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MpepucnoBue

Llenn, OCHOBHblE NPUHUMNLI U OCHOBHOM MOPAOOK MNPOBEAEHMSA paboT M0 MEXrocyaapCTBEHHOM
cTaHgaptu3auum ycraHosneHnsl FOCT 1.0 — 92 «MexrocyapcTBeHHas cuctema craHgaptusaumn. OCHOBHbIE
nonoxewusiy u FOCT 1.2 - 2009 «MexrocygapcTeeHHass cucrtema crangaptusaumu. CraHaapTsl
MEXroCyAapCTBEHHbIE, MpaBuna U pekomeHdauun Mno MeXrocyaapCTBEeHHOW cTaHjapTusauuu. MNpasuna
pa3paboTku, NPUHATKS, MPUMEHEHUS!, OOHOBIEHUS U OTMEHbI»

CsegeHus o ctaHpapTe

1 PA3PABOTAH ®denepanbHbiM GHOMKETHBIM YYpeXxaeHnem 3apaBooxpaHeHust «Poccuitckuin
perucTp nOoTeHUManbHO OMacHbIX XUMMWYECKMX M Buonormyeckux Bellects» deaepanbHoit cnyxdbl no
Hagsopy B cchepe 3awuThl NpaB notpebutenen u Gnarononyuns vyenoseka (PBY3 «Poccuiickuii peructp
NOTEeHUMaNbLHO ONACHLIX XMMUYECKMX 1 BUonornyecknx seLlects» PocnotpebHaasopa);

denepanbHbiM  rOCYAApCTBEHHLIM  YHUTapHbIM  NpeanpuatueM  «Bcepoccuickuini - HaydHo-
uccrnenoBaTenbCKUiA LIEHTP cTaHaapTtusauuu, uHdopMauum u ceptuddmkauuum Cbipbs, MaTepuanoB WU
seLectsy (Pryr «BHALICMB»).

2 BHECEH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PEryriMpoBaHuio U METPOJSIOrnn

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3auuu, MeTponoruu u ceptudukauuu
(npoTtokon oT 14 HosGps 2013 1., Ne 44-2013 npunoxeHue Ne 24)

3a NpUHATME NPOronocoBarnu:

KpaTkoe Kog ctpaHel no MK | CokpalleHHoe HaumeHoBaHUe
HavmeHoBaHue (MCO 3166) 004 — | HaUUOHanNBLHOro opraHa no

cTpaHbl no MK 97 cTaHjapTusauuu

(MCO 3166) 004 - 97

ApmeHus AM MuHakoHoMukn Pecnybnukm ApmeHus
Kupruaus KG KbiprolsctaHgapT

Poceusn RU Pocctanpapt

TapxukucTaH TJ TapxukcTangapt

YKpauHa UA MuH3KOHOMPa3BUTUA YKpanuHbl

4 lMpukasom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryfIupoOBaHUI0 U METPONOruu ot 22
HOAGpsa 2013 r. Ne 823-ct mexrocyaapcrBeHHbit ctaHaapt FOCT 32525-2013 BeBeaeH B AelcTeue B
Ka4yeCTBe HaLUMOHANbLHOro cTaHaapTa Poccumnckon deaepauymn ¢ 1asrycra 2014 r.

5 BBEJJEH BIEPBbIE

Ungpopmayusi 06 usMeHeHUAX K Hacmoawemy cmarHdéapmy nybnukyemces e exeeo0Ho usdasaemom
UHOPMAUUOHHOM yKa3damerne «HayuoHanbHble cmaH0apmbl», a meKcm UsMeHeHull u rnonpaeok — e
exemecsayHo u30asaeMoM UHOPMAUUOHHOM yKazamene «HayuornanbHbie cmaHlapmbl». B cnydae
nepecmompa (3amMeHbl) unu OMMEHbl Hacmosweeo cmaHdapma coomeemcemeylouiee yesedomiieHue
6ydem onybnukogaHo 6 exeMecsqyHo u3fdasaeMoM UHPOPMAYUOHHOM ykazamene «HayuoHanbHble
cmaHlapmbi». Coomeemcemeytowas UHghopmauus, yeedomneHue U meKkemsol pasmewiaromes makxe e
UHhopmMayuoHHOU cucmeme obujeeso nonb3oeaHus — Ha odguyuanbHOM calime ®edeparnbHO20
azeHmemea o IMexHU4YeCKOMy pe2ynuposaHuio u Memposnoauu e cemu lHmepHem

© CraHpapTtuHdopm, 2014
B Poccuiickoin deaepauun HacTOAWMN CTaHAAPT HE MOXET OblTb MOMHOCTLIO UNU YaCTUYHO

