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MNMpegncnosue

Llenn, OCHOBHble MPUHUMMBLI U OCHOBHOW MOPSAOK MNpOBeAeHWs paboT Mo MeXrocyfapCTBEHHOW
CTaHgapTm3aumn yctaHosneHbl TOCT 1.0-92 «MexrocygapcTBeHHas cuctema craHaaptTusaunn. OCHOBHble
nonoxenus» u FOCT 1.2 - 2009 «MexrocygapcTBeHHas cuctemMa craHaaptusauun. CraHpapTbl
MeXrocyAapCTBeHHble, MpaBuia U pekoMeHAauuu Mo MexXrocyfapCTBeHHOlU cTaHAapTusaumn. MpaBuna
pa3paboTKu, MPUHATUSA, MPUMEHEHUS, OGHOB/IEHNSI Y OTMEHbI»

CBefieHUs o cTaHaapTe

1 PA3PABOTAH degepasibHbIM OIOMKETHLIM YyUpexaeHnem 34paBooxpaHeHus «Pocculicknii
perucTp MnoTeHUMa/IbHO OMacHbIX XUMUYECKUX W GUOSIOrMYECcKUX BellecTB» ®defepasibHOM Cnyx6bl Mo
Haf30py B cthepe 3awmTbl NpaB noTpebuteneli n 6narononyunsa yenoseka (PBY3 «Poccuiickuii pernctp
NnoTeHUMa/IbHO ONAaCHbIX XMMUYECKUX 1 BMOIOrMYeCcKMX BeLecTB» PocnoTpe6Hansopa);

defepasibHbIM  FOCYAApPCTBEHHbIM  YHUTapHbIM  MNpeanpusaTnem  «Bcepoccuiickunidi  Hay4dHO-
nccnefoBaTeNbCKUA  LEeHTP cTaHdapTmM3aumn, uHdopmauun un cepTudunkauumn Cbipbs, mMaTepuasos wu
BewecTB» (Pryrn «BHULCMB»),

2 BHECEH ®degepa/ibHbIM areHTCTBOM MO TEXHUYECKOMY PErysimpoBaHuio 1 MeTpoornm

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHgapTusauum, MeTposiorMm n cepTudmkaumnm
(npoTokon oT 14 Hos6ps 2013 r.. N9 44-2013 npunoxeHune No 24)

3a npuHATME NPOrosIocoBasIn:

KpaTkoe Kog ctpaHbl no MK CokpallleHHOe HauMeHoBaHue

HaumeHoBaHue (MCO 3166)004- HaunoHanbHOro opraHa no

cTpaHbl no MK 97 cTaHgapTusauum

(MCO 3166)004-97

ApmeHns AM MUH3KOHOMUKN Pecny6nvkn ApMeHus

Kuprunsua KG KbiprelsctaHgapTt

Poccus RU PocctaHpgapTt

TagXukncraH TJ TagxukctaHgapt

YkpauHa UA MMWH3KOHOMPAa3BUTUA YKpauHbl

4 Mpukazom defepasibHOro areHTCTBa Mo TeXHUYECKOMY perysimpoBaHuUio U METPOsIOrUn OT |

HOAGPA 2013 1. No 823-CT MexrocypapcTBeHHbI cTaHgapT TOCT 32525-2013 BBegeH B AeiicTBue B
KayecTBe HauMOHa/IbHOro cTaHaapTa Poccuiickon depepaumn c laBrycta 2014 r.

5 BBE/JEH BIEPBbIE

MNHdopmauusa 06 nsmeHeHMsX K HaCTosALWeMy cTaHgap Ty ny6ankyeTCcsa B eXerogHo n3gaBaemMom
MHpopMaLMOHHOM yKasaTene «HauuoHa/lbHble CTaHA4apThl». a TeKCT W3MEeHeHWli M NnonpaBoK - B
eXEeMeCcsiYHO n3JaBaeMoOM MWHAOPMALMOHHOM YkKasaTerne «HauuoHanbHble cTaHgapTbi». B cnydyas
nepecmoTpa (3aMeHbl) WAM OTMeHbl HacTOAWeEro cTaHAapTa COoOTBeTCTBYlOLEee yBeAOM/IEHNE
6ypeT ony6nvKoBaHO B E€XEMEeCAYHO W3haBaeMoM WHOPMAaLMOHHOM YyKasaTene «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYHLWasa nHdopmayms, ysegomaeHe 1 TeKCTbl pasmeLlalo TCA Takxe B
WHPOPMaLMNOHHON cucTeme o6Wero nonb3oBaHWA - Ha oduumanbHoM caiiTe degepanbHOro
areHTCTBa N0 TEXHWYECKOMY PeryiMpoBaHuio N MeTponorum B ceTu NHTepHeT

©CTaHgapTuHdopm. 2014

B Poccuiickoii ®epepaumm HacToawmii CTaHAapT He MOXeT 6biTb MOJIHOCTBIO WM HYacTUYHO
BOCMPOU3BEAEH, TUPaXMPOBaH M PacnpoCTpaHeH B KadecTBe OMUUMaSIbHONO usfgaHus 6e3 paspelleHus
defepanibHOro areHTCTBa Mo TEXHUYECKOMY PEry/IMPOBaHMIO U METPOIOTUN
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M E X T OCY.aAAPTCTUBEHHUB 1 CTAHAOAPT

AVNXNOPBEH30/
OnpepenexHne cogepxaHusi B BO3AYLWHOM cpeae

Dichlorobenzene. Determination in air

[aTta BBegeHus - 2014 - 08 - 01

1 O6nacTb NpUMeEHeHUs

HacToswwnii cTtaHgapT ycTaHaBnvBaeT Mpoueaypy A8 oTt6opa npo6 Bo3gyxa U M3MepeHus
MaccoBOW KOHLeHTpauum agmxnopbeHsona (n060ro n3omMepa) MeTonoM rasoBol xpomarorpadum - macc-
cnektpomeTpun (FX - MC). MeToa NpMMEHSIOT ANns KoHueHTpaumii 2 -50 ppbv (part per billion by volume =
ofHa MunapgHas no 06beMy), 1 OH, Kak NpaBuso, TpebyeT HacCbILWEHNA MyTEM KOHLEHTPUPOBAaHUSA NPO6bI
o6bemom 1 n. lMpepen o6HapyxeHust coctaBnsieT 0.5 ppbv. Mcnonb3oBaHMe oONMCaHHOIO MeToaa
npuemnemo Ans 6G0MbLIMHCTBA YC/0BUI Npo6ooTbopa OKpyxalllero Bo3dyxa B afcop6upyrowmni
KOHTeWHep. MNpu npoBefeHUN OT6Opa NPo6 AOoMycKaeTcsa MCMNoNb30oBaHWe TBepAbIX aAcopbeHTOB BMeCTO
KOHTeliHepoB unn oT6op NPo6 NPoBOAAT NyTeM NPSIMOro aBTOMaTM3MPOBaHHOIO BBOAA B XpomMaTorpad.

