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Mpeancnosue

Llenu, oCHOBHbIE MpUHLMNbLI 1 06LUME NpaBuna NpoBeaeHus paboT MO MeXrocyaapCTBEHHON CTaHaap-
Tusauyum ycraHosneHol FOCT 1.0 «MexxrocygapcrBeHHasa cuctema craHgaptuzaummn. OCHOBHbIE NOMOXKEHUSI»
n MOCT 1.2 «MexrocygapcTBeHHaa cucreMa craHgaprusauumn. CtaHaapTel MEXroCyaapCTBEHHbIE, npaBuna
U PEKOMEHAAUMN MO MEXTOCYAAapPCTBEHHON cTaHgapTusauuu. MNpasuna pa3paboTku, NPUHATUSA, 0OHOBNEHUS
1 OTMEHbI»

CeegeHus o cTaHgapTe

1 PASBPABOTAH deanepanbHbiM GIOAXKETHBLIM yYpEXIEeHUEM 34paBOOXPAHEHUA «POCCUICKNMII perucTp
NOTEHLMANbHO OMACHLIX XMMUYECKUX U Buonornyecknx sewwects» degepansHomn crnyx0Obl N0 HAA30py B cde-
pe 3awmTbl nNpaB notpebutenei n Gnarononydus yenoseka (PBY3 «Poccuiickuii permcTp noTeHumansHo
OMAacHbIX XMMUYECKMX M Buonormyeckux sewecTsy PocnoTpebHaasopa), denepanbHbeiM rocyaapcTBEHHbIM
YHUTapHbIM npeanpuatuem «BCcepoCCUNCKUIA HAyYHO-UCCNEAOBATENLCKMI LIEHTP CTaHZapTusaumm, nHgop-
MaLumn n ceptTuduKalmmn Colpbd, Matepuanos u sewectsy (Pryr «BHALCMB»)

2 BHECEH degepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryMpOBaHUIO0 U METPOSOTNK

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CcTaHaapTvsauuu, MeETponorum u ceptudpukaumm
(npotokon oT 14 HoaAGpst 2013 1. Ne 44)

3a NpuHATUE NPOroNocoBanu:

KpaTkoe HauMeHoBaHWe CTpaHbl Koa cTpaHbl Mo CokpalleHHoe HalMeHoBaHWe HaLoHabHOro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no cTaHaapTusauuu

ApMeHusa AM MuH3aKoHOMUKKM Pecny6nvkn ApMeHuns

Kuprususa KG KblprelzactaHaapT

Poccua RU Pocctangapt

TagxmkucTaH TJ TagxukcTaHgapt

YkpaunHa UA MWHaKOHOMpa3BUTUA YKpauHbIl

4 Tpukasom degepanbHOro areHTCTBA N0 TEXHMYECKOMY PeryriMpoBaHuIO U METPONOrMmn oT 22 HoAbps
2013 r. Ne 824-ct mexrocygapctBeHHbin ctaHgapt FOCT 32524—2013 BBegeH B AENCTBUE B KayecTBe
HauMoHanbHOro craHgapta Poccuinickon ®eaepauun ¢ 1 aesrycra 2014 r.

5 BBE[EH BINEPBbIE

6 NMEPEUSOAHUE. Man 2019 .

UHebopmauusa o seederuu e delicmeue (npekpatwieHuu delicmeusi) Hacmosuieeo cmaHdapma u usme-
HeHUll K HeMy Ha meppumopuu yKasaHHbIX ebluie eocyfapcme nybnukyemes 8 ykasamesisix HauyuoHanbHbIX
cmaHOapmos, u3dasaeMbix 8 IMuxX e2ocydapcmeax, a makxe e cemu VMiHmepHem Ha calimax coomeem-
cmeyrouwuxX HayUoHanbHbIX opeaHos rno cmaHdapmu3sayuu.

B cniyyae nepecmompa, U3SMEHEHUs1 Uuniu OMMEHbl Hacmosweeo cmaHO0apma coomeemcemaeyiouias
uHgopmayusi bydem onybnukosaHa Ha oghuyuanbHOM uHmepHem-cailme MexaocydapcmeeHHO20 cosema
o cmaHOapmu3ayuu, Memposioauu u cepmugukayuu e kamanoee «MexzocydapcmeeHHbie crnaHdapmabi»

© CraHgaptuHdopm, opopmneHue, 2014, 2019

B Poccunckon deagepaumm HaCTOALWMIA CTaHAAPT HE MOXKET ObITb NMOMHOCTbLIO UMK
YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pacnpoCTpPaHeH B kKadecTBe opuumuanbHoro
usganusa 6e3 paspelueHus degepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynmpoBaHuio
1 METpPONorun
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M E XTTOGCVYAAUPGCTUBETUHHUbB 1 CTAHQIAOAPT

METUIIMETAKPUNAT

OnpegeneHue coaepXxaHusi B BO3AYIWHOM cpeae

Methylmetacrylate. Determination in air

Dara BBeaeHus — 2014—08—01

1 ObnacTb NpPUMeHeHusA

Hacrosawumi ctaHgapt ycraHaenuBaeT npoueaypy otéopa npob 1 n3amepeHus MacCoBOM KOHLUEHTpaLuu
MeTUrMeTakpunaTa B BO3AYLUHOW cpeae MeToaoM razoBoi xpomartorpacmm — macc-cnektpometpumn (MX —
MC). MeToa npuMeHsAT Ans KoHueHTpauun 2—>50 ppbv (part per billion by volume = ogHa munnuapaHas no
06beMy), U OH, Kak npaBuno, TpebyeT HacCbILLEHUs NyTeM KOHLEHTpUpoBaHuA nNpobbl o6bemoMm 1 n. Mpeaen
obHapyxeHus coctasnsiet 0,5 ppbv. Mcnonb3oBaHwe AaHHOrO meToaa npuemnemo Anst 6onbLUMHCTBA YC-
nosuin npo6ooTGopa OKpy>atoLLero Bo3ayxa B agcopbupyowun koutenHep. Mpu nposeaeHnn otbopa npob
JONyCKaeTCs MCMONb30BaHME TBEPAbIX aACOPOEHTOB BMECTO KOHTEMHEPOB Unu oTbop Npo6 NpoBOAAT NyTem
NPsIMOro aBTOMaTU3UpPOBAHHOIO BBOAA B Xpomartorpada.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLeM cTaHaapTe UCMONb30BaHbI HOPMATUBHLIE CCbISTIKM HA CRneaylowmue MeXrocyaapCTBEHHbIE
CTaHaapThbl:

MOCT 12.1.005 Cucrema craHgaprtos 6esonacHocTu Tpyaa. ObLme caHuTapHO-rurueHuyeckue Tpebo-
BaHMA K BO3ayxy paboyeri 30Hbl

FOCT 12.1.019") Cucrema cranaapros 6e30nacHOCTY Tpyaa. dnekTpobesonacHocTb. Oblme Tpebosa-
HUA U HOMEHKnaTypa BUA0B 3alUTbl