BOCNPOU3BEAEH, TUPAKMPOBAH W PACNPOCTPaHEH B KadecTBe OUUMANbHOMO usgaHus Ge3 paspelueHus
deaepanbHOTo areHTCTBa N0 TEXHUYECKOMY PEryNIMPOBAHUIO N METPONOTUN
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MEXTOCYAAPCTIBEUHHBb W CTAHOAUPT

AOUNXTNIOPBEH30I
OnpegeneHne coaepxaHus B BO3AYWHON cpeae

Dichlorobenzene. Determination in air

Dara BBegeHus — 2014 - 08 - 01

1 O6nactb NnpuMeHeHus

HacroAwumi craHpapT ycraHasnuBaeT npoueaypy Ans otbopa npo6 Bosgyxa M M3MEpPEHWN
MacCcoBO KOHLEHTpauuu auxnopbexsona (noboro naomepa) MeToLOM rasoBoi xpomarorpacum — macc-
cnekrtpomeTpun (MX — MC). MeToa npumeHsoT 4na KoHueHTpauuin 2 — 50 ppbv (part per billion by volume =
oflHa MunnuapgHas no o0bEMy), U OH, Kak NPaBUmo, TPeOyeT HaCLILLEHNS MYTEM KOHLEHTPUPOBaHUA Npobbl
obvemom 1 n. Mpepen obHapyxenus coctaensetr 0,5 ppbv. Mcnonb3oBaHue OMMCAHHOTO MeToaa
npuemneMo ans 6GonblKMHCTBA ycnoBuit nNpobooTOopa oOkpykalollero Bo3ayxa B aacopOupyomit
koHTelHep. MNpu npoeeaeHun otbopa npob AONYCKAETCA UCMONb30BaHWE TBEPAbIX aAcOpOEHTOB BMECTO
KOHTeliHepoB unu oT6op Npos NPOBOAAT NyTEM MPSAMOro aBTOMaTM3MPOBAHHOIO BBOAA B Xpomartorpad.

2 HopmaTtuBHbI€ CCbINIKU

B HacToOsLLEM CTaHgapTe UCNONb30BaHbl CChINKM Ha CrieAyloLne MEeXrocyaapCTBEHHbIE CTAHAAPTI:

FOCT P 53228-2008 Becbl HeaBTOMaTM4eckoro pgeucrsua. Yacte 1. Metponornyeckune wu
TexHuyeckue TpebosaHuA. NcnbiraHus

FOCT 12.1.005-88 Cucrema crangaptoB 6esonacHoctu Tpyaa. Obuwme caHuTapHO-TUrMeHn4eckne
TpeboBaHus kK BO3ayxy pabouyen 30Hb!

FOCT 12.1.019-2009 Cucrema craHgapToB be3onacHocTu Tpyaa. dnekTtpobesonacHoctb. Obwue
TpeboBaHWA U HOMEHKINATYPa BUAOB 3aLLUTbI

FOCT 215-73 TepMOMETPbI PTYTHbIE CTEKNAHHBIE NAbopaTopHble. TeXHNYECckne ycnosus

FOCT 1770-74 Mocyaa wmepHas naGopaTopHas creknaHHaa. Lunuuapbl, meH3ypku, konbbl,
npobupku. ObLUMe TeXHUYECKne ycnoBusa

FOCT 6709-72 Boaa auctunnupoBaHHasn. TexHu4Yeckne ycnosus

FOCT 7328-2001 Npu. ObLwme TeXHUIECKNe ycnoBus

FOCT 9293-74 (MCO 2435-73) A30T raszoo6pasHbiii u xmakui. TexHuyeckue ycnosus

MpumeuyaHnune - Mpu NONb3OBAHMM HACTOSALMM CTAHAAPTOM LENecoobpasHO NpOBEpUTH
IENCTBUE CCbINMOYHLIX CTAHAAPTOB Ha TEPPUTOPUM rocyaapcTBa MO COOTBETCTBYIOLLEMY yKa3aTenio
CTaHAAapTOB, COCTAaBMEHHOMY MO COCTOSHUIO Ha 1 sHBaps TeKywlero roja, M no COOTBETCTBYIOLUM
MH(OPMALMOHHBIM yKasaTensam, onybnuMkoBaHHbIM B TeKyLueM roay. Ecnm ccbinoyHblli cTaHAapT 3aMeHeH
(M3MeHeH), TO MpU NONb30BAHWMM HACTOALWUMM CTaHAAPTOM cnegyeT PYKOBOACTBOBATHLCA 3aMEHSAIOWUM
(M3MeHEeHHbIM) cTaHaapToM. Ecnu CCbINoYHbIi CTaHAApT OTMEHeH 6e3 3aMeHbl, TO MOMOXEHUE, B KOTOPOM
JaHa CCblfika Ha HEro, NPUMEHAETCA B YacCTU, HE 3aTparusatoLLen Ty CCbInKy.