2 HopmMaTuBHbIE CCbIIKU

B HacToswem cTaHAgapTe UCMOMNb30BaHbl CCbIJIKU Ha CrieAyioLLe MeXrocyAapCTBeHHble CTaHAaPTbI:

FOCT P 53228-2008 Becbl HeaBTOMaTuyeckoro peictema. Yactb 1. MeTponoruyeckune u
TexHu4yeckume TpebosaHus. VicnbiTaHns

FOCT 12.1.005-88 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. Obuwme caHUTapHO-TUTMeHNYeckne
TpeboBaHMA K BO3a4yXy paboyeil 30HbI

FOCT 12.1.019-2009 Cuctema ctaHAapToB 6e3onacHOCTU Tpypda. dnekTpobesonacHocTb. O6wue
TpeboBaHUA N HOMEeHKaTypa BUAOB 3alnTbl

FOCT 215-73 TepMOMeTpbl PTYTHbIe CTEK/IAHHbIE labopaTopHble. TeXHUYEeCKne yCcrioBus

FOCT 1770-74 TMocypa MepHas labopaTopHass cTeknsiHHas. LWavHAapbl, MEH3YpKW, KOnbbl,
npo6upkn. ObLMe TeEXHNYEeCKNe yCcroBus

FOCT 6709-72 Boga anctuninpoBaHHasa. TexHn4yeckme ycrosus

FOCT 7328-2001 Mvpu. O6LLMe TEXHMYECKNE yCNoBns

FOCT 9293-74 (MCO 2435-73) A30T ra3oo6pasHblii 1 Xuakuii. TexHM4Yeckmne ycnosus

MpumeyvaHune - [pu NOAb30BAHMM HaCTOAWMM CTaH4apTOM Lefiecoo6pasHO NpoBepuTb
[eficTBME CCbIIOYHbLIX CTaHAApTOB Ha TeppuTopuuM rocygapcTBa MO COOTBETCTBYIOWEMY YyKasaTesnto
CTaHfapToOB, COCTaB/IEHHOMY MO COCTOSIHAIO Ha 1 AHBaps TeKywero roga, M MO COOTBETCTBYHOLMM
MHOPMaLMOHHBIM yKa3aTensam, onyb/nkoBaHHbIM B TeKyliem rogy. Ec/in cCbiNoYHbIA cTaHAapT 3amMeHeH
(U3MeHeH), TO NpY NOJSIb30BaHUM HaCTOAWMM CTaHAAPTOM clefyeT PYKOBOACTBOBATHCA 3aMeEHSOLWNM
(M3MEeHEeHHbIM) CTaHAapTOM. EC/n CCbINOYHbLIN CTaH4apT OTMeHeH 6€e3 3aMeHbl, TO MOJI0XEeHNe, B KOTOPOM
[aHa ccblfika Ha Hero, NpYMeHsIeTCA B YaCcTW, He 3aTparnBaroLlein 3Ty CCbUIKy.

3 XapaKTepuUcTUKN NOrpeLlHOCTV U3MepPEHNI

OTHOCUTe/IbHaa pacluMpeHHas HeornpeaeneHHOCTb n3MepeHnii (Npu KoadduuneHTe oxeata K = 2)
N,=15%

MpumeuaHune - YkaszaHHaa HeonpefesneHHOCTb COOTBETCTBYET rpaHuuaM OTHOCUTESIbHOM
CyMMapHOW norpewHoctn + 15 % npu goBepuTenbHOM BeposTHoctn P = 0,95.

M3paHne odpunynansHoe
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4 OnucaHue meToda

4.1 Ons onpefeneHvus copepxaHua Auxsop6eH3ona UCMNoNb3yrT aacopbupylowuni  KoHTeliHep-
Npo600TGOPHUNK. U3 KOTOPOro 3apaHee OoTKayaH BO3ayX. [1py aHanm3e U3BECTHbIN 06bEM o6pasua oT6éuparT
13 KOHTelHepa 4Yepe3 TBepAblii MyNbTUCOPOEHTHbIN KOHLeHTpaTop. CoAdepxaHve BoAbl B o6pasue MoxeT
ObITb B fasibHelilleM CHWXEHO MpOAyBKOM KOHLEeHTparopa resivem, nNpuv 3TOM LeJieBble COeAUHEHUS
yaepxnBaroTcs. ocne  KOHUEHTPUMPOBaHWS U CYWKW  OnpegefnisiemMoe  BelecTBO  Bblaensietcs
Tepmogecopbuueii, yBnekaeTca MNOTOKOM rasa-HOCUTeNs, a 3ateM cobupaetcsa B Heb6oNblIOM ob6beme C
NOMOLLbI0 OXNaxaaemMol (KpMOreHHOM) NIOBYLLKM UM MynbTUCOP6EHTHOM noByLwkn. ObpaseL, 3aTemM CHOBa
BblAENAT TepMogecopbuvein ©n BBOAAT B XpomaTtorpaduyeckyro KOJIOHKY A1 pasfjenieHns u
[eTeKTMPOBaHMA C MOMOLLbIO Macc-crnekTpomeTpa.

4.2 VI3mepeHVe MacCOBOW KOHLEHTpauun NpoBoAAT METOA0M BHYTPEHHErO cTaHAapTa: onpegensior
naowaamn nMKoB  Auxsop6eH3ona U BHYTPEHHero  cTaHgapta Ha  Macc-XxpomaTorpammax,
3aperncTpupoBaHHbIX /11 XapakKTEPUCTUYECKMX WOHOB 3TUX CcoeAuHeHuli. PacuyeT  KonumyecTBa
OVXN0p6eH301a OCYLECTBASAIOT WUCXOAA W3 M/oWafein 3TUX MUKOB, MacCbl BHYTPEHHEro craHgaprta u
hakTopa OTK/AMKa AuxsopbeH30s1a MO OTHOLWEHUIO K BHYTPeHHeMy cTaHfgapTy. PacueT nposBogaT u3
NPeAnoIOXEHNSI O KO/IMYECTBEHHOM MW3B/IEYEHUWN U MOCTOSIHHOW CTeNneHn u3BreveHus amxsop6eH3ona us
BO3[yXa Ha afCoOpbeHT B KOHTeliHepe, 4TO OblI0 NOATBEPXAEHO NpeABapuTe/ibHbIMU UCCNeA0BaHUAMN.

4.3 Ons rpagyvpoBKU nNpuéopa M pacyeTa KaiMO6pOBOYHOM 3aBUCMMOCTM TOTOBAT CEpUD U3 NSATU
rpafynpoBOYHbIX CMeceil AuxiopbeH30M1a B yB/TAXKHEHHOM YMCTOM BO3AyXe KOHLEeHTpauuei, no3BostoLLein
onpeaennTb ero Ha ypoBHsax 2. 5. 10. 20 n 50 ppbv. B aHanusnpyemyto npoby Bo3ayxa f06aBNAOT CMecb
BHYTpPEHHEro ctaHgapTa - 6pomx/iopmeTaHa (xapakrepuctuyeckuii noH 130 [la), nepgeiitepoxsiopbeHsona
(peliTepoxnop6eH3on-ds) (xapakrepuctuyecknii noH 117 fa) v 1,4-gucptopbeH301a (XapakTepUCTUHECKUIA
MoH 114 [a) koHueHTpauuveii 10 ppmv (part per million by volume = ogHa MunNMOHHasA no obbvemy). B
pacyeTax pgasiee WCMOMb3yKT CTaHAapT, Bpems yAepXuBaHUS KOTOPOro HaxoAuTCs G/mKe BCEro Ko
BpeMEHWN yAepXMBaHWSA Auxnop6eH3ona. BblumcnswT  akTop  OTKAMKA UMCXoAst M3 KOJINYECTB
Ouxnop6eH3ona 1 BHYTPEHHEro ctaHgapTa M njaowajeri COOTBETCTBYHOLWMX XpomaTorpamyeckmx nmkoB..
Bpems yaepxuBaHusa ctaHAapTa AO/HKHO YKaAblBaTbCca B MHTepBan + 0,33 MUH OT cpefHero 3HayeHus.