FOCT 6709 Boaga guctunnupoBaHHas. TexHuyeckue ycnosus

Mpumeyanue — Npn Nonb3oBaHMM HacTOAWWUM CTaHAAPTOM LieNecoobpasHo NpoBepUThb AENCTBUE CCbINOY-
HbIX CTaHAAPTOB U KnaccudukaTopoB Ha oULManNbEHOM UHTEpHET-caiiTe MexrocyaapcTBEHHOro coBeTa no cTaHgapTu-
3aluun, METpPONorun U ceptudukaumm (www.easc.by) nn no ykasatensM HauWMoHanbHbIX CTaHAapToB, U3jaBaeMblM B
rocyfiapcrseax, yKkasaHHbIX B MPEeAUCIOBUMN, UNKU Ha opULManbHBIX caiTax COOTBETCTBYIOLWUX HALMOHaNbHLIX OPraHos no
cTaHfapTusauymu. Ecnu Ha JoKyMeHT flaHa HejaTUPOBaHHAA CCbINKa, TO cnefyeT UCNoNb3oBaTh AOKYMEHT, ASHCTBYIOLLNIA
Ha TeKyLLMIA MOMEHT, C Y4ETOM BCEX BHECEHHLIX B HEMr0 U3MEHeHWN. Ecnun 3aMeHeH CCbiNOYHbIN JOKYMEHT, Ha KOTOpbI
AaHa AaTupoBaHHas CCbifika, TO CriefyeT UCTMONb30BaTb YKasaHHY BEPCUIO 3TOro AOoKyMeHTa. Ecnn nocne npuHATUA
HacTosILero cTaHgapTa B CChINTOYHLIA JOKYMEHT, Ha KOTOpPbLIA faHa AaTUpoBaHHaA CChinka, BHECEHO U3MEHeHue, 3aTpa-
r1BatoLLiee NonoXeHne, Ha KOTOpoe AiaHa CChifika, To 3TO NONOXEHWe NpUMeHsaeTcs 6e3 yyeTa JaHHOrO 3MeHeHus. Ecnu
AOKYMEHT OTMeHeH 6e3 3ameHbl, TO MONOXeHUe, B KOTOPOM laHa CChifika Ha Hero, NPUMEeHAETCA B YacTu, He 3aTparuBa-
IOLLIEI 3TY CCbIMKY.

3 XapaKTepucTUKU NOrpewHoOCTU U3SMepeHnn

OTHOCMTENbHaA pacluMpeHHasi HeonpeaeneHHOCTb uamepeHun (npu koadpduumente oxeara k = 2)
Uyry = 15 %.

MpumeyaHuUe — YkasaHHas HeonpeferneHHOCTb COOTBETCTBYET rpaHuLiaM OTHOCUTENbHOW CYMMapHOW Mo-
rpewwHocTn 15 % npu goBepuTenbHON BeposiTHocTH P = 0,95.

1) OeiictByeT MOCT 12.1.019—2017.

N3paHue ocbuumansHoe
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4 OnucaHue metoaa

4.1 [Iins onpefeneHus cogepXaHua MeTunmeTakpunara ucnonb3yloT agcopoupyowmini KOHTEMHEP-NPO-
600TOOPHUK, N3 KOTOPOrO 3apaHee oTkayaH Bo3ayx. [pu aHanu3e U3BeCTHbIN 06beM obpasua oTbupaloT U3
KOHTEeWHepa Yepes TBEPAbIA MYNbTUCOPOEHTHbIN KOHUEHTpaTop. CogepxaHue Boabl B 06pasie MoxeT ObiTb B
JanbHEeNLWeM CHIKEHO NPOAYBKOW KOHLEHTpATOpa renueM, Npyu 9ToM LieneBble COEAUHEHUS YAEPKUBAIOTCA.
[Mocne KOHLUEHTPUPOBaHUA U CYLLKU OMpeaensemMoe BeLlecTBO BblAENsAeTca TepMoaecopbumnent, ysnekaeTca
NOTOKOM ra3a-HocuTens, a 3atem cobupaercs B HEOObLLOM 06beME C NOMOLLBIO OXNaXKaaemon (KpMOreHHoM)
NOBYLUKM UM MyNbTMCOPGEHTHOI noByLuku. OBpasel, 3aTeM CHOBA BbIAENAOT TEpMoaecopbLumeli u BBOAAT B
XpomaTorpadomyeckyto KONMOoHKY ANA pasaeneHns u AeTeKTUPOBaHNUA C NOMOLLLIO Macc-CneKTpoOMETpa.

4.2 VismepeHne mMaccoBOW KOHLEHTpauWu NpOBOAAT METOAOM BHYTPEHHEr0 CTaHaapta: onpeaensior
nnoLaan NUKOB METUMMETAKpMaTa u BHYTPEHHEro CTaHAapTa Ha Macc-xpoMarorpammax, 3aperucTpupoBaH-
HbIX A5 XapaKkTEPUCTUYECKUX MOHOB 3TUX COEAMHEHNIA. PacyeT KonMyecTea MeTUIIMeTakpunara ocyLIecTBhs-
10T UCXOAA U3 MNOLLAAEN 3TUX NUKOB, MACCbl BHYTPEHHETO CTaHAAapTa U (hakTopa OTKNMKa MeTUrnMeTakpunara
Mo OTHOLUEHUIO K BHYTPEHHEeMY CTaHaapTy. Pacyet npoBOAAT U3 NPEeANONOKEeHUs O KONIMYECTBEHHOM U3BIe-
YEHUW 1 NOCTOAHHON CTENEHU U3BMEYEHUs METUMMETaKpuUIaTa U3 BoO3ayxa Ha aacopOEHT B KOHTENHEPE, YTO
ObINO NOATBEPXKAEHO NPeBaPUTENBHBIMU UCCNEAOBAHUSIMMN.

4.3 [Ona rpagympoBku npubopa u pacyeta kanmbpoBOYHOW 3aBUCMMOCTM FOTOBSIT CEPUIO U3 NATM rpa-
AYNPOBOYHbIX CMECEN METUNMETaKpUaTa B YBMaXXHEHHOM YUCTOM BO3JyXe KOHLEHTpaLMen, NO3BONAIOLLENH
onpeaenuTb ero Ha yposHax 2, 5, 10, 20 n 50 ppbv. B aHanuanpyemyio npoby Bo3ayxa A4obasnsior CMeChb
BHYTPEHHEro ctaHgapra: bpomxnopmeraHa (xapakrepuctudeckuint uon 130 [a), nepaevitepoxnopbeH3ona
(nentepoxnopbeHson-ds) (xapaktepuctudeckun nod 117 [a) n 1,4-audpropbensona (xapakrepucTUIECKuii
noH 114 a), koHueHTpaumen 10 ppmv (part per million by volume = ogHa munnuoHHasa no o6bemy). B pac-
yeTax ganee uCnonb3yloT CTaHAapT, BPeMs yAepXMBaHUS KOTOPOr0 HaAxXOAMTCS Onwke BCEro KO BpeMeHW
yaepKuBaHUs MeTunmMeTakpunara. BeluncnaioT dakTop oTKnnka UCx0As U3 KONMYECTB METUIMETAKPUIIaTa u
BHYTPEHHEro ctaHaapTa v NnoLaaei cooTBeTCTBYIOWMX XpomaTorpaduyeckux nukos. Bpems yaepxuBaHus
cTaHaapTa JOMKHO yknaablBatbCs B MHTEpBan £0,33 MUH OT cpegHero 3Ha4YeHus.

5 CpepcTBa U3mepeHui, peakTuBbl U Marepuanbi

5.1 Cpeactea usmepeHun

lasoxpomarorpadudeckas (MX) cucrema ¢ MC-AeTEKTOPOM, OCHALLEHHAA PYHKLUUEN TeMnepaTypHOro
nporpaMMMpoOBaHUA C BO3MOXHOCTbIO OxnaxaeHus 40 MuHyc 50 °C. Cucrema gosmkHa BKIOYaTb MK ObiTb
COMpsiXeHa C KOHLEHTPaTopoM U UMETL BCe HeoOxoaMMbIe yCcTpoicTBa. Bce nuHumn MX ¢ rasom-HocUTENEM
JOMKHbI ObITh BLIMOSHEHbI U3 Hep>KaBetoLen cranu unu mMeaHblx Tpy6. Uckniowaetca ucnonb3oBaHue He-
NoNUTETPaPTOPITUIIEHOBbLIX FTEPMETUKOB ANSi COEAUHEHUIA UINU AATYMKOB KOHTPONS NOTOKA C AeTansMu u3
GyTaameH-HUTpUNbHOro kaydyka (NBR).