3 XapaKkTrepucTHUK1 NOrpewHoOCTU U3MepeHun

OTHOCUTENbLHAST PACLLMPEHHAs! HEONPeAEeNeHHOCTb 3MepeHui (Npu koadduunenTe oxsata k = 2)
U, . =15%.

MpuMeuyaHune - YkasaHHass HeonpeAesieHHOCTb COOTBETCTBYET rPaHWLAM OTHOCUTENLHOM
CYMMapHOW NOrpeLuHocTu = 15 % npu goBeputenbHoii BepositTHocTn P = 0,95 .

U3paHue opmumnansHoe
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4 OnncaHue meropa

41 [Ona onpeaeneHusi cogepXaHusi auxnopbeH3ona UCMonb3yloT aacopbUpyloLUMin KOHTEWHep-
nNpo600TOOPHUK, U3 KOTOPOro 3apaHee oTkayaH Bo3ayx. [Mpu aHanuse M3BeCTHbI 06Lem o6pasiia oTéupator
M3 KOHTEeMHepa 4yepe3 Teepablii MyNbTUCOPOEHTHLINM KOHUEHTpaTop. CoaepxxaHue BoAbl B 0Opasue mMoxeTt
ObiTb B AanbHEWLeM CHWXKEHO NPOAYBKOM KOHLEHTpaTopa renuem, Npu STOM LENEBbIE COEAWHEHUA
yaepxusaioTcsa. [locne  KOHLUEHTPUPOBAHUA U CylWIKM OMpeAensieMoe BeLIeCTBO  BbiAenseTcs
Tepmoaecopbumen, yBnekaeTcsl NOTOKOM ra3a-HOCUTens, a 3ateM cobupaercs B HebGonbLIOM ob6beme ¢
NOMOLLLIO OXITaXXAaeMOW (KPUOreHHOM) NOBYLLKUM MIM MynbTMCOPOEHTHOM noByluku. O6Gpasel 3aTeM CHOBa
BbIAENAIOT TepMmoaecopbumerdn M BBOAAT B Xpomartorpauyeckyld KOMOHKY AN pasfeneHus u
AEeTEeKTUPOBaHMS C NOMOLLLIO MAacC-CNeKTPOMETpa.

4.2 NamepeHne MacCcoBOW KOHLIEHTpALMKU NPOBOAAT METO/IOM BHYTPEHHETO CTaHAapTa: onpeaensior
nnowiaaM  nNukoB  AuxnopbeHsona M BHYTPEHHEro  CraHjaprta Ha  Macc-xpomatorpammax,
3aperucTpupoBaHHbIX AN XapaKTepucTUYEeCKUX WOHOB 3TUX CoeAuHeHun. Pacuer konuuectsa
AuxrnopOeH3ona OCyLWeCTBNSAIOT MCXOAS M3 NNowagen 3TUX MUKOB, MAcChi BHYTPEHHEro craHaapra M
dakTopa oTknuka AuxnopGeH3ona no OTHOLUEHMIO K BHYTPEHHEMy cTaHgapty. Pacuyer npoBoasar u3
NPeanonoXXeHUs 0 KONUYECTBEHHOM U3BINEYEHMU M NOCTOSIHHOW CTEneHu ussnedeHus auxmnopbeHsona us
BO34yxa Ha aACOPOEHT B KOHTENHepe, YTO ObiNo NOATBEPKAEHO NpeBapUTENbHLIMU UCCNEA0BAHUSMMU.

4.3 [Ona rpagyvpoBku npubopa u pacyeta kanubpoBOYHON 3aBUCUMOCTU TOTOBAT CEPUIO M3 NATHU
rpagympoBOYHbIX CMecen auxnopbeHsona B yBMaXXHEHHOM YUCTOM BO3AyXe KOHUEHTpauuein, No3BonsioLen
onpeaenuTb ero Ha ypoeHsx 2, 5, 10,20 u 50 ppbv. B aHanu3upyemyio npoby Bo3ayxa 4o6aBnaloT CMECh
BHYTPEHHero craHgapTa — OpomxsiopMeTaHa (xapakrepuctuyeckun uoH 130 [la), nepaentepoxnopbeHsona
(nevitepoxnopbeHson-ds) (xapaktepuctuyeckuii noH 117 [a) u 1,4-audtopbeHsona (xapakTepucTuyeckuii
noH 114 [a) koHueHTpauuen 10 ppmv (part per million by volume = ogHa munnuoHHas no o6vemy). B
pacyeTax Aanee WCMonb3ylT CTaHAapT, BPeMS yAepXMBaHUS KOTOPOro Haxoautcs Gnuxke BCero Ko
BPEMEHN yAepxuBaHusi auxnopOeH3ona. BbluucnaoT  aktop  oTkAMKa  UCxXoas U3 KONMMYeCTB
AuxnopGeH3ona U BHYTPEHHEero craHjapra v nrowajei COOTBETCTBYIOLMUX XpoMaTorpadmyeckux nuKoB.
Bpems yoepxuBaHusa ctaHaapTa AOMKHO YKnaabliBaTbCst B UHTepBan + 0,33 MUH OT CpeHEro 3Ha4eHus.