5 CpeactBa M3MepeHuin, peakTuBbl U MaTepuasbl

5.1 CpeactBa nusmepeHunii

Fasoxpomartorpaduyeckas cuctema ¢ MC-AeTeKTOpoM, OCHaljeHHas hyHKUWei TemnepaTtypHOro
NporpaMMmpoBaHNs ¢ BO3MOXHOCTbIO OXaxaeHus Ao MuHyc 50 C. Cuctema fos/hkHa BK/IoYaTb UK ObiTb
coMpshkeHa C KOHLEHTpatopoM U uMeTb BCe HeobxoAuMmble ycTpoicTtBa. Bce nuHuMM ra3oBoii
xpomartorpadgum (I'X) ¢ ra3oM-HOCUTesIeM AO/DKHbI ObITb BbINO/IHEHbI U3 HEPXaBeloLWwen cTanim uam MmegHbIX
Tpy6. VicknoyaeTcs MCMNosib30oBaHWe HenosmMTeTpaTopaTUNEHOBbLIX EPMETUKOB AN COefUHEHUA wimn
[ATUMKOB KOHTPO/IA MOTOKa C geTanaMu U3 6ytagnmeH-HUTPUIbLHOro Kaydyka (NBR).

BO3MOXHO MCNONb30BaHNe JMHEHOro  KBaApynosibHOro Macc-crnekTpoMmeTpa WM  macc-
cnekTpomMeTpa C MOHHOI /IOBYLLUKOW, CMNOCOBHOro ckaHmpoBaTb Maccbl oT 35 no 300 a.e.M. B cekyHAy wau
valle. B cnyyae ncnonb3oBaHWs 3NEKTPOHHOW MOHM3aLMU IHEPIUA 3/1EKTPOHOB A0J/1XHa cocTaBnAaTb 70 3B.
B03MOXHOCTU Npubopa A0MKHbI NO3BOMATL NOYYNTb Ka4eCTBEHHbIN Macc-CnekTp npu aHanmse ob6pasua n-
6pomdpTopbeH3ona (BFB) maccoin 50 Hr unn meHee. Mpnbop A0/MKEH ObITb OCHALEH CUCTeMOl 06paboTkun
[AaHHbIX CO CMPaBOYHOM 6UGAMOTEKON Macc-cnekTpoB EPA/NIST unin aHa/loOrMYHOA.

KonoHka xpomatorpaduyeckas 100 %-Hblii METUACUNIOKCAH NN 5 %-ublii peHnn. 95 %-nblii
MeTUICU/IOKCAaHOBbIE KanuaaspHble KOMOHKM gnameTpom 0,25 - 0,53 MM. pasfinyHomi 4/ivHbI.
MpunmMmevyaHue - [onyckaeTca npuMeHeHWe [pyrux TUMOB CPeAcTB  U3MEpeHuin ¢

MeTPO/IOTNYECKUMN N TEXHNYECKMMWN XapaKTePUCTUKAMN He HUXE YKa3aHHbIX.
5.2 PoakTuBbl 1 MmaTtepuanbl
Anxnop6eH30/1 YNCTOTOM He MeHee 98 %.
Fenuii. Fenwnii B ra3oBbIX 6aI/I0HaX HauBbICLUEM CTENEeHN YNCTOTbI MCMO/b3YIOT B KaYecTBe rasa-
HocuTens.
XKunakuii a3oT nnm xXngKuin guokeua yrnepoga. MIcnonb3yroT A9 OXNaXAeHUS BTOPUUYHON NTIOBYLLKW.
[lenoHnsoBaHHaa Boga. HamBbICWwas CTeneHb YUCTOTbl A/1 BbICOKO3MM(EKTUBHON XNAKOCTHOM
xpomatorpadun (B3XXX) no TOCT 6709.

MpumeuvaHune - [lonyckaeTcs MPUMEHEHME pEeaKTVBOB, W3rOTOB/IEHHbIX MO  ApYroi
HOPMaTUBHO-TEXHUYECKO AOKYMEHTALMM, C KBaIMrKaLl el YNCTOTbI He HMKe yKa3aHHOM.
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5.3 BcnomoraTesibHble yCTpoiicTBa

Cuctema oT60pa npoobbI/KOHLEHTPUPOBaHUA (40MYyCKalTCA MMeoLWnecs B Nnpoaaxe
aNbTepHaTUBbI):

- 3M1EKTPOHHBbI PerynsaTop noToka MaccChbl, UCMNOMb3yeMblii A1 NOAAEPXKaHWUS NMOCTOSAHHOIO MOTOKa
(ona npoayBOYHOrO rasa, rasa-HocuTens m obpasua rasa) n ana obecrneyeHUs aHa0roBOro BbIXOoAa Ha
MOHUTOP aHOManuii B NOTOKeE:

- BaKyyMHbIli Hacoc. OCHOBHOW 3ajaveit nabopaTopHOro Hacoca SIBNSIeTCS CMOCOOHOCTb CHUXaTb
[aBneHne HUCXOAsALLEro rnoToka perynstopa nns obecnedeHuss nepenaga AaBfieHUsi, HEOGXOAMMOrO Ansi
noggepXaHusi KOHTPOIMPYEMbIX CKOPOCTEeW NMoToka ob6pa3La BO34yxa;

- cuctema Tpy6 W rapHUTYpbl K3 HepxaBelowel CcTann, MOKpbITble MOSIMCU/IOKCAHOM A5
MUHUMMN3ALMN aKTUBHbIX af,COPOLNOHHBLIX LEHTPOB;

- UWIMHApWYeckue  perynsaTopbl  AaBreHus U3 HepxkaBetouwel  ctanu.  CTraHAapTHble,
OBYXCTyrneH4yaTble UMANHAPUYECKNE PerynsaTopbl ¢ MaHOMeTpamu,

- WeCTMXOA0BOW rasoxpomMarorpadmnyeckmii kpaH Ans HanpaB/ieHUs ABUXEHUS NMOTOKOB obpasua u
rasa-Hocutens;

- ras’oouncTUTeNun, UCMosib3yemble AN YAA/IEHUS OpraHMYyeckuUx 3arpsisHeHWii u Bnarn U3 noToka
rasa:

- ynakoBaHHbIi B noByuwKy (Supelco 2-0321) agcop6beHT, coaepxawmii 200 mr Carbopack B (60/80
mesh) n 50 wmr Carbosieve S-Ill (60/80 mesh), yaepxuBaeT Auxnop6beH30/7 M MponyckaeT Kakoe-To
KONIMYEeCTBO NapoB BOAbI;

- KPWOTreHHbIi KOHuUeTpaTop. FOTOBble YCTPOWCTBA pa3/iMyHbIX Npou3BoguTenei, MMerowmecs B
npogaxe. XapakKTePUCTMKM KOHLLEHTPATOPOB BK/IOYAlOT ObICTPOE, «BaN/IMCTUYECKOe» HarpeBaHue
KOHUEeHTpaTopa A/151 BbICBOGOXAEHMA 3aXBavYeHHOro Anxsop6eH3on1a B He60bLo 06beM rasa-HocuTens -
3TO o6rieryaeT pasgesieHve BellecTB Ha ra3oxpomarorpadryeckori KosloHKe.

CpegctBa npobooTtbopa:

- cucTema BBoAa Npobbl. CTanibHan Tpybka, coeguHsioLlLas Npo600T6OPHNK C cCUCTeMOli BBOAA.