B0o3MOXHO MCNOMb30BaHWE NMHENRHOTO KBAAPYNONLHOIO MacC-CNEKTPOMETPA U Macc-CrnekTpoMeTpa ¢
WOHHO NMOBYLLKOM, CNOCOGHOro ckaHupoBatb macchl oT 35 a0 300 a.e.m. B cekyHay unm yauie. B cnyyae uc-
Nosb30BaHUA AMEKTPOHHOW MOHM3aLUMKN SHEPTUS ANEKTPOHOB AOIDKHA COCTaBnAThk 70 3B. Bo3amMoXHOCTU npu-
6opa A0MKHbI NO3BOMATH NONYYUTL KAYECTBEHHbI Macc-CNekTp Npu aHanu3se obpasua n-6pomdropbeHsona
(BFB) maccoit 50 Hr unu MeHee. Mpubop fomkeH BbiTb OCHALLEH cucTemomn 06paboTKKU AaHHBIX CO CPaBoY-
HoI Bubnuotekoi macc-cnektpos EPA/NIST nnu aHanormyHom.

KonoHka xpomartorpaduyeckasn: 100 %-Hblii METUNCUNOKCAH UK 5 Y%-Hbilh perun, 95 %-Hblit METUNCK-
NOKcaHoBble KanunnsipHble KonoHku anamerpom 0,25—0,53 MM, pasnu4yHoOn ANNHBLI.

MpuMedaHue — [JonyckaeTcs NpUMEHeHWe LPYruX TUMOB CPELCTB USMEPEHUN C METPOSIOrMYECKUMMN N TEXHU-
YeCKMMI XapaKTepUCTUKaMI He HUXe yKa3aHHbIX.

5.2 PeakTuBbl U MaTepuanbl

MeTtunmMerakpunar YuCTOTON He MmeHee 98 %.

lenumin. Menuii B ra3oBbix 6annoHax HauWBbICLLEN CTENEHU YUCTOTbI UCMONbL3YIOT B KAYECTBE ra3a-HOCK-
Tens.

Hugkuin asoT unm XKuakui guokcua yrnepoga. cnonb3ayoTr aAns oXna)aeHuss BTOPUYHO NOBYLLIKK.

HevoHn3osaHHas Boda. HauebICLLAs CTENEHB YNCTOThI AN BbICOKOA(PPEKTUBHOI HMAKOCTHOW Xpoma-
Torpacumn (BSXKX) no MOCT 6709.
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MpuMeYaHune — [onyckaeTca NpUMeHeHWe PeakTUBOB, U3rOTOBMEHHBIX MO 4PYroN HOPMATUBHO-TEXHUYECKO
LOKYMEHTaLMK, C KBanuduKaLmet YACTOTLI He HUXe yKasaHHOM.

5.3 BcnomoraTtenbHbie ycTponcTBa

Cucrema ot60pa npobbl/KOHLEHTPMPOBAHMA (I0NYCKAKTCS UMEIOLLMEC B NPOoAaXe anbTepHATUBbI):

- QNEKTPOHHbIN PErynATOP NOTOKA MACChl, MCNOMb3yeMbl AN NOAAEPXKAaHUA NOCTOAHHOTO NOTOKA (Ans
npoayBOYHOrO rasa, rasa-Hocutens n obpasua rasa) u Ansg obecneyeHns aHanoroBoro BbIXoga Ha MOHUTOP
aHoOMarnuii B NOTOKE;

- BakyyMHbIii Hacoc. OCHOBHOW 3agaqen nabopaTopHOro Hacoca ABMSETCA CNOCOBHOCTL CHUXATL AaB-
NEeHne HUCXOAALLEro NOTOKA PErynsTopa ansa obecneyeHus nepenaga AasneHus, Heo6xoaumoro aAnsa noaaep-
>KaHWSA KOHTPONMPYEMbIX CKOPOCTEN NoTOKa obpasLa BO3ayxa;

- cuctema Tpy6 1 rapHUTYpPbI U3 HEPXKABEIOLLEN CTanu, NOKPbIThIE MONIMCUITOKCAHOM ANS MUHUMMU3ALUN
aKTUBHBIX a4COPOLUMOHHBIX LIEHTPOB;

- UMnNuMHApUYEcKUe PerynaTopbl AaBneHna 3 Hepxkaselowen cranu. CtaHgapTHble, ABYXCTYNeHYaTble
LUUMMHAPUYECKUE PErynsaTopbl ¢ MAHOMETPaMU;

- LUECTUXOAO0BOM rasoxpomaTtorpadMyeckuii KpaH AN HanpaeneHus ABUXEHWUSA NOTOKOB obpasua u
rasa-HocuTens;

- ra3004UCTUTENN, UCMONb3YEMbIE ANIA yaaneHUs OpraHM4eckux 3arpa3HeHnin U Bnaru U3 NoToka rasa;

- ynakoBaHHbIV B NOBYLLKY (Supelco 2-0321) apcopbeHT, coaepxxawmii 200 mr Carbopack B (60/80 mesh)
n 50 mr Carbosieve S-1ll (60/80 mesh), yaepxmpaer METUNIMETAKpUNAT U NPONYCKAET KaKOEe-TO KONUYECTBO
napos BOAbl;

- KPUOTEHHbIN KOHLEHTpaTop. [OTOBLIE YCTPOMCTBA Pa3NNYHbIX MPOU3BOAUTENEN, UMEIOLLMECA B Npoaa-
e, XapakTepuCTUKM KOHLEHTPaTOpPOB BKMOYAIOT ObiCTpoe, «BannucTuyeckoe» HarpeBaHne KoOHUeHTparopa
ANsA BbICBOBOXAEHNA 3aXBA4YEHHOTO METUNIMETakpunara B He0onbLLON 00beM rasa-HocuTensa — 3To obnerya-
€T pasjeneHne BeLeCTB Ha razoxpoMarorpadyuyeckon KONoHKe.

Cpegctsa npo6oorbopa:

- cuctema Beoga npobel. CtanbHas Tpybka, coeguHsaowas npobooTbopHUK C CUCTEMON BBOAA;

- KOHTeliHep ana obpasua. fepMeTnyHbIi CTanbHOW cocya Heobxoaumoro o6bema (Hanpumep, 6 n) nog,
JaBneHnem, cHabXXeHHbIN KnanaHoM U 0cobo NPUroTOBAEHHON BHYTPEHHEN NOBEPXHOCTLIO. Huxe npuseae-
Hbl KOMMEPYECKME NPOU3BOAUTENN aACOPOUPYIOLLIUX KOHTEWHEPOB:

BRC/Rasmussen

17010 NW Skyline Bivd.

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;

- AaTunk Bakyym/aaenexnue. Heo6xoauMo ABa TUna AATYMKOB: OAMH — ANS U3MEPEHMs1 Bakyyma (OT
muHyc 100 go 0 kMa nmm ot 0 40 muHyc 30 mm pT.CcT.) U Aasnexus (ot 0 go 206 kMa wnu ot 0 go 30 ncwu) B
cucteme npobooTbopa; Apyro — AnsA NPOBEPKW BaKyyMa B KOHTEWHEPE NPU O4UCTKE, CNOCOOHBIN M3MepATb
aasnexue B obnactu 0,05 MM PT.CT. € NOrPELLHOCTLIO He Bonee 20 %;
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- ONEKTPOHHbIN PerynaTop noToka MaccChl, CMOCOOHLIM NOAAEPMBATb MOCTOSHHYIO CKOPOCTb NOTOKa
(210 %) B nepuog npob6ooTdopa BNNOTb A0 24 4 NpK yCNOBUAX U3MeHSoLLelca TemnepaTtypsl (20 °C — 40 °C)
1 BNaXXHOCTH;