5 CpencrtBa usmepeHui, peakTuBbl U MaTepuanbl

5.1 CpeacTBa usMepeHumn

lasoxpomarorpachuyeckas cucrema ¢ MC-OeTekTopoM, OCHaLUEHHan (PyHKUMEH TemnepaTypHOro
nporpaMMMpoBaHnA C BO3MOXHOCTbIO oxnaxaeHus 4o muHyc 50 C. Cuctema AOrmkHa BKMIOYaTb Mu ObITb
COMpsKeHa C KOHLEHTPaTopoM W UMETb BCe Heobxogumble ycTpoicTBa. Bce nuHUM rasoBo#
xpomatorpaduu (MX) ¢ ra3om—HocUTENEM AOMKHbI ObITb BBIMOSHEHbI U3 HEPXXaBeIOLEH CTanu Unu MeaHbIX
TpyD. Mckniovaerca MCnonb30BaHWE HEnonuTeTpapTopaTUNEHOBbLIX FEPMETUKOB AN COEAUHEHWIA unu
[aTYMKOB KOHTPONS NOTOKA € AeTanaMu u3 GytaaneH-HuTpunbHoro kayyyka (NBR).

BO3MOXHO KCMNOMNb30BaHWME NUHEWHOr0 KBaApymnosbHOro Macc-CnekTpoMeTpa unuM  mMacc-
CNEKTPOMETPa C UOHHOW NOBYLLKOM, CMOCOBGHOr0 CkaHupoBaTtb Macchl 0T 35 Ao 300 a.e.M. B CEKyHAY Wnu
yawie. B crniyqyae ucnonb30BaHnA 3NeKTPOHHOW WOHM3aLMUU SHEPTUSA SNEKTPOHOB AOIMKHA CocTaBnaTh 70 9B.
Bo3amoxHOCTH npnBopa A0MmKHbI MO3BOMATE NOMYYUTb KAYECTBEHHbIN MaCC-CNEKTP NpuU aHanuse obpasua n-
OpomdTopGensona (BFB) maccoii 50 Hr unu meHee. Mpubop aomkeH ObiTb OCHALLEH cucTtemoi 06paboTku
JaHHbIX CO crnpaBoYHol Bubnuotekoi macc-cnektpos EPA/NIST unu aHanoru4Hoi.

KonoHka xpomaTtorpacudeckan 100 %-Hbli METUNCUITOKCAH UMK 5 %-Hbit dheHun, 95 %-Hbin
METUSCUOKCAHOBbIE KanunnspHbIe KONOHKM anaMmeTpom 0,25 — 0,53 MM, pasnuyHoOl ANUHBI.
MpumevaHnue — [onyckaeTcA MpPUMEHeHWe Jpyrux TUMOB CPeACTB W3MEpPEeHWn ¢

METPOMOrMYECKUMIU U TEXHUYECKUMU XapakTepPUCTUKAMU HE HUXKE YKA3aHHbIX.
5.2 PeakTuBbl U MaTepuarbl
Ounxnop6eH3on YuctoTomn He meHee 98 %.
lenuin. Fenuii B razoBbix 6annoHax HAUBLICLLEH CTENEHU YNCTOTbI UCMONb3YIOT B Ka4€CTBE rasa—
HocuTens.
XKuakuit a3oT unum XugKuii amokeua yrnepoaa. Micnonb3yloT Ans OXnaXaeHus BTOPUYHON NOBYLLIKM.
[denoHnsoBaHHass Boda. HauBbiClLas CTeneHb YUCTOTbl ANsl BbICOKOI(PEKTUBHON XUAKOCTHOM
xpomaTtorpacun (BAKX) no FOCT 6709.