- KOHTeliHep ons o6pasya. FepMeTUYHbIV CTaNibHOW cocyf Heo6xoaMMoro o6bema (Hanpumep. 6 )
noa, AaBfiEHNEM, CHaGXEeHHbI KianaHoOM M 0CO60 NPUrOTOB/IEHHOW BHYTPEHHEN MOBEpPXHOCTbIO. Huxe
npuBefeHbl KOMMepYeckue NPon3BOANTENN aACcOPOUPYIOLWNX KOHTEHEPOB:

BRC/Rasmussen

17010 NW Skyline Blvd.
Portland. Oregon 97321
(503) 621-1435

Meritor

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

- faTyuuk Bakyym/paBneHve. Heo6xoammo ABa Tvna AaTyMKOB: OAWMH - ANA U3MepeHus Bakyyma (OT
MuHyc 100 go O klNa nnu ot 0 4O MUHYC 30 mm pT.cT.) n gaBneHna (ot 0 o 206 kMa wam ot 0 go 30
ncu) B cucteme npob6ooT6opa; APYrol - ANA NPOBEPKM BakyymMa B KOHTelHepe npu O4MCTKe, CMOCOOHbIN
n3MepsATb gasneHne B o6s1actu 0.05 MM pT.CT. C NOrpewHOCTbo He 6onee 20 %;

- 3/1IeKTPOHHbIA PerynsaTop noToka Macchbl, CNOCO6HbIN NoAAepX1BaTh MOCTOSAHHYIO CKOPOCTb MOTOKa
(£ 10 %) B nepuofd npo6ooT6opa BM/IOThL A0 24 4 NpU YCAOBUAX N3MeHsoWencsa TemnepaTypbl (20 °C - 40
°C) 1 BNI@QXHOCTU:

- UNbTP TBEPAbIX HAaCTUL,. 2-MKM MeTasl/IoKepaMmnyeckunii CTasibHOM BHYTPEHHUIA hmunbTp;
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- 3/IEKTPOHHBI XPOHOMETP A1 aBTOMaTU4ecKoro otéopa npoésl;

- cuctema Tpy6 1 rapHUTYpbl U3 Hep)xaBeloLlein cTan kayecTBa XxpoMaTorpaddmyeckoro ypoBHsl AN
coefHeHUss. Bce nofobHble MaTepuasbl, KOHTakTUpylowmne ¢ o6pasLoM, aHaIM3mpyemMmbiM BeLLecTBOM U
rasoM-HocuTesieM, [O/IKHbl ObITb KayecTBa XpPOMAaTorpauyeckoro yYpOBHSA WM aHa/lorMyHoro. Huxe
npuBefeHbl KOMMepYecKue NponsBoauUTeNN NOAOOHbBIX 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

- HarpeBaTefNlb C TEPMOpPEryasATopoM A1A NogAepXaHus TemnepaTypbl Bbllle OKpyXatoweli BHyTpu
M30/IMPOBaHHOM 060/104KN BBOAA NPOO6bLI;

- TepMocCTaT, aBTOMaTUYeCKN perynmpyeTt TemnepaTypy HarpesaTens:

- BEHTUAATOP 417 OXNaXAeHUs cucTeMbl BBOAA Npobbl;

- BEHTU/IALMOHHBIA TepMOCTaT, aBTOMaTU4ecKkn perynupyeTt paboTy BeHTUNATopa:

- MakCUMyM-MUHUMYM TepMOMeTP, 3anucbiBaeT HavbOsbLUyl0 WM HaVMMeHbLUyl0 Temnepatypy B
TeyeHne nepuoga npobooTbopa:

- OTCEYHOW KnanaH 13 HepXaBeloLei CTain, repMeTUYHbINA, ANA BaKyyM/aaBfieHne nsMmeputerns;

- BCnomoraresibHbl/i BaKyyMHbIA Hacoc, NPOAO/DKUTE/IbHO MNpoAyBaeT BO34yX 4epes3 BryCKHOM
KOMINIEKTOP CO CKOPOCTbio 10 n/MuH nnu 6onblie. O6pasel, M3BeKaloT U3 KOJIlekTopa npu 6osiee HU3KOWN
CKOpOCTU, U36bITOK BO3AyXa OTKaunBatoT;

- TallMep BpeMeHn aHann3a;

- [ONOMIHUTENIbHOE HEeNOABWXHOE Xepsio, KanunaspHbii unv perynupyemblii  knanaH, KoTopbli
MOXeT ObiTb WCNO/b30BaH BMECTO 3/IeKTPOHHOrO AaTumka MNOToka A1  pasoBbiXx MNpo6  wmn
KOPOTKONPOAO/MKUTENBHBIX MO BpeMeHM o6pasuoB. OO6bIYHO NOAXOAUT TOABbKO ANA cuTyauuid, Korga
0630pHble 06pasLbl UCNOb3YHOT AN OLeHKM nocieaytolleli akTMBHOCTM 0T6opa Npoo;

- cucTtema KanimbpoBKM U coefUHEHWI feTanen npnbopa;

- cuctema coefuHeHuii. CoeAuHUTENbHbIE AeTann [AO/MKHbI ObITb BbINO/IHEHbl U3 HepXXaBetoLeit
cTanu, cTekna WAM KBapLa BbICOKOW YMCTOTbl (Hanpumep, BHYTpeHHul gnameTp 1.25 x 66 cm) c nopTamu
Ona oT6opa o6pasuya U BHYTPEHHWMWU Neperopofkamun B ciyvae konebaHuii B nMoToke Ansi obecneyeHus
Heob6xogumoro nepemelwnsaHns. CoegmHUTeNbHasA crucTeMa AoJHKHA Harpesatbes Ao -50 °C;

- yBRaxHuTenb. 500-M1 konba-uMnuHegykep. HanosIHeHHas AenoHN30BaHHO Boao B3XKX knacca;

- 9/1eKTPOHHBIN perynaTop notoka maccbl. OAnH anemeHT oT 0 Ao 5 n/MWH 1 oguH nnun 6onee
anemeHtoB OT 0 g0 100 mMA/MUH ANA BO3fyxa B 3aBUCMMOCTU OT 4ynicia UWIMHAPOB, UCMO/b3yeMbIX B
KanimbpoBkKe:

- TedpnoHoBble PubTPbL. 47-MM Teflon® dunbTp ANA c60pa TBEPAbIX HacTul,.

MpumMmeyvaHwne - JonyckaeTca NpMMEHEHWe aHasIorMYHOro BCNOMOraTenlbHOro o6opyAoBaHns
C TEXHUYECKNMU XapaKTEPUCTUKAMU HE HMKE YKa3aHHbIX.

6 TpeboBaHuA 6e30nMacHOCTM

6.1 Vcnonb3yemble B paboTe peakTMBbl OTHOCATCA K BewecTBam 1-ro un 2-ro knacca onacHocTu. Mpu
paboTe Cc HMMKM HeobxoaumMo cobniogatb TpeboBaHWA 6e30MacHOCTM, YCTaHOBJ/IEHHble ANA paboT ¢
TOKCUYHbLIMW, e0KUMWN U NNIerkoBOoCnaMmeHsowmnmmca sewectsamm no NOCT 12.1.005.

6.2 Jkcnnyataums Xpomarto-macc-ChekTpoMeTpa U MNpoBefeHMe COOTBETCTBYIOLNX W3MepeHuii
TpebytoT cobnogeHnsa npaBu anekTpobesonacMmoctTn B cooTBeTcTBUM ¢ TOCT 12.1.019 n MHCTpyKUMen no
3aKcnyaraumm npubopa.
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7 Tpe6oBaHus K KBaindmkauuu nepcoHana

7.1 K npuUrotoB/ieHNIO TPafynpoBOYHbIX PacTBOPOB AO0MNyCcKalTCAa nnua, nmelowme Ksasimdukaumio
XUMUKE, UHXEeHepa- UK TEXHUKa-XMMUKA 1 OMbIT paboTbl B XMMUYECKON naboparopum.

7.2 K BbINOSIHEHWNIO N3MEPEHWIT JOoNyCKaloTCa Nnua, uMerowmne KsandrKaumio He HIDKe MHXeHepa-
XUMMKa UAN XMMKKa, Npollejlive COOTBETCTBYIOLME KypCbl OOYYEHUS U CTaXUPOBKY B naboparopusx,
aKKpeAnTOBaHHbIX Ha BbIMO/IHEHME aHa/IM30B C NPUMEHEHEM HACTOALWEero ctaHgapTa.