- ounbTP TBEPAbIX YACTUL, 2-MKM METanNnoKepaMm4eCckuil CTanbHON BHYTPEHHWIA PUNLTP;

- ANEKTPOHHBIN XPOHOMETP ANA aBTOMAaTU4eckoro otbopa npooei;

- cuctemMa Tpyb v rapHUTYpPbl U3 HEPXKABEIOLLIEN CTanu kayecTBa xpomarorpadmyeckoro ypoBHs Ans co-
eanHeHus. Bee nogoGHble MaTtepuarnsl, KOHTaKTUpYyOLWMe ¢ 00pa3uLom, aHanM3npyeMbiM BELLECTBOM M rasoM-
HOCUTENEeM, AOMKHbI ObITh Ka4ecTBa XpoMatorpaduyeckoro ypoBHSA UMM aHanorMyHoro. Huxe npuseaeHs!
KOMMEpPYECKUE NPOU3BOAUTENMN MOAOBHBIX 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;

- HarpeBaTenb C TEPMOPETYNATOPOM ANA NOAAEMKAHNA TEMNEPATYPbI BbILLE OKPY>KAIOLLENH BHYTPU N30-
nmMpoBaHHoW 0605104kM BBOAA NPOObI;

- TEPMOCTAaT, aBTOMaTUYECKN PErYyNUPYET TEMNepaTypy HarpeBarens;

- BEHTUNATOP AN OXNa)aeHUsa CUCTEMbl BBOAA Npo0bI;

- BEHTUNAUMOHHbIN TEPMOCTAT, aBTOMATUYECKM perynupyeT paboTy BEHTUNATOPA;

- MaKCUMYM-MUHUMYM TEPMOMETP, 3aNUCbIBAET HAUMOOMbLUYIO U HAUMEHBLLYIO TEMNEPATYPY B TEYEHHE
nepuoaa npobootbopa;

- OTCEYHOIA KnanaH u3 Hep)kaBeloLLei cTanm, repMeTudHbIN, Ana U3MepuTens Bakyym/aaeneHue;

- BCMOMOraTenbHblIi BAKYYMHbI HACOC, NPOAOMKUTENBHO NPOAYBAET BO3AYX Yepe3 BNYCKHON KONNEKTOP
€0 ckopocTbio 10 n/MuH nnu Gonblue. Obpaszel; U3BNEKAIOT U3 KOMNNEkTopa Npu 6onee HU3KOW CKOPOCTU, U3-
ObITOK BO3/1yxa OTKA4YMBaIOT;

- TaliMep BPEMEHU aHanusa;

- AONOMNHUTENBLHOE HEMOABIDKHOE XXEPIO, KANUANAPHLIA UK PErynupyemblin KnanaH, KOTOPbI MOXET
6bITb UCNONBL30BaH BMECTO 3NIEKTPOHHOIO AaTyMKa NOTOKa ANA pasoBbiX NPOO MM KOPOTKONPOAOIKUTENBHBLIX
no spemenun o6pasyoB. OObIYHO NOAXOAUT TONbLKO ANA CUTYyauuii, koraa 063opHble 06pa3sybl MCNONbL3YIOT ANA
OLEHKM nocneayowen akTuBHOCTU oTbopa npob;

- cucTeMa kanubpoBku U coeiuHeHUi aetanen npubopa;

- cuctema coeiHeHui. CoeiMHUTENbHbIE AETanu A0MKHbI ObiTb BLINOMHEHLI U3 HEPXXABEIOLLEH CTanu,
cTekna unu Keapua BbICOKON YMCTOThI (Hanpumep, BHYTPEHHUN anameTp 1,25 cm x 66 cM) ¢ noptamu Ans
oTt6opa o6pasua u BHYTPEHHUMU NeperopoakamMm B cnyyae konebanuii B notoke ans obecnevenuns Heobxoau-
MOro nepemelwmBanusa. CoeauHuTenbHasi cUCTeMa A0MmKHa HarpesaTbca 4o ~50 °C;

- yBRaXxHuTenb, 500-mn konba-uMnuHeaxep, HaNONHEHHAan AeMOHU30BaHHON Bogo BIXKX knacca;

- ANEKTPOHHLIN PErynaTop Notoka maccol. OauH anemeHT ot 0 40 5 n/MUH U oanH unu Gonee aNemMeHToB
ot 0 go 100 mn/mMuH ANs BO3ayXa B 3aBUCUMOCTHU OT YMCNA UMAMHAPOB, UCNOMNb3YeMbIX B KanubpoBke;

- TenoHOBbIE PUNbLTPhI, 47-MM Teflon® unsTp Ana c6opa TBEpAbIX HaCTUL,.

MpumedaHune — [JonyckaeTcs MPUMEHEHUE aHaNorMYHoro BCMOMOraTeNbHOro 060PYAOBAHNA C TEXHUHECKUMM
XapaKTepUCTUKAMN He HIKE YKasaHHbIX.

6 Tpeb6oBaHusa Ge3onacHocTn

6.1 Ncnonb3syemble B pabote peakTuBbl OTHOCATCA K BewecTsam 1-ro u 2-ro knacca onacHoctu. Mpu pa-
6ote ¢ HUMKU HeoGxoaumo cobnioaaTs TpeboBaHMsA Be30NaCHOCTH, YCTAHOBNEHHLIE ANA PABOT C TOKCUYHBIMMU,
eaKkuMmn U nerkosocnnameHsowmmMmmcs sewlectsamu no NOCT 12.1.005.

4
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6.2 Jkcnnyartaumsa XpomaTo-Macc-CnekTPOMETpa 1 NpoBeaeHue COOTBETCTBYIOLUX U3MEPEHUIi Tpeby-
0T coOnaeHMs npasunn anekTpobesonacHocTn B cootBeTcTBuU ¢ TOCT 12.1.019 1 MHCTPYKUUEN NO BKCNny-
arauum npubopa.

7 TpeboBaHusa k kBanudukauum nepcoHana

7.1 K NpuroToBneHnio rpagympoBoYHbIX pacTBOPOB AOMYCKAKTCA Nuua, umetoLme ksanuukauuo xu-
MUKa, UHXEeHepa- U TeEXHUKa-XuMunukKa U onbIT paﬁOTbI B XMMUYECKON na6opaTopV|M.

7.2 K BbIMONHEHWUIO M3MEPEHMWI AOMYCKAOTCA NMLA, UMEIOLLME KBanMMUKALUIO HE HUXKE MHXXEHEepa-Xu-
MMKa UM XMMUKA, NPOLLEALIME COOTBETCTBYIOLLME KypPCbl OOYHEHNA U CTaXMPOBKY B nabopartopusax, akkpeau-
TOBaHHbIX HA BbINONMHEHNE aHaNM30B C NPUMEHEHUEM ,ElaHHOVI MEeTOAUNKWU.

7.3 Becb nepcoHan A0mKeH NpoiTU NPOBEPKY 3HAHUI MO TexHUKe 6e30NacHOCTM, B TOM YMChe Npu pa-
6oTe B xMMunyeckoi naboparopuu, BKrtodasa obwme npasuna paboTbl C €4KMMU U TOKCUYHBIMW BELLEeCTBaMM,
npasuia noxapHon 6e30nNacHOCTM U NPOMBILLNEHHOW cCaHUTapuu.