MpumevyaHune — JlonyckaeTcA nNPUMEHEHME PEAaKTUBOB, W3rOTOBMIEHHbIX MO  [ApPYroi
HOPMAaTUBHO-TEXHUYECKON AOKYMEHTALMN, C KBANUUKALMENH YNCTOTI HE HUXKE YKA3AHHOIA.
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5.3 BcnomoraTternbHble YCTPOMCTBA

Cucrema oT60pa NpobbI/KOHLEHTPUPOBAHMS (BONYCKAKOTCA UMEIOLLMECS B NPOJAXE
anbTepHaTUBbI):

- QMEKTPOHHBIN PerynaTtop noTtoka mMaccbl, UCNOMb3YEMbIN AN NOAAEPXAaHMS NOCTOSHHOTO MOTOKa
(oA npoaysBOYHOro rasa, rasa-Hocutens u obpasua rasa) u ans obecnedeHns aHanorosoro BbIxo4a Ha
MOHUTOP aHOManui B NOTOKE;

- BaKyyMHbIii Hacoc. OCHOBHOl 3afaveit nabopaTopHOro Hacoca ABMSETCA CNOCOOHOCTb CHUXaTh
[aBrneHue HUCXOAALEro notoka perynaropa agna obecnevyeHusa nepenaga AaBneHus, HEOOXOAMMOro Ans
noaaepKaHusa KOHTPONMPYEMbIX CKOPOCTEN NOTOKa 0Bpa3ua Bo3ayxa;

- cuctema TpyG W rapHUTYpbl W3 HepxaBeloLlei CTanu, MNOKPbITbIE MNONUCUIIOKCAHOM AfNS
MUHUMWU3ALMN aKTUBHbIX a4COPOLMOHHBIX LIEHTPOB;

- UMNUWHAPWYECKME  PerynaTopbl  AAaBREHUs U3 Hepxkasewwen cranu. CraHaapTHble,
[ABYXCTYNEH4YaTble LUNMHAPUYECKUE PErynaTopbl C MAHOMETpaMu;

- LWIeCTUXO0A0BON razoxpomarorpaddM4eckuii KpaH Ansi HanpaeneHus ABWXEHUSA NMOTOKOB obpasua u
rasa—HocuTens;

- ra3oodUCTUTENMU, UCMOMNb3YEMbIE ANA yAANEHUs OpraHnYeckux 3arpasHeHun u Bnaru U3 noToka
rasa;

- ynakoBaHHbIi B noByLKky (Supelco 2-0321) agcopbeHT, cogepxawuuii 200 mr Carbopack B (60/80
mesh) u 50 mr Carbosieve S-lll (60/80 mesh), yaepxvBaeT AuMxnopbeH30on M Nponyckaetr Kakoe-To
KONMMYECTBO NapOB BOAbI;

- KPWOTeHHbIi koHUeTpaTop. [OTOBblE YCTPOICTBA pPasnUyHbIX NPOU3BOAUTENEN, UMELMeca B
npogaxke. XapakTepuCTUKM KOHLUEHTPaTOPOB BKNOYAOT ObICTpoe, «BannuCTUYECKoe» HarpeBaHue
KOHLIEHTpaTopa A BbICBOOOXKAEHNA 3axBaYEHHOro auxrnopbeHsona B HEOONbLLON 06bEM raza—HocuTens —
310 obrneryaer pasaeneHue BELLECTB Ha ra3oxpoMaTorpacpu4eckoi KONOHKe.

CpeacrBa npobootbopa:

- cuctema Beoga npobel. CtanbHas Tpybka, coeguHsoLwas npobooT6OPHUK C CUCTEMOIN BBOAA;

- KOHTelHep ans o6pasua. FepMeTUYHbIN CTanbHON cocya Heobxoaumoro obvema (Hanpumep, 6 n)
noa AaBNEHUEM, CHAOXEHHbI KrnanaHoM M 0coB0 NPUrOTOBINEHHOW BHYTPEHHEW NOBEPXHOCTbIO. Huke
npuBeAeHbl KOMMEPYECKME NPOU3BOAMTENN aACoPOUPYIOLLMX KOHTEHHEPOB:

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

- Aatyuk Bakyym/aaeneHue. Heobxoaumo aBa Tuna JaTyYMKOB: OAWH — ANSA U3MEpeHus Bakyyma (ot
mMuHyc 100 go 0 klMa unm ot 0 4O MUHYC 30 mm pt.cT.) u gaBnenus (ot 0 go 206 kMa wunu ot 0 go 30
ncu) B cucteme npobooTtbopa; Apyro — AN NPOBEpPKW BaKyymMa B KOHTEMHepe npu OYUCTKE, CMOCODHbLIN
n3mMepsTb AaBnexue B obnactu 0,05 MM pPT.CT. C NOrpeLUHOCTbIO He Bonee 20 %;

- 9NIeKTPOHHbIN PerynsaTop noToka Macchl, CNOCOGHbIN NOAAEPKUBATL NOCTOAHHYIO CKOPOCTb MOTOKA
(x 10 %) B nepuog npo6ooTBopa BNNOTL A0 24 4 NpU YCNOBUAX U3MEHsIoLLERcA TemnepaTypsl (20 °C — 40
°C) 1 BRnaHoCTK;