7.3 Becb nepcoHan fOIXeH NPOATW NPOBEPKY 3HaHWI MO TexXHWKe 6e30nacHOCTW, B TOM yucie npu
paboTe B XMMUYECKOWN saboparopuu, BKIOYass o6LWMe rnpaBuna padoTbl C eAKUMU U TOKCUYHBLIMU
BellecTBamMu, Npasuia NoXxapHoli 6e30NacHOCTV U MPOMBbILLIEHHOW CaHUTapuu.

8 YcroBUs BbIMOJIHEHUST U3MEPEHNIA

Mpn nNpUroToBfIEHNM pPacTBOPOB, MNOATOTOBKE MPO6 M BbINOIHEHUM U3MeEpPeHWUid cobnogatoT
cnefyloluime ycnoBus: TemrepaTypa oOKpyxatwouero Bosgyxa (20 = 5) eC; armocthepHoe pasneHue
84.0 - 106,7 k/la (630 - 800 MM pT.CT.); OTHOCUTE/IbHasA BJIAXHOCTb BO3gyxa npu 25 °C Huxe 85 %;
HanpshkeHWe B CeTM NUTaHMs nepemeHHOoro Toka (220 + 22) B.

[ipyrvie ycnosusi nsmepeHuii 4O/MKHbI COOTBETCTBOBATbL MHCTPYKLUM MO 3KCM/lyatauui npuéopa.

9 MNoarotoBKa K BbIMO/IHEHUIO U3MEPEHUI
9.1 MoparoTtoBka afcopobupytoLlLero KoHTeliHepa

Mcnonb3yemblit KOHTeHEp A0/KeH 6bITb NpeaBapUTE/IbHO MPOBEPEH HA YUCTOTY U repMETUYHOCTb.
MpvMep co6paHHO CUCTEMbI OUUCTKN NPeACTaB/ieH Ha pUCYHKe 1.
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JloByLIKy C x/1agareHToM MCMosb3yT B COeAMHEHNN C BaKyyMHbIM HAcOCOM, a TakXe C UCTOYHUKOM
B/I&XHOFO 4YMCTOro BO34yXa. 3aTBOPHO-BbIMNYCKHOW KnanaH W kfanaH KoHTeliHepa OTKPbITbl AN
BbICBOOOXEHNA OCTaBLUErocsi B KOHTeliHepe pgaBrieHUs. locsie 3anycka BakyyMHOro Hacoca 3aTBOPHO-
BbIMYCKHOW KNanaH 3akpblBaloT WU BaKyyMHbIA KnamnaH OTKpbiBaloT. KOoHTeliHep BakyyMupyloT A0 AaBfieHus
MeHee 0,05 Mm pT.cT. B TeyeHue 1 4. [lanee 3akpbiBalOT KnamnaHbl BakyyMHOro U BakyymYAaBrieHue
MOHOMOTPOB UM OTKPbIBAOT BbIMYCKHOW K/anaH 4YWCTOro BJIQXHONO BO3A4yxa. HanonHAKT KoHTelHep
BO3QyXOM [0 pAaerieHus 206 klMa. 3aTeM 3akpblBalOT BbIMYCKHOM BO3AYLWHbLIA KnanaH W OTKPbIBalOT
BbIMYCKHOW KnanaH KOHTelHepa A1 BEHTUMSUMN 00 aTMOCcepHOro gasneHus. MNpoueaypy NOBTOPSOT elle
OBa pasa. B koHue uuknia BakyymMypoBaHWA/HagnyBa faBrieHWe B KOHTeliHepe pgoBogAaT go 206 kMa
B/TOXHbIM YMCTbIM BO34yXOM. COAEPXMMOE KOHTEiHEpa aHaIM3MPYeTCs CUCTEMOA X - MC. B cnyuyae
ecnu copepxaHne amxnopb6eHsona cocTtaBnseTr 6onee 0.2 ppbv No cpaBHEHMIO C NPSIMbIM aHa/M30M
YBNAXHEHHOI0 YNCTOro BO3f4yXa, KOHTEiHep MCMOMb30BaTb HeNb3sA. B kavyecTBe AONOMNHUTENIBHOrO atana
OUYMCTKM KOHTeliHep cnepyeT nporpetb fo 100 °C B TeyeHMe Mnpouecca BaKyyMUPOBaHUSA A1S yAaneHns
6onee TAXeNbIX BelwecTB. OgHaKo B 3TOM C/y4vae KOHTeliHep criefyeT BblaepXaTb OKOMo 12 4 nepeg Tem.
KaK aHa/IM3npoBaTth ero coaepxmnmoe.
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Bce HemeTannmueckue getann NpomMbIBalOT AUCTUINNPOBaHHOM BOAONM N BbICYLUMBAKOT B BaKyyMHOM
neun (passieHve meHee 0.05 mm pT.cT.) Npu 50 °C. CTasibHble AeTanu NomeLwarT B COCY[ C METAHO/IOM B
yNbTPa3ByKOBYI BaHHYy Ha 15 MWH. onepaumio NOBTOPSIOT, UCMNOMb3ys B KayecTBe pacTBOPUTENS rekcaH.
Bce getanu ononackvMBarT AUCTUNIMPOBAHHOW BOAOM 1 BbICylLIMBAOT B BakyyMHOI neun npu 100 °C.

MNMocne npoBepkn afcopobMPYOLNX KOHTEMHEPOB Ha YMCTOTY MX CHOBa BaKyyMUPYIOT, U B Takom
COCTOSIHMM OHW Haxo[ATCs A0 MOMEHTa UCNONb30BaHNA Npy oT6ope Npoobbl.

B cucteme kasimbpoBku fo3atop (6e3 MycToro ra3oBoro KoHTeliHepa) coeAUHeH C cUCTeMOW Tpyb, a
6an10H C YNCTbIM BO34YXOM aKTUBMPOBaH ANA reHepauum NoToka BfiaXHOro sBosgyxa (2 n/MuH) B cuctemy
Ka/IN6pOBKM.

9.2 MpuroTtoBaeHne rpagynpoBOYHbIX PAaCTBOPOB AMX0p6eH301a

BannoHbl, cogepxawmne npnéamsntesisHo 10 ppmv amxnop6eH3o0na, 06bIYHO MCMO/b3YIOT Kak
nepBuYHble CTaHOAPTbI.

Heo6xoAMMO NpuUroToBUTb NATb Ka/IMOGPOBOYHLIX PAacTBOPOB B YBNAXEHHOM 4YMCTOM BO34yXxe
KOHLieHTpaLueid, kKoTopasi MO3BOINT HAKOMUTb ANXI0OPOGEH30/1 Ha YPOBHAX 2. 5. 10. 20 n 50 ppbv.

BHYTpeHHWIA cTaHpapT npeactaBnseT coboii cmecb GpomMxopmeTaHa. nepgeriTtepoxsiopb6eH3ona
(nentepoxnopbeHson-gp) n 1,4-guptopbeH3ona  KoHueHTpauveid 10 ppmv B yB/JI@KHEHHOM YUCTOM
Bo3gyxe. 500 MKN gaHHON cmecu, BBeAeHol B 500 M1 o6pasua, No3BOAUT AOCTUYb KOHLeHTpauun 10 ppbv.
BHYTpeHHUWIA cTaHAapT BBOAAT B J/IOBYLIKY B TeydeHUe BCEro BPEMEHW KanMOGpOBKM, XOSIOCTOro onbiTa U
aHanv3a obpasua. O6bem BBOAUMON CMECH BHYTPEHHEro cTaHAapTa A0/DKEH 6biTb MOCTOSAHHbIM.