8 YcnoBusa BbINOSIHEHUA U3MEPEHUN

Mpu NpuroToBnEHUM PacTBOPOB, NOATOTOBKE MpOO M BbIMOMHEHUU U3MEpPEHU cobnioaaloT cneayio-
LiMe yCroBusa: TemnepaTypa okpyxatowero Bosgyxa (20 + 5) °C; atmocepHoe aasnenue 84,0—106,7 kMa
(630—800 MM pT.CT.); OTHOCUTENbLHAsA BNAXHOCTb BO3Ayxa npu 25 °C Huxe 85 %; Hanps>keHWe B CETU NUTaHUSA
nepeMeHHoro Toka (220 £ 22) B.

Opyrvue ycrnosus namepeHuin LOMKHbI COOTBETCTBOBATL UHCTPYKLIMKM NO 3KcnnyaTauuu npubopa.

9 NMoparoroBKa K BbINOMIHEHUIO U3MEPEHUIA

9.1 MNoagroToBka agcopoMpyOLWEro KOHTeMHepa

Mcnonb3yemblii KOHTENHEP AOMMKeH ObiTb NpeABapUTENbHO NPOBEPEH HA YUCTOTY U FEPMETUYHOCTb.
Mpumep coOpaHHOM CUCTEMbI OYUCTKM NPEACTAaBIEH HA PUCYHKE 1.

JloByLLKY C xragareHTOM UCMonb3yloT B COEAMHEHUN C BaKyyMHbIM HACOCOM, a Takke C UCTOYHMKOM
BMA>XHOIO YUCTOrO BO3Ayxa. 3aTBOPHO-BbINMYCKHOM KNanaH v KnanaH KOHTeWHepa OTKPbITbl ANS BbICBOOOXKe-
HUS OCTaBLLErocs B KOHTeWHepe AaBnexus. lNocne 3anycka BakyyMHOro Hacoca 3aTBOPHO-BbINYCKHOW KrnanaH
3aKpbIBAIOT U BAKYYMHbIW KrnanaH OTKpbiBaloT. KOHTelHep BakyyMupyloT A0 AaeneHust meHee 0,05 mMm pr.ct.
B TeyeHue 1 4. [lanee 3akpbIBAIOT KnanaHbl BaKyyMHOrO U Bakyym/4aBneHUe MOHOMETPOB M OTKPbIBAIOT Bbl-
MYCKHOW KnanaH YMCTOoro BNaXHoro Bo3ayxa. HanonHsaoT KOHTenHep BO3ayxoM A0 AaBneHus 206 kMa. 3atem
3aKpbIBAIOT BbIMYCKHOW BO3AYLUHbIN KMANaH U OTKPLIBAIOT BbIMYCKHOM KnanaH KOHTEMHepa AN BEHTUNALUK 10
atMocdepHoro aasneHus. MNpoueaypy NOBTOPSIOT eLle ABa pa3a. B koHuUe uukna BakyymupoBaHus/Hagaysa
JaBneHune B KOHTenHepe AoBoaAT A0 206 klMa BNa)HbIM YNCTLIM BO3AYXOM. CoAepXXMMO€E KOHTEHepa aHanm-
supyercs cuctemon N’X — MC. B cnyyae ecnu cogepxaHue MmetunmMetakpunara cocrasnsieT 6onee 0,2 ppbv
MO CPaBHEHMUIO C MPSAMbIM aHaNU30M YBMAXXHEHHOTO YUCTOr0 BO3Ayxa, KOHTEMHEP UCMONb30BaTh Hemnb3s. B
KayecTBe AOMONHUTENbHOrO dTana OYMCTKM KOHTEWHep cneayet nporpetb Ao 100 °C B Te4yeHue npouecca
BaKyymMUpOBaHWUA ANg yaaneHus donee Tshkenbix BewlectB. OQHAKo B 3TOM Crydae KOHTEeWHep crneayeTt Bbl-
AepxaTtb 0Kono 12 4 nepea TeM, Kak aHanuM3npoBaTh €ro CoOAepP>KUMOeE.

Bce HemeTannuueckue getanu npoMbiBalOT AUCTUINIMPOBAHHOW BOAOW W BbICYLUMBAKOT B BaKyyMHOWN
neun (aasneHne mexee 0,05 mm pr.cT) Nnpm 50 °C. CTanbHble AeTanu NOMELLaoTCa B COCyA C METAHONOM B
yNbTPa3ByKOBYO BaHHY Ha 15 MUH, onepauuio NoOBTOPAIOT, UCMONb3ysi B KAYeCTBE PacTBOPUTENS rekcaH. Bce
JeTanu ononackusatot AUCTUNNMPOBAHHOW BOAOW U BbICYLUMBAIOT B BaKyyMHOW neyun npu 100 °C.

Mocne npoBepkn aacopOupyOLLMX KOHTEHEPOB HA YMCTOTY UX CHOBA BAKyyMUPYIOT, U B TAKOM COCTOSI-
HUM OHM HaxXoAsTCA 40 MOMEHTA UCNONb30BaHWUSA Npu oT6ope npoobbl.

B cuctreme kanubpoeku gosatop (6e€3 nycToro rasoBoro KOHTEWHepa) CoeauHeH G cuctemon Tpyb, a
6annoH ¢ YNCTbIM BO3AYXOM aKTMBMPOBAH AMNS reHepauuy noToka BRAXHOro Bo3gyxa (2 n/MUH) B CUCTEMY
KanubpoBKu.
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Perynsitop
faBrneHns

3-x xogoBsoi
BeinyckHoi rasoBbln
KnanaH BEHTUNb

Boinyck

"
Yucroro
BO3YXa

D

3aTBOpHBbIA KnanaH
BaKyyMHOro BbinyckHoit KoHTponbHbIA
Hacoca KnanaH KknanaH

Boinyck Bbinyck

3arBopHO-
BbIMYCKHOW
3arBOpHO-
BbIMyCKHOM
KnanaH

Perynsitop
fOaBneHus

knanaH KpuoreHHas
oxnaxparoLLas
Cocyn nosyLUKa
Nioapa (knakuin aproH)
YBraxHuTenb
JloBylika

KpuorenHasn
oxnaxaaroLias
nosylka
BakyyMHblit (knakuin aproH)
3aTBOPHBbIiA Xl\
KnanaH Harink aaeneqna .
3aTBOpHBbI
Jatumk KnanaH
§§ N 4ncToro
BO3Ayxa
KnanaH
3aTBOpPHbIN X 1 konTpons
KnanaH noToka
AaTtyvka
naBneHus
Boinyck 4—94 —
3aTBOpHO- ~~__ Cucrema Tpy6
BbIMYCKHOW
KnanaH
~—— HonornHutenbHas
TepMocTaTupyemas
neyb

PucyHok 1

9.2 MpurotoBneHue rpagyMpoBOYHbIX PACTBOPOB MeTUNIMETaKpunara

BannoHel, cogepxawme npubnuantensHo 10 ppmv MeTunmeTakpunara, 06blMHO UCNONb3YIOT Kak nep-
BWYHbIE CTAHAAPTbI.

Heo6xoanmo npuroToBUTb NATH KANMOPOBOYHLIX PACTBOPOB B YBIAXXHEHHOM YNCTOM BO3[yXe C KOHLIEH-
Tpayumen, KoTopasi N0O3BONUT HAKONUTb METUNMETAKPMNAT Ha YPOBHAX 2, 5, 10, 20 n 50 ppbv.