- ounbTp TBEPALIX YACTUL,. 2-MKM METannokepamMnyYeCckuii CTanbHOW BHYTPEHHUI OUNbTP;
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- 9NEKTPOHHbIN XPOHOMETP ANs aBTOMATU4YECKOro otbopa npoobl;

- cuctema TpyO M rapHUTYpPbl U3 HEPXKaBEIOLLEH CTanu kayecTsa XpoMarorpacguyeckoro ypoBHs ans
coeauHeHnsa. Bce noaobHble Matepuansl, KOHTAKTUpylOLWme ¢ 00pasLoM, aHanM3upyeMbiM BELLUECTBOM M
ra3oM—HocuTenemM, AOSkHbl ObITb KayecTBa XpoMaTorpahuMyeckoro YPOBHS WM AHAMOrMYHOro. Hwxe
npuBeAeHbl KOMMEPYECKUE NPON3BOAUTENN NMOAOOHLIX 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

- Harpesarefb C TEPMOPErynATOpPoOM ANA NoAdepXaHus TEMNEpPaTypbl BbiLLE OKPYXAIOLEH BHYTPU
M30NMpPOBaHHO 060M04KM BBOAA NPOObI;

- TepMOCTaT, aBTOMaTUYECKU PErYNUPyeT TEMNEPATYPy HarpeBaTens;

- BEHTUNATOP ANS OXMaXKAEeHUs CUCTEMbI BBOAA NPOOLI;

- BEHTUNALUMOHHBIA TEPMOCTAT, aBTOMATUYECKN PETYNUpYyeT paboTy BEHTUNATOPA;

- MakCUMyM-MWUHUMYM TEPMOMETP, 3anucbiBaeT HaAUbONbLUyID M HAUMEHLLUYIO TEMMepaTtypy B
TeyeHue nepuoga npobootdopa;

- OTCEYHOW KnanaH U3 HepykaBeloLLEen cTanun, repMETUYHbINA, ANA Bakyym/AaBneHne namepuTens;

- BCromoraTtesbHblii BakyyMHbIi HAcOC, MPOAOSDKUTENbHO NpoAyBaeT BO3AYyX 4epe3 BhyCKHOW
KOMNEKTop €O ckopocThio 10 n/MuH unu Bonblue. Obpasey M3BNeKaloT U3 konnekTopa npu 6onee HU3KOW
CKOPOCTH, M3OLITOK BO3AYXa OTKA4YMBAIOT;

- TaiMep BPEMEHU aHanun3a;

- [OMOSIHMTENbLHOE HEMOABWXHOE >KEpro, KAMWANSAPHbLIN UMM perynupyemblit KnanaH, KOTOPbIV
MOXeT ObITb WCMONb30BAH BMECTO 9MEKTPOHHOrO AaTyMka NoToka Ans  pasoBbiX Npod unu
KOPOTKOMPOAOIMKUTENBbHLIX MO BpemeHu o6pasuoB. OOGbIMHO NOAXOAUT TOMLKO ANA cCuTyauun, koraa
0630pHbIE 06pa3Lbl MCNONbL3YIOT ANA OLEHKU NOCneayloLen akTMBHOCTM 0TGopa npoo;

- cucteMa kanubpoBku U coeauHeHun aetanen npubopa;

- cuctema coeauHeHuin. CoeauHUTENbHbIE AeTanu AOMKHbI ObiTb BLIMOSIHEHbLI U3 HEpPXaBetoLwen
cTanu, CTekna unu keapua BbICOKON YMCTOTbI (Hanpumep, BHYTPEHHUN anameTp 1,25 x 66 cMm) ¢ nopramu
ana otbopa o6pasua U BHYTPEHHUMM neperopoakaMmu B cnydae konebanuii B notoke ana obGecneyeHus
Heo6xoauMMoro nepemelumBanusa. CoeuHUTENbHAsA cucTema A0mHKHa HarpesaTbes Ao ~50 °C;

- yBnaxdutenb. 500-mn konbGa-umnuHeaxep, HaNONHEHHAs AeUOHM30BaHHOW BoAon BIXKX knacca;

- 9NEKTPOHHbLIN PErynaTop NoToka Maccel. OauH anemeHT ot 0 ao 5 n/MuH 1 oauH unu Gonee
anemeHToB OT 0 Ao 100 mn/MMH Ana BO3ayxa B 3aBMCUMOCTU OT 4ucna UMAUHAPOB, UCMNOMb3YEeMbIX B
kanuGpoBke;

- TedonoHoBble PUNbTPLI. 47-mMM Teflon® punbTp Ansa c6opa TBepAbIX YacTul.
Mpumeyvyanue - [lonyckaeTca NPUMEHEHUE aHANOTMYHOTO BCNOMOraTesnibHOro 06opyaoBaHNs
C TEXHUYECKMMMN XapaKTEePUCTUKAMU HE HMKE YKA3aHHBbIX.

