasel TECTUPYIOT CO CTaHJapTamu BRAaXHOro rasa, CoAepxallero
MeTUnMeTakpunaTt B KOHUEHTpauusax, oxuaaemblx B obpasue (Hanpumep, oT 0,5 go 2 ppbv), kak ykasaHo
HIKE.

Ons reHepauun yBRaXXHEHHbIX KanMOPOBOYHbLIX CTaHAAPTOB KanMOPOBOYHLIA Ta30BbI OanmnoH,
coAepKalMin HOMMUHAaMNbHYIO KOHUEHTpauuio MetunmeTakpunata 10 ppmv B asoTe, NPUKPENNAT K
kanubpoBoYHOI cucteme. [a3o0BbIli 6annoH OTKPLIBAETCSA U ra3oBasi CMECh HANPAaBMSIETCSl YEPE3 perynsaTop
MoTOKa Macchl, CKOPOCTb NOTOKA KOTOporo ot 0 Ao 10 MN/MUH, ANS CO3AaHMA KOHLEHTpaLuum kanubpoBo4oro
cTanpapta Ha ypoeHe 1 ppb. [ocne ycTaHOBReHWs paBHOBECUS cucTemy npoBooTOopa MOAKMOYaT K
cucrteme kaHanos. Crneayowuin atan — otdéop AMHaAMUYECKON NPOObl kKanMBpoBOYHOTO ra3a. OgHOBPEMEHHO
C npoeeAgeHneM oTOOpa npobbl MNPOBOAAT MOHUTOPUHT B pPEXWMEe peanbHOro BPEMEHW MOTOoKa
kKanubpoBOYHOrO rasa ¢ noMowbio cuctembl X — MC, 4yTo6bl oBecneunTb WMCXOAHYH KOHLEHTpAaLUo
meTunmMeTakpunata. B koHue npouecca ot6opa npobbl Npody M3 KOHTEHEepa aHanu3npyoT U CPaBHUBAKOT C
UMEIOLLMMNCA AaHHbIMU, YTOObI BbISBUTbL, CHU3MUMAChk UMW MOBLICUNACH KOHLEHTpaUMs METUNIMETaKpunara B
npouecce npobootbopa. Oxugaemoe kornebaHue KoHUeHTpauun coctaensetr o 90 % A0 110 %.
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FOCT 32524-2013

MKC 71.100.01
YK 661.7:006.86:547.626

KntoyeBble crioea: MeETUSIMETaKpunaT, BO3JylUHas cpeja, rasoBas XxpomaTorpadus — macc-
CNeKTpoMeTpus
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