BHyTpeHHuIi craHgapr — aTo CMeChb OpomxnopmeTaHa, nepaentepoxnopbeHsona
(aentepoxnopberson-ds) n 1,4-gudTopbeHsona KoHueHTpaumen 10 ppmv B YBNaXHEHHOM YMCTOM BO3ayXe.
500 mkn gaHHomn cmecu, BeegeHHon B 500 mn obpasua, no3BonuT 40CTUYbL KOHUEeHTpauuu 10 ppbv. BHyTpeH-

6
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HWI CTaHZapT BBOASAT B NOBYLLKY B TEYEHWUE BCETO BPEMEHM KanubpoBKM, XONOCTOro OMnbiTa U aHanu3a obpas-
ua. O6bem BBOAUMON CMECH BHYTPEHHEro ctaHhapTa JOMmkKeH ObiTb NOCTOAHHbBIM.

MpuroToBneHue cTaHAapPTOB METOAOM AUHAMUYECKOrO pa3baBreHus

CraHaapTbl MOTYT ObITh NPUIOTOBMNEHLI AMHAMUYECKUM pa3baBneHneM KanmGpoBOYHOrO cTaHaapra us
GannoHa ¢ yBnaxxHeHHbIM YUCTbIM BO3YXOM C NOMOLLLIO PETYNSITOPa NOTOKA MACChl U KanMOpOBOYHOMN CUCTE-
Mbl KaHanoB. Pabouuii ctaHgapT MOXeT ObITb 4OCTaBIEH MO CUCTEME KaHASIOB B YUCTbIA, BAKYYMUPOBAHHbIN
KOHTEWHEpP C NOMOLLbIO HAacoca U perynsaTopa notoka maccbl.

B kayecTBe ansTepHaTMBbLI aHaNUTU4Yeckast cuctema MOXeT BbITb oTkanuéposaHa nytem otbopa npoGbl
NPSIMO U3 CUCTEMbI KAHANOB, €CMNU CKOPOCTU NMOTOKOB ONTUMU3UPOBAHLI AN o6ecnedyeHus oTbopa xenaemoro
KonuMyecTBa kanubpoBOYHbLIX CTAHAAPTOB. TEM HE MEHEE UCMOMb30BaHWE KOHTEWHEPA B KAYECTBE pesepBya-
pa 00 BBEAEHUS B CUCTEMY KOHLIEHTPMPOBaAHUA HAaNOMUHAET npoueaypy, 00bIMHO UCnonb3yemyio aAns otéopa
o6pasLo., U NO3TOMy OHa Gonee npeanoyTuTenbHa. CKOPOCTU NOTOKOB pa3baBnsAoLLEro BO3ayxa U nepBuy-
HOro craHgapra U3MepsiloT C NOMOLLBIO NY3blPbKOBOrO U3MEPUTENS UMM OTKanMOpOBAHHOIO 3NEKTPOHHOIO
nsmeputens notoka. KoHueHTpauusa MeTunmerakpunara B CUCTEME KaHanoB pacCYMTbIBAIOT, MCNOMb3ysl CO-
OTHOLLEHMWE Nnpu pa3baBrneHun K NCXOAHYIO KOHLEHTPALMIO METUIIMETakpunara.

(Uexonras koHu, )(CTaHa.CKopocTb NoToKa rasa)
(CkopocTb notoka Bo3gyxa) + (CTaHg. CKOpoCTb NOTOKa rasa)

(KoHu. Kanan) =
Hanpumep, npu ckopoctn notoka 1 Mr/MuH CTaHgapTta KoHUeHTpauuen 10 ppmy, pasbaBneHHOro no-
TOKOM BRa@XHOro Bo3gyxa ckopocTbtio 1000 Mn/MUH, KOHEYHAs KOHUEHTpauma nony4vaercs pasHon 10 ppbv:

(10 ppm)(1 ml/min)(1000 ppb/1 ppm)
(1000 ml/min) + (1 ml/min)

(KoHu. Kanan) = =10 ppb.

9.3 MopgrotoBka Nnpudopa K BbINOSTHEHNIO U3MEPEHUN

Bkniovalotr u HacTpamsaloT xpomaTorpad B COOTBETCTBUU C MHCTPYKUMEN NO SKCniyaTtauum u onuca-
HWEeM, npunaraemeiMu K Npudopy. YctaHasnueaiotr pabouue napameTpbl, HEOOX0AUMbIE ANA NPOBEAEHUSA U3-
mMepeHuid. Paboune napametpbl npuBOPOB AOMKHBI ObIThb NOCTOAHHLIMU NPU U3MEPEHUN BO BCEM AMana3oHe
KOHLIeHTpaLumi,

KpuoreHHas nosyLuka:

- 3ajaBaemas Temneparypa: muHyc 150 °C;

- o6bem obpasua; o 100 mn;

- NPOAYBOYHbIA NOTOK ra3a-HOCUTENS: OTCYTCTBYET.

Aacop6upyloulas nosyuika:

- 3agaBaemas Temneparypa: 27 °C;

- 06bem obpasya: go 1000 mn;

- NPOAYBOYHBIN NOTOK ra3a-HoOCUTENS: Ha BbIGOP.

Ycnosus gecopbuuu:

Kpuorennas nosyuika:

- Temnepartypa aecopbuuu: 120 °C;

- CKOPOCTb NOTOKa Aecopdbuumn: ~3 Mn/mMuH He;

- Bpems aecopbuumn: meHee 60 C.

Ancopbupyiowas nosyuika:

- Temneparypa gecopbuuu: nepeMmeHHasi;

- CKOpPOCTb NoToKa aecopbuum: ~3 mn/muH He;

- Bpems gecopbuumn: meHee 60 c.

BbiGop ycnosuit ans aacopbupyloLei NoBYLLKU 3aBUCUT OT 0COBEHHOCTEN BblGpaHHbLIX TBEPAbIX aj-
copOeHTOB, ykaszaHHbIX B cneuudukaLum oT NpoM3BoaUTENS.

YcnoBus BOCCTAHOBEHUS NOBYLLKK:

Kpuorennas nosyuika:

- Ha4yanbHbIW NPOrpes;

- NepemMeHHbINn (24 1): 120 °C (24 v);

- nocrne kaxgaoro 3anycka: 120 °C (5 MuH).

Aacopbupylowas noeyuka:

- HayarnbHbIA NPOrpes;

- NOCne Kaxaoro 3anycka: nepeMeHHas (5 MuH).
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Cucrema N'Xx — MC

Pasgenenune nukoe GeH3ona u TeTpaxnopuga yrnepoaa Ao 6a3oeoit nuHum Ha 100 %-HON METMNNONU-
CMITOKCAHOBOW KONOHKE CBUAETENbCTBYET O NPUMEMIEMbIX XPOMATOrpapuyecknx xapakrepuctukax npubopa.

[aHHble ycnoBua peKOMEHAYIOTCA ANns CUIIOKCAHOBOM KanWMMAPHON KOMOHKM, TOMNLWMUHA HEMOABUXKHON
hasbl koTopor 1 MKM, AnMHA 50 M, BHYTPEHHUIA agnameTp 0,3 Mm.

[as-HocuTenb: renun.

CkopocTb noToka: 1—3 Mn/MUH COrnacHo pekoMeHaauusamM Npou3BoaAUTENS.

[Nporpamma Temneparypsbi:

- HavyanbHaga Temneparypa: muHyc 50 °C;

- HayanbHas 3aAepXxKka: 2 MUH;

- CKOpocCTb Harpesa: 8 °C/MuH;

- KOHeYHaa Temneparypa: 200 °C;

- KOHEYHAsA 3aAepXKKa: A0 NOJHOrO AMIOUPOBAHUA ONpesensieMblX KOMNOHEHTOB;

- 9Heprus anekTpoHoB: 70 3B;

- imanasoH ckaHupyembix macc: 35—300 [a;

- BpEMs1 CKAHUPOBAHUA: HA KaXAbIA MUK AOMKHO MPUXOAUTLCA MO KpanHen mepe 10 ckaHupoBaHuiA, He
npesbiLas npeaen 1 ¢ Ha ckaHUpoBaHKe.