6 TpeboBaHua 6e3onacHoOCTH

6.1 Ucnonb3yemble B paboTe peakTuBbl OTHOCATCSA K BewecTsam 1-ro u 2-ro knacca onacHoctu. MNpu
pa6ote ¢ Humu Heobxoaumo cobnogaTb TpeboBaHus ©Ge30MaCHOCTM, YCTAHOBNEHHble Ans pabot ¢
TOKCUYHBIMKM, €AKUMU U NerkosocnnameHsawmummucs sewecrsamm no FOCT 12.1.005.

6.2 J3xcnnyatauua XpoMaTo-mMacc-CNeKTpoMeTpa W NpoBeAeHuEe COOTBETCTBYIOWMX WM3MEPEHUN
TpebyioT cobniogeHun npasun anektpobesonacHoctu B cootBetcTBuM ¢ FOCT 12.1.019 u uHCTPYKUME no
akcnnyaraumm npubopa.
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7 TpeboBaHuA K kBanudpukaumm nepcoHana

7.1 K npuroToBneHuio rpalyupoBOYHbLIX PACTBOPOB AOMYCKAOTCA nuua, uMetowme Keanuukauumio
XUMMKA, MHXEHepa- N TEXHUKA-XUMUKA U ONbIT paboTbl B XUMUYECKON naboparopum.

7.2 K BbINONHEHUIO M3MEPEHUI A0NYCKAIOTCA NuUa, uMetowme KBanuukaumio He HUWKe UHXXeHepa-
XAMMKA UNW XMMUKA, NpOLUEALUIME COOTBETCTBYIOLLME KYPCbl OOYy4YEeHMsI M CTaXMPOBKY B nabdopatopusx,
aKKpeaMTOBAHHbIX HA BbINONIHEHWE aHanM30B C NPUMEHEHWEM HaCTOSILLero CTaHaapTa.

7.3 Becb nepcoHan AosmkeH NPOMNTU NPOBEPKY 3HAHWM MO TEXHUKE 6e30MacHOCTU, B TOM Yuche npu
pabore B xumuuyeckon naboparopuu, Bkno4as obwme npasBuna paboTel C €AKMMU U TOKCUYHBLIMU
BELLEeCTBaMM, NpaBuna noxxapHoin 6e30NacHOCTU U NPOMbILLIEHHOW CAHUTAPUN.

8 YcnoBus BbINOSIHEHNA U3MEPEHUA

Mpu nNpuUroTOBRNEHMM pPacTBOPOB, NOArOTOBKE NpoO W BLIMNOMHEHUU UW3MEPEHU cobnioaaioT
cnepyloumMe ycrnoBusi: TemnepaTtypa okpyxawowero osgyxa (20 £ 5) °C; armocdepHoe pasneHue
84,0 — 106,7 klMa (630 — 800 MM pT.CT.); OTHOCUTENbLHAs BRaXHOCTb Bo3ayxa npu 25 °C Hwke 85 %;
Hanps>keHue B CETU NUTaHMA NEpeMeHHoro Toka (220 £ 22) B.

[pyrue ycnoeusi U3BMepeHUin 40MmKHbI COOTBETCTBOBATL UHCTPYKLMU MO SKCnyaTaumu npubopa.