9.3 NMpuroToBNEeHME CTaHAAPTOB MeTOA0M AMHaAMUYecKoro pasbasneHns

CtaHAapTbl MOryT ObITb NPUrOTOB/EHbI AUHAMUYECKMM pa3baBneHnem KasimbpoBOYHOro cTaHpapTa
13 6asi/IoHa C YBN@XHEHHbIM YMCTbIM BO34YyXOM C MOMOLLbIO perysisTopa noToka MacChbl U KasIMGpPOBOYHOM
cucteMbl KaHanoB. Pabounii cTaHAapT MOXeT ObITb AOCTaB/ieH M0 CUCTEMe KaHa/ioB B  YUCTbIN,
BaKyyMVpPOBaHHbIi KOHTeHep C MOMOLLbIO Hacoca U perynsatTopa noToka macchbl.

B kadecTBe asibTepHaTUBbl aHaMTM4YecKass cMcTeMa MOXeT ObITb OTkanubpoBaHa nyTem oTbopa
npobbl NPAMO U3 CUCTEMbI KaHas/oOB, eC/in CKOPOCTU MOTOKOB ONTUMU3MPOBaHbl ANs obecneveHnsa otbopa
)KenaeMoro Konm4yecTBa Ka/IMOPOBOYHbLIX CTaHAapToB. TeM He MeHee WCMo/sib30BaHVe KOHTeliHepa B
KayecTBe pesepByapa [0 BBefeHMA B CUCTEMY KOHLEHTPMPOBAHWA HanomuHaeT npoueaypy, O6bIYHO
ncnonb3yemyro An8 oTbéopa ob6pasuoB, U No3ToMy oOHa 6onee npegnoyvtutesibHa. CKOPOCTU MOTOKOB
pasbaBrisilowWwero Bo3gyxa 1 NepBMYHOro ctaHAapTa U3MepsitoT C MOMOLLbIO My3bIPLKOBOrO NM3MepUTeNs unm
OTKa/IMO6POBAHHOIO 3/1EKTPOHHOIO n3MepmuTensa notoka. KoHueHTpauuio anxiopbeH3ona B CUCTEME KaHa/10B
pacuMTbIBalOT, UCMO/b3ys COOTHOLLEHME NpU pa3baB/ieHnn N UCXOLHYIO KOHLeHTpaLumio anxaopbeHsona:

(o KA, = e emrny@) =+ CoamXiapocrs foraa T

Hanpumep, npyv ckOpocTu notoka 1 mMA/MUH cTaHgapTa KOHueHTpauueid 10 ppmv. pa3baB/ieHHOro
NOTOKOM BJ/I@XHOrO BO34yXa CKOpOCTbio 1000 MA/MWH, KOHe4YHas KOHUeHTpauusa nosiydaetcs paBHoW 10
ppbv:

10 CIlmI/minj(t000 ppb/ | j
(KoHu. Kanan) = (Lo ppm) " m_m'( PPRATPPT — 10 ppb
(tPQQ ail/min)+ (1 mV mtn)

9.4 ToaroToBKa Nnpnbopa K BbINO/THEHUIO U3MeEpPEeHUt

BkoyalT M HacTpaMBalrT Xpomartorpady B COOTBETCTBUM C MHCTPYKUMElX MO 3KcnayaTauum wu
onucaHveMm, npunaraembiMM K npubopy. YcTaHaBnmBaloT pabouve napameTpbl, Heo6xoAuMmble ANA
npoBefeHNs N3MepeHnii. Paboure napameTpbl NPUGOPOB AO/MKHBI ObITb MOCTOSAHHBIMU NPU M3MEPEeHUN BO
BCEM Anana3oHe KOHLeHTpaLuuii.

KpunoreHHas nosyLka:

- 3a0aBaemMasn Temneparypa: MmuHyc 150 °C;

- 06bem obpasua: go 100 mn;

- NPOAYBOYHbI MOTOK rasa-HOCUTEeNs: OTCYTCTBYeT.

ApcopbupytoLas NoByLLKa:

- 3aflaBaemMas Temnepartypa: 27 °C;

- 06bem obpasua: o 1000 ms;

- NPOAYBOYHbIV NOTOK rasa HOCUTENA: Ha BbIGOP.
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Ycnosus gecopbuuu:

KpuoreHHas noyLuka:

- Temnepatypa gecopbuumn: 120 °C;

- CKOpPOCTb NoTOKa aecopbunn: ~3 Ma/MuH He;
- Bpems gecopbunn: meHee 60 c.

Apcopbupytolas /1I0BYLLKA:

- TeMmnepatypa [ecopouun: nepemeHHas:

- CKOpPOCTb NoToKa aecopbuumn: ~3 ma/MuH He;

- Bpems gecopbunn: meHee 60 c.

Bbi6op ycnoBuii gna agcopoébupytoweil IOBYLIKM 3aBUCUT OT OCOGEHHOCTEN BbIGpPaHHbIX TBEPAbIX
afcopbeHTOB, YKasaHHbIX B crieLudunkalmy ot NnpomsBoguTens.

YCcnoBua BOCCTaHOB/IEHUS NIOBYLLKM:
KpuoreHHasn nosyLuka:

- HaYas1bHbI MPOrpeB;

- nepemeHHbIn {24 u): 120 °C (24 u);

- nocne kaxgoro 3anycka: 120 °C (5 MuH).

Afcop6upytoLias NoByLIKa:
- HaYa/TbHbIV Nporpes;
- Nnocsie Kaxgoro sanycka: nepemeHHas (5 MuH).

Cuncrtema N - MC

PasgeneHne nukoB 6eH30M1a M TeTpaxnopuga yrnepoga o 6asosoit nvHMm Ha 100 % - Hon
MEeTW/INOICUTIOKCAHOBO KOJIOHKe cBuAeTenbCTBYeT o npuemMsnemMbIx Xpomarorpacunyeckmnx
XapakTepucTukax npnoéopa.

[laHHble yC/IOBMS PEKOMEHAYITCA [ANS  CW/IOKCAaHOBOW  KamWANSIPHOW  KOMOHKW,  TOJ/ILWMHA
HernoABWKHON ha3bl KOTOPOK 1 MKM. AnnMHa 50 M. BHYTpeHui agnameTp 0.3 MMm.

a3 - HocuTenb: renuvii.

CKopocTb noToka: 1- 3 MA/MUH COrnacHo pekoMeHAaunam npovusBoanTess.

Mporpamma Temnepartypbl:

- Ha4YasibHadA Temrnepatypa: MuHyc 50 °C:

- HaYanbHasa 3afepxkKa: 2 MUH;

- CKOpOCTb HarpeBa: 8 °C/MUH;

- KOHe4YHasa Temnepartypa: 200 °C;

- KOHeYyHas 3afepxka: 40 NOJIHOro 3/1IONPOBaHNA onpeaensemMbiX KOMMNOHEHTOB;

- 3Hepruna anekTpoHos: 70 3B;

- Anana3oH ckaHupyembix macc: 35 - 300 Aa;

- BPEMSI CKaHNPOBaHWA: Ha Kaaabllii MUK AO/HKHO NPUXOAUTLCA MO KpaiHeli Mmepe 10 CKaHMPOBaHWIA,
He npesblWwas npeges 1 ¢ Ha ckaHMpoBaHue.

9.5 [I'pagyvpoBka

FpafyvpoBKy npubopa OCYLLeCTBASAOT HENOCPeACTBEHHO nepes U3MepeHUssMWU KOHLUEeHTpauun B
npobax B Hayasie Kaxaoro paboyero gHs.