9.4 MpagyupoBka

panyvposky npuGopa oCyLLECTBAIOT HENOCPEACTBEHHO Nepe U3MEPEHUSIMU KOHLIEHTpaLuK B npobax
B Hayane kaxaoro paboyero gHs.

Mpon3BoaAT aHanus NATU FPaayMpPOBOYHBIX PACTBOPOB B CIy4aHOM NOPSAAKE UMW B MOpsiike BO3pac-
TaHWs KOHLIEHTPaLuK, ONPEAenstoT NNOLLAAN MUKOB HA XpomarorpamMmax (Ag;: Acy — Acs) U BpemeHa yaep-
XUBAHUSI METUNMETaKpunara fg;.

[ns kaXgoro u3MepeHns paccyuTbIBaIOT chakTop oTknuka RF; no chopmyne

RF; = §,,Ci/SisC, )

Is—M’

rae S,,— Nrowaas nuka MEeTMIMETakpunara, NOCTPOEHHOro No MoHy ¢ m/z 100 yen. en.;
C,s — KOHUEHTpauus BHYTPEHHEro cTaHaapTa;
S — nnowaae NUKa BHYTPEHHETO CTaHaapTa;
C,, — KOHUEHTpauus MeTunMeTakpunara.
B AanbHedumx pacyeTax UCMonNb3yoT cpeaHeapudmeTnieckoe sHavenne RF,
HOMY AMana3oHy U3MepPsAEeMbIX KOHLIEHTpaLUun:

p.’ oTHOcALWeeca K non-

o

RF
)
n

1"

RF,, ="

cp.

@

Takke paccuuTbIBAIOT CpeaHeapudPMeTu4ecKkoe 3HaYeHUe BPEMEHN YAEPKUBAHUA.
3arem paccuuTbIBaIOT cpeaHekBaapaTudeckoe (cranaaprTHoe) otknoHenne (CKO) u cooTBETCTBYHOLLIEE
oTHocutensHoe CKO dpakTopa oTknuka:

CKO = 3)

CKO
cp.
3HaueHust oTHocuTenbHOro CKO He AomkHbI NpeBbiwaTth 15 %.
Mepunoaunyecku (4epes kaxabie 10 aHann3oB) HE0OGX0AUMMO NPOBEPATL TOYHOCTL HAYaNbLHOM KanMGpoB-
KU BO u3bexxaHme oLumGoK.

[na aroro npou3BoAAT aHanNU3 TPETbEro u3 NATU KanuBPOBOYHBLIX PacTBOpOB. Bblumcnsior Ans Hero
3HauyeHue chakTopa oTknuka RF,, aHanoruyHo 9.4.

OTHocutenbHoe CKO = -100 %.

8
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Ecnu pasHocTb D no copmyne
RFyp — RRy
RFCp_

D= 100 % 4)

He npesblwaet 15 %, aHanu3 o6pa3yoB MOXKET GbITb NPOAOIDKEH, B NPOTMBHOM cryyae TpebyeTcsa 3aHOBO
npoBeCTn KanubpoBKy MeToAA.

10 Mpoboordop

Mpu noarotoBke ansi npo6ooT6opa KOHTENHEP NpedBapuTEnbHO BakyyMmupytotT 4o 0,05 mm pr.ct. Mpu
OTKPbITUW KOHTEMHEpa B aTMocdepe, coaepXallen MeTunMeTakpunar, pasHoCTb AaBreHUidi NpMBOAUT K Ha-
NONHEHUIO KOHTelHepa o6pa3uom Bo3gyxa. 3Ta MeToauka noaxoauT Ans otéopa pasosbix NPob (NMpoaoku-
TenbHOCTb OT 10 a0 30 ¢) unu 06pasLoB CO CPeAHEB3BELLIEHHON MO BPeMEHU (MPOAOIMKUTENBHOCTE 1—24 Y)
npyu NCNONb30BaHNMKN NMOTOKOOrPAHUYMBAIOLLETO KnanaHa (HarnpuMep, PerynsTop notoka Macchl, KpUTUHECKOe
oTBEpCTUE).

B cnyyae ncnonb30BaHWA KPUTUYECKOrO OTBEPCTUS C NMOTOKOOrPaHMYMBAIOLLMM KnanaHom Oyaer Ha-
6niogatbCs NageHne CKOPOCTU MOTOKA MO MEePE NPUBNMKeHUs K aTMOCEPHOMY AaBneHuio. OaHaKo npu uc-
nosib30BaHUK PerynaTopa notoka Maccel cuctema npo6ooTbopa npu HU3KOM AaBNEHUU MOXET NOAAEPXMBATL
MOCTOSAHHYIO CKOPOCTb NMOTOKA OT MOSIHOro BakyyMa 4o 7 klMa (1,0 ncu) unm Huxe.

11 BbInonHeHne namepeHUn

Obpasey B aacopbupyloLemM KOHTEMHEPE AOMMKEH HAXOAUTLCA B PABHOBECUM C TEMNEPATYPOM BO3ayxa
B naboparopuu. MNepen aHanu3oMm Cneayer NPOBEPUTbL M OTPErynMpOBaTb PEFYNSATOPbI NOTOKA MAacchl ANs
obecneyeHmss HeoOXoQMMOW CKOPOCTM MOTOKa B cucteme. HeoGxoaumo COeauHUTb KOHTEWHEep CO BXOAO0M
X — MC cucrtembl, Kak noKkasaHo Ha PUCYHKe 2.

>Kenaemblii NOTOK 006pa3ua ycTaHaBNMMBAIOT Yepes3 LLeCTUXO0A0BbLIN XpomaTorpauyeckuin KpaH U npea-
BapUTESbHbIN KOHUEHTpaTop. ABCONIOTHLIN 06beM NPobbl, NPoNycKkaeMblit Yepes NOBYLUKY, A0SHKeH ObiTb No-
CTOSIHHBIM OT aHanu3a K aHamnuay.

Harpetb/oxnagute MX cUCTEMY M KPUOTEHHYIO NOBYLLKY [0 YCTaHOBMEHHbIX Temnepatyp. Kak Tonbko
NOBYLLKA AOCTUIaeT CBOEI HUXHEN rpaHuLIbl TEMNEPATYPbI, LUECTUXOA0BLIN XpomaTorpadmyeckuin KpaH spa-
LLaeTCs B MOSIOXKEHUE MOBYLUKM AN Hayana HakonneHusi obpasua. Bpems HakonneHus obpasua onTUMu3mn-
pyetcsi nabopaHToM.

BBOAAT BHYTPEHHUW CTaHZapT (Hanpumep, C NOMOLLbIO Fa30HENPOHULAEMOro LWNpUUa WA Apyroro
ansTepHaTMBHOMO MeToAa) B TEYEHUE nepuoga HakonsneHusi obpasua. [Jo6aBnsioT 40CTATOUHbIN SKBUBANEHT
BHYTPEHHEro craHaapTa 40 KoHueHTpauumn 10 ppbv B o6pasue. Hanpumep, 0,5 Mn cMecu BHYTPEHHUX CTaH-
[apToB, Kaxablii KOHUEHTpauwmei 10 ppmy, nobaBneHHol k o6pa3uy 06beMom 500 MmN, NPMBEAET K KOHEYHOM
KOHUeHTpauuu 10 ppbv kaxxaoro kKOMNOHeHTa CMecH CTaHAapTOB.