9 NMoaroToBKa K BbIMOMHEHUIO U3MEpPEeHUiA
9.1 MoaroToBka aacopoupyloLEero KOHTeMHepa

Mcnonb3yemblit KOHTEHEP A0SKeH GbiTb NPeaBapuTENbLHO MPOBEPEH HA YNCTOTY U FTEPMETUYHOCTb.
Mpumep coBpanHOii CMCTEMBI OYUCTKN NPEACTABNEH HA PUCYHKe 1.
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JloByLUKY € X/n1agareHTomMm MCMNofb3ylT B COEAVHEHUN C BaKyyMHbIM HAcOCOM, a TakKXe C MCTOYHUKOM
B/I@XHOrO0 YMCTOrO BO34yxa. 3aTBOPHO-BbIMYCKHON KnamaH W knanaH KoHTeliHepa OTKPbITbl  Anf
BbICBOOOXAEHNS OCTaBLUIErocsl B KOHTellHepe fasneHus. [locne 3anycka BaKyyMHOro Hacoca 3aTBOPHO-
BbIMYCKHOM KnanaH 3akpblBalT M BaKyyMHbli knanaH OTKpbiBalOT. KOHTeliHep BakyymMupylT A0 AaBneHus
MeHee 0,05 mm pT1.cT. B TeyeHue 1 4. [anee 3akpblBalT KnanaHbl BakyyMHOro W Bakyym/gasrieHue
MOHOMETPOB 1 OTKPbIBAKOT BbIMYCKHOW KMNanaH YWCTOrO BAAXHOr0 BO3gyxXa. HanonHAT KOoHTelHep
BO34YyXOM [0 faBneHua 206 klMa. 3aTem 3akpbiBalOT BbIMYCKHOMW BO3AYLUHBLIA KnanaH W OTKpbiBAKOT
BbIMYCKHOW KNanaH KOHTelHepa ANS BEHTMAAUUM 00 aTMocdepHOro faeneHus. MNpoueaypy NoBTOPSOT elle
ABa pasa. B koHue uuknia BakyymMupoBaHusi/HagnyBa [faBfieHMe B KOHTeliHepe poBogaT po 206 kMa
BI@XHbIM YUCTbIM BO3A4YyXOM. COAEPXMMOE KOHTeliHepa aHan3upyeTcss CUCTEMOI X - MC. B cnyyae
ecnu cogepxaHue auxnopbeHsona cocTtasnset 6onee 0,2 ppbv no cpaBHEHUO C NPSAMbIM aHann3oM
YBMIAXHEHHOIO YMCTOrO BO3Ayxa, KOHTENHep WCMnoNb30BaTb HeNb3s. B kauecTBe AOMOMHUTENIbLHOrO 3Tana
OYNCTKN KOHTeWHep cnegyeT nporpeTb Ao 100 °C B TeyeHuMe npouecca BakKyyMUPOBaHUA A0S yAaNeHUs
6onee TAXenbix BelwecTs. OgHaKo B 3TOM cilyyae KOHTeliHep cnefyeT BblgepxaTb 0kono 12 4 nepef Tem,
Kak aHa/nM3nposaTb €ro CoAepXumMoe.

6



rocT 32525-2013

Bce HemeTannuueckue AeTanu NpoMbIBalOT AUCTUIINIMPOBAHHOW BOAONW U BbICYLUMBAIOT B BaKyyMHOM
neuu (naenexne mexee 0,05 Mm pr.cT.) Npu 50 °C. CTanbHble AeTanu NoOMELLAIoT B COCY/] C METAHOSIOM B
ynbTPa3sBYKOBYIO BaHHY HA 15 MWH, onepauuio NOBTOPSAIOT, UCNOMb3YA B KA4YeCTBE PacTBOPUTENS FeKCaH.
Bce aetanu ononackveaioT AMCTUNNMPOBAHHON BOAOH W BLICYLUMBAIOT B BaKYYMHOIA neuu npu 100 °C.

Mocne nposepku aacopoUpyIOLLMX KOHTEMHEPOB HA YUCTOTY MX CHOBA BAKYyMUpPYIOT, U B TakOM
COCTOSIHUM OHU HAXOAATCA A0 MOMEHTA UCNONb30BaHUs Npu 0T6ope NPodbl.

B cucreme kanubposku gosatop (6e3 nycToro razoBoro KOHTelHepa) COeAUHEH C cucTemMoi Tpyb, a
6annoH ¢ YMCTbIM BO3AYXOM aKTMBUPOBAH ANA reHepauun NoToka BRAXHOro Bo3ayxa (2 n/MuUH) B cUCTEMY
KanubpoBKK.

9.2 NMpurotoBneHue rpPagyMpoBOYHbIX PACTBOPOB AUXSIOp6GeH3ona

BannoHbl, coaepxawme npubnuautensHo 10 ppmv auxnop6eH3ona, 0ObIMHO MCMOMNbL3YIOT Kak
nepBUYHbIE CTAHAAPTHI.

HeobxoauMO NpUroToBUTL NATb KanMBPOBOYHLIX PacTBOPOB B YBMAXEHHOM YUCTOM BO3dyxe
KOHLEHTPaLMEn, KoTopas MO3BONUT HAKONUTL AuxnopbeH3on Ha ypoBHAX 2, 5, 10, 20 u 50 ppbv.

BHYTpeHHuWIi cTanaapt npeacraenset cobou cmecb GpomxnopmeraHa, nepaeitepoxnopbeHsona
(nentepoxnopbenson-ds) u 1,4-audropbeHsona koHueHTpauuen 10 ppmv B YBNAXKHEHHOM YUCTOM
Bo3ayxe. 500 Mkn AaHHOW cmecu, BBeAeHou B 500 mn o6pasuya