Mpon3BoasAT aHanus3 MSATU rpagyMpoBOYHbLIX PacTBOPOB B C/ly4YaiHOM nopsigke Wan B Nopsifke
BO3pacTaHMa KOHLUeHTpauuu, onpeaensaioT naowaam nmkos Ha xpomaTtorpammax (AQ: ACL- Aco) 1 BpemeHa
yaepxvBaHua guxnopbéeHsona fR.

[ONsa Kax[oro n3aMepeHns paccumtbiBatoT hakTop oTkvka RF, no dopmyne

RF, = SUCh/SNCu (1)

rae SM- nnowaab nyvka Anxaop6eH3osia, NOCTPOEHHOrO Mo MoHy ¢ mJz 146 yen. ea.;
C« - KOHUEHTpauunsa BHYTPEHHero ctaHaapTa;
S,i - nnowajb Nuka BHYTPEHHEro ctaHgapTa;
Cu- KOHUeHTpauusa gnxnopbeHsona.

B fJanbHelilwmnx pacuyetax UCMo/fb3yloT cpeaHeapudmeTmyeckoe 3HadeHune RF™. oTHocsuweecs K
NosIHOMY AMana3oHy U3MepsieMbiX KOHLLEHTPaLIA:

8
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(2)

Takxe paccuuTbiBalOT CpeaHeapuMeTMUECKOe 3HAaYeHe BPEMEHN YAepXNBaHUS.
3atemM  paccuMTbIBalOT  cpegHekBagpaTuyeckoe  (CTaHgapTHoe)  OoTknoHeHne  (CKO) wm
COOTBeTCTBYlOWEe OTHOCUTENbLHOEe CKO chakTopa oTK/vKa:

(3)

OTtHocutenbHoe CKO —--—----- 100 %.

3HauveHns otHocuTesnibHoro CKO He fo/mkHbI npeBbiwaTtb 15 %.

Mepuoguyeckn (4Yepe3 kaxable 10 aHanM3oB) HeOo6XOAMMO MPOBEPATb TOYHOCTb Hadas/ibHOM
Ka/INGPOBKN BO U3b6exaHne owmnboK.

[nsa 3Toro Npon3BoAAT aHa/IN3 TPETLEro U3 NATU Ka/IMO6POBOYHBIX PAacTBOPOB. BbIYNCAAIOT A1 HEro
3HauveHne hakTopa oTknMka RFVaHanornyHo 9.4,

Ecnu pa3Hoctb D no chopmyne

4

He npesblwaeT 15 %, aHa/IM3 06pa3LOB MOXeT 6bITb NPOAO/IXKEH, B MPOTMBHOM C/lyvyae TpebyeTcs 3aHOBO
npoBecTn Ka/IMbPOBKY MeToAa.

10 NMpo6ooT6op

Mpu nogrotoBke AN Npo6ooTbopa KOHTeliHep npeABapuTesibHO BakyymupytoT go 0,05 mm pT.cT.
Mpu OTKPbLITUM KOHTeliHepa B aTMocdiepe, cofepxallei AUXN0p6eH30/1, PasHOCTb AaBsieHUl NPUBOAUT K
HamnosIHEHMIO KOHTeliHepa o6pa3luom BoO3dyxa. 3Ta MeToAMKa noaxoaAut Ans otbopa pasoBbIX MPo6
(npogomkutenbHocTs oT 10 pgo 30 c) wiaM o06pa3uyoB CO CpefHeB3BELIAHHOW MO BpeMeHU
(NnpogonmxuTenibHoCTb 1 - 24 4) NpY WUCMOJSb30BaHMM MOTOKOOrpaHMymMBaloWero knanaHa (Hanpumep,
perynaTop notoka mMaccbl, KpUTUYecKoe oTBEPCTUE).

B cny4dae ucnonb3oBaHUs KPUTUYECKOrO OTBEPCTUSA C MOTOKOOrpaHuuusawlWmm knanaHom 6ypaet
HabnogaTbCca najeHne CKopocTu MOToKa No Mepe MpubmKeHUs K aTMocdepHomy gasrieHnto. OfgHako npu
MCMo/Ib30BaHNM  perynsatopa MoTtoka MacCbl cucTeMa npo6ooTéopa Mnpu HU3KOM [AaBIEHUN  MOXEeT
noagepxusaTb NOCTOAHHYO CKOPOCTb NMOTOKa OT NOJIHOro Bakyyma A0 7 KMa (1,0 ncu) uam Huxe.

11 BbINOSIHEHME U3MEPEHNIA

O6pa3sel, agcopbupylowero KoHTeliHepa [OO/DKEH HaxoAuUTbCA B PaBHOBECUW C TemnepaTypon
Bo3gyxa B nabopartopuun. MNepep aHa/in3oMm criefyeT MPoOBEPUTb W OTPerynpoBaTb Perynsitopbl NOTOKa
Maccbl ansa obecneyeHns Heo6XOAMMONM CKOPOCTM MOToKa B cucteme. Heo6xoAMMO COeAUHUTL KOHTeliHep
co BxoaoM X - MC cuctembl, Kak rnokasaHo Ha puUCyHke 2.
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Xenaemblii NOTOK o6pa3ua ycTaHaBAMBAKOT 4Yepe3 LIECTUXOAO0BbI XpoMaTorpadduyeckuii kpaH un
npeABapuTeNibHbIN KOHUEHTPaTop. AGCO/MIOTHLIA 06beM Mpo6bl, NPOMyCKaeMblli Yepes3 JIOBYLUKY, OO/KEH
ObITb MOCTOSAHHBIM OT aHa/In3a K aHaIn3y.

HarpeTb/oxnagntb X CUCTEMY M KPUOTEHHYHO JIOBYLLKY 10 YCTAHOBJ/IEHHbIX TemnepaTtyp. Kak Tosibko
NoBylLUKa [0CTUraeT CBOEW HWXHel rpaHuubl TemnepaTypbl, LECTUXOAOBbIA Xpomartorpaduyeckunii KpaH
BpallaeTca B MNOJIOXEHWEe JOBYLWKW O/ Hayasia HakonseHusa obpasua. Bpemsa HakonneHus obpasua
onTuMu3npyeTcs nabopaHToMm.

BBOAAT BHYTPEHHWIA cTaHAapT (Hanpumep, C NOMOLLbIO ra30HeNnpPoOHULAeMOro Wwnpuua uiv gpyroro
aflbTEpPHATMBHOIO MeToAa) B TeYeHMe nepuoja HakomieHus o6pasua. J[ob6aBnsoT  A0CTaTOYHbIN
3KBMBA/IEHT BHYTPEHHEro crtaHgapTa A0 KoHueHTpauum 10 ppbv B o6pasue. Hanpumep. 0.5 mn obbema
CMecu BHYTPEHHUX CTaHAapToOB, KaxXAbli KOHUeHTpauuweli 10 ppmv. go6aBrieHHON K 06pa3uy o6bemom
500 M, NnpuBeAeT K KOHEYHOW KOHUeHTpauun 10 ppbv Kaxaoro kOMnoHeHTa cMecu cTaHfapToB.

Mocne npeaBapuUTesIbHONO KOHUEHTPMpOBaHMA obpas3ua W CcTaHgapToB B JIOBYLUKE  KpaH
nepeknoyarT B MNOMIOXKEHWE BBOAA, W JIOBYLIKA HarpeBaeTcs W npoayBaeTcs renuem. [lolimaHHoe
onpegenseMoe BelecTBO JecopbupyeTcsa Ha OKyCUPYIOWYO JIOBYLKY W Aanee HanpaBnsetca B
KanuianspHylo KOJIOHKY, rAe B JasbHelilleM MNpoucxogaT xpomatorpadupoBaHue U fasibHenwas
10
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naeHTUUKaLMS B Macc-criektpomeTpe. KnanaH afcop6upytowlero KoHTeliHepa 3akpbiBalOT, KOHTeliHep
OTCOEAVHSIIOT U 3aKpbIBaloT.
BbluncnsoT cogepxaHue Cs, ppbv. guxnop6eHsona B aHanmspyemoli npobe Bosgyxa:

_A,PC )
)
e Kyu)
rae As- niowajb nuka guxnop6eH3o0s1a, NOCTPOEHHOro No MOHY ¢ m/z 146 yen. eq.;

D - dakTOop pasbaBneHus;
Cu - KOHLleHTpauus BHYTpeHHero ctaHaapTa, ppbv;
RFcz - cpepHee 3HauveHue hakTopa OTKIMKA:
A,. - nnowaab Nuka BHYTPEHHEro ctaHgapTa.
B cnyvae ecnu KoHUeHTpauus guxnopb6eH3ona npesblllaeT W3HAYa/IbHbIA  Ka/IMOGPOBOYHbIN
MHTepBasl KOHLeHTpauuii, a/IMkBOTy obpasua cnefyeT pa3baBuTb M NpoaHaIM3MpoBaTh BHOBb.
YkazaHus no pasbaBrieHuto:

- MCNOMb3YIOT UCXOAHbIA aHanus ans onpegeneHvs npubn3nMTeNbHOro graktopa pasbasrfieHus,
Heo6X0AMMOro A/1s1 MoyYeHMss HaMBOo/bLUETO NWKa B Npegenax AnanasoHa KaiM6poBOYHbIX KOHLEHTpaLWii;

- BbIGpaHHbIA  (pakTop pa36aBneHuss [LOJ/DKEH COXpPaHsATb  OTKIMK  HaMbOMbLUEro  nuka
AVxnop6eH30/1a B BepxHeli NMOMOBUHE HAaYasIbHOTO AnanasoHa KannépoBky npuéopa.

12 OchopMneHmne pesynbTaTtoB U3MepeHuii
Pe3ynbTaT namepeHunsa cogepxaHus guxnopbeHsona npeacrtaBnsoT B cnegyowemM Buae:
(Cs+£0,15-Cs) ppbv. (6)

13 KOHTpPO/1b NOrpeLHocTun

13.1 MNpoBepka YyBCTBUTE/IbLHOCTU cucTemMbl X - MC

Mpn noao3puTesibHbIX pe3ysibTaTax W3MepeHWit WA Pe3koOM YMEHbLUEHUU PerncTpupyemMbix
CUrHa/IoB MPOBEPSIOT UYYBCTBUTE/IBHOCTL MpuGopa Mo rpagyvpoBOYHOMY pacTBOpPY C HauMeHbluel
MaccOBOl KOHLIeHTpauuein B YCNOBUSIX W3MePEeHW, ykasaHHbiXx B 9.4. OTHOLWeHue curHaa/wym Aans
onpefensieMoro coefuMHeHust AO/MKHO GbITb He MeHee 10:1. UyBCTBUTE/IbHOCTbL NpM6Gopa BocCTaHaBNNBAKOT
B COOTBETCTBUM C peKOMeHAaunsaMu, N3M10KEeHHbIMU B PYKOBOACTBE MO ero aKchayaraunmn.

13.2 NoaTBepXAeHUe KannbpoBKu

NMpPo6OOTOOPHUK COEAUHEH C CUCTEMOI KaHasioB, a Ga/l/IoH C CyxvM BO3[4yXOM aKTMBMpOBaH ANs
reHepaumnm noToka BJ/1&2XXHOIo rasa (2 J'I/MI/IH) B cucrtemy Kal'IVI6pOBO'-IHbIX KaHanoB. [1OTOK CyxXoro Bosayxa
NpPoxXoauT 4epe3 CUCTEMY Ka/IMOPOBOYUHbLIX KaHa/loB, 4epe3 cucTeMy npo6ooTt6opa B cucTemy
ynpaBneHus/npeaBapuTeIbHOT0 KOHLEHTPUPOBaHUS AUX/I0P6EeH30/1a aHaIMTUYEeCKO cnuctembl. MNocne Toro
Kak o6bem obpasua (Hanpumep. 500 M) nNpeaBapuTeNlbHO CKOHUEHTPUPOBaH B JIOBYLUKE, JIOBYLUKY
HarpeBalwT U ANXI10P6EH30/1 TEPMUYECKN AECOPOUPYIOT B XOMOAHYIO NIOBYLLKY. Ty SIOBYLUKY HarpeBaloT U
OUXI0p6EH301  TEPMUYECKN [ECOPOUPYHOT Ha T[OJIOBKY KanwilsipHOW  KOJIOHKW. [lanee nosbiwaroT
TemnepaTypy KOJIOHKM U OCYLLEeCTB/SOT pasfefieHne n AeTekTupoBaHue auxnopbeHsona metogom X -
MC. B pe3ynbTaTe aHanmM3a KOHLUeHTpauus anxaopbeH3osnia He foshkHa npesblwatb 0,2 ppbv. B cnyuvae
yAayHOro TeCTMpPOBaHMSA Ha YMCTOTY ob6pasel, TeCTMPYIOT CO cTaHAapTamu BMaXHOro rasa, cogepxatiero
Anxnop6eH30 B KOHLEHTpaLmsaX, oxngaembix B o6pasue (Hanpumep, ot 0,5 A0 2 ppbv). Kak ykasaHO Huxe.

[Ona reHepauun yBA@XHEHHbIX Ka/IMGPOBOYHbIX CTaHAApPTOB Ka/IMOPOBOYHbLIA ra3o0Bblii Gas1/oH,
cofepxXalunii  HOMUHa/IbHYIO KOHLEeHTpauuio auxaopbeHsona 10 ppmv B a3oTe, NPUKPENsiOT K
Ka/IM6POBOYHON cucTemMe. a30BbIli 6a/I/IOH OTKPbIBAEeTCA U ra3oBasi CMeCb HanpaB/isieTCa Yepes perynsarop
NnoTOoKa Macchbl, CKOPOCTb NOTOKa KOTOporo oT 0 o 10 MA/MUH, AN CO3[4aHUA KOHUEeHTpauun kanmbpoBo4voro
cTaHAapTa Ha ypoBHe 1 ppb. MNocne ycTtaHOBMEHWSI paBHOBeECUMst CUCTEMY MpPoO6GoOTHOpa NOAKMHHAKT K
cucteme kaHanoB. Cneayowmnii atan - oT60p ANHAMMYECKOW NPobbl Ka/IM6POBOYHOro rasa. OAHOBPEMEHHO
Cc npoBefeHneM oT6opa Npo6Gbl MNPOBOAAT MOHUTOPUHI B pPEXMME peaslbHOT0O BPeMeHW MoToka
Ka/IM6POBOYHOrO rasa C nomouwbio cuctembl X - MC, 4Tobbl O6ecneunTb WCXOAHYI KOHLeHTpauuio
puxnopb6eH3ona. B koHue npouecca oT6opa npobbl Npoby U3 KOHTeHepa aHa/M3UPYT U CpaBHMBAKOT C
MMEIOLWMMUNCS AaHHbIMU, YTOGbI BbISBUTb, CHU3WIACb WM MOBbICWIACL KOHUEHTpauus auxnopbeH3ona B
npouecce npo6ooTbopa. Oxmpgaemoe KonebGaHMe KOHUEHTpaumm coctaBnset oT 90 % po 110 %.
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KntoueBble crioBa: Anx/I0p6eH30/1, BO3AylLHAA cpeja, ra3oBasi xpomarorpacus - Macc-CrneKTpomeTpus
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