Mocne npeaBapuTENBHOTO KOHLEHTPUPOBaHUMSI o6pasua u CTaHAApTOB B JIOBYLUKE KpaH NepekniovaioT
B MONMOXEHWEe BBOAA, M NOBYLLKA HarpeBaeTcs U npoayBaeTcsi renvem. MoiMaHHOe onpeaensemMoe Belue-
CTBO gecopOupyeTcsi Ha (pOKYCMpYIOLLYIO NMOBYLLKY U Aariee HanpaBfsAeTCA B KANUINAPHYIO KOMOHKY, rae B
JanbHenwWwemM NPoMCXoasaT XpomarorpadmpoBaHne U JancHenwas naeHTMguKaumMa B Macc-CrnekTpoMeTpe.
KnanaH agcopbupyroLero KoHTeNHepa 3akpbiBatoT, KOHTEHED OTCOEAMHAIOT U 3aKPbLIBAIOT.

Beiuucnaior conepxanue Cg, ppbv, meTunmerakpunara B aHanusupyemon npobe sosayxa:

_A DG
S_(RFca'Ais)‘ (5)

rae C,, — KOHLUEHTpaLusa BHYTPEHHero ctaHaapTa, ppbv,
Ag — nnowaas nuka MeTUNMeTakpunara, nocTpoeHHoro no UoHy ¢ m/z 100 ycn. ea.;
D — dhakTop pasbaBneHus;
RF,, — cpenHee 3HaueHue pakTopa oTKnmka;
A — Nnouiazb NUKa BHYTPEHHEro cTaHaapTa.
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B criyyae ecnu KOHUEHTpauusi MeTunmeTakpunara npesbillaeT n3HadanbHbli KanMbpoBOYHbIN MHTEP-
Ban KOHUEHTpauuii, anukeoTy obpasua cneayet pasbaBuTb U NpoaHanU3npoBaTb BHOBb.

YkaszaHusa no pasbaeneHuio;

- NCMOMb3YIOT UCXOAHBIV aHanus Ans onpeaenexHns npubnmantennHoro cakTopa pasbasneHus, Heobxo-
AWMOTO A1 NONyYeHA HauBonbLLEro NMKa B NPeAenax AnanasoHa kanmbpoBOYHbIX KOHLEHTPaLWii;

- BbIOpaHHbIi hakTop pasbaBneHus OMMKEH COXPaHATL OTKNMK HaubonbLUero nuka MeTUIMeTakpunara
B BEPXHEW NONOBUHE HA4anNLHOIO AuanasoHa kanubposku npubopa.

12 OdopmneHue pe3ynsLTraTtoB USMepeHun

Pesynbrar nusmepeHusa CoaepaHusi METUNIMEeTaKpunara NnpeacTasnsioT B CrieayloueM Bnae:
(Cs % 0,15 - Cy ppbv. ©)
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13 KoHTpornb norpewHocTu

13.1 MpoBepka YyBCTBUTESNbLHOCTN CUCTEMbI TX—MC

Mpu nogosputenbHbIX pesynbratax U3MepeHuit U pe3koM YMEHbLLEHUU PErUCTPUPYEMbIX CUrHanoB
NpOBEPSAIOT YyBCTBUTENLHOCTL NpMbopa nNo rpagyMpoBOYHOMY PACTBOPY C HAMMEHbLLEN MACCOBON KOHLEH-
Tpauuen B yCroBuaX U3MEPEHUN, yKa3aHHbIX B 9.3. OTHOLLEHMe curHan/lwym ans onpeaensemoro coeguHe-
HUS JOIDKHO ObITb HE MeHee 10:1. UyBCTBUTENBHOCTL NPUBOPA BOCCTAHABNUBAIOT B COOTBETCTBUU C PEKOMEH-
Aaumsamu, M3NOXKEHHbIMU B PYKOBOACTBE NO €r0 3KCniyarauuu.

13.2 MoarBepXxaeHue KanUMopoBKU

Mpo600TOOPHUK COEAMHEH C CUCTEMON KaHAnoB, a 6annoH C CyxuM BO3AYXOM aKTUBUPOBAH AN reHe-
paumMm NOTOKAa BNAXHOrOo rasa (2 n/MmuH) B CUCTEMY KanuOpPOBOUYHbIX KAHANOB. MNOTOK Cyxoro Bo3ayxa npoxoaut
yepes cucTeMy KanmbpoBOYHLIX KaHamnoB, yepes cuctemy npobooTbopa B cuCTeMy ynpaeneHus/npeasapu-
TENbHOTO KOHLIEHTPUPOBAHUSI METUIIMETAKpPUNaTa aHanuTU4EeCKon cuctemsbl. MNocne Toro kak o6bem obpas-
uya (Hanpumep, 500 mn) npeaBapuUTENbHO CKOHLEHTPUPOBAH B NOBYLUKE, NOBYLUKY HarpeBaroT U MeTUnMe-
TaKpunar TepMu4ecku AecopOmpyloT B XONOAHYIO NOBYLUKY. OTy NOBYLLKY HarpesaloT U MeTURMETakpunar
TepMuyeckn AecopbupyloT Ha roNoBKYy KanumnsapHON KOMOHKM. [lanee noBbILWAKOT TeMnepaTypy KONMOHKU U
OCYLUECTBNAIOT pasaeneHue u AeTekTuposaHue metTunMmerakpunara metogom NX — MC. B pesynbrare aHa-
nnu3a KOHUEHTpauma METUNMETAKpuUnara He AomkHa npesblwatb 0,2 ppbv. B cnyyae yaayHoro tectupoBaHus
Ha 4ncToTy obpaseL TeCTUpPyIOT CO CTaHAAPTaMU BAIAXHOTO ra3a, coaep allero MeTUrnMeTakpunar B KOHLEH-
Tpauusix, oxuaaemblx B 06pasue (Hanpumep, ot 0,5 o 2 ppbv), kak ykasaHo Huxe.

[nsa reHepaunu ysnaxHeHHbIX KanubpoBOYHbIX CTaHAAPTOB KanMBpOBOYHLIN ra3oBbii 6annoH, cogep-
KaLLUMI HOMUHanNbHYIO KOHLEHTpaLmIo MeTunmMeTakpunara 10 ppmv B a3ote, NPUKPENNSIOT K KanubpoBOYHOW
cucteme. a3oBbii 6annoOH OTKPLIBAETCA M ra30Bas CMECb HaNpaBMseTcs Yepes perynsarop notoka Macchl,
CKOpOCTb MoToKa kotoporo oT 0 A0 10 MN/MUH, ANSA CO3AaHMA KOHLEHTPaLun KanmbpoBo4oro craHaapTa Ha
ypoBHe 1 ppb. Nocne ycraHOBNeHus paBHOBECUA cUCTeMy NpobooTOopa NOAKMNIOYAIOT K CUCTEMEe KaHanoB.
Cnegaytowmii aTan — ot6op AMHaMUYeCKom NPoObl KANMOPOBOYHOTO rasa. OHOBPEMEHHO C NPOBEEHUEM OT-
Gopa npobbl NPOBOAAT MOHUTOPUHT B PEXUME peanbHOro BPEMEHN NOToKa KanuBpOoBOYHOTO ra3a C NOMOLLLIO
cnctembl X — MC, uToGbl 06ecnevmnTb UCXOAHYIO KOHLEHTPaLUIO METUNIMeTakpunara. B koHue npouecca oT-
6opa npobbl NPoldy M3 KOHTEMHEPA aHANU3UPYIOT U CPABHUBAIOT C UMEIOLLIMMUCS 1aHHBLIMU, YTOObI BbIABUT,
CHU3MMachb UM NoBbICUNACh KOHLEHTPaUMA MeTUNMETakpunata B npouecce npob6oorbopa. Oxumaaemoe Ko-
ne6aHue koHUeHTpauum coctaensieT ot 90 % a0 110 %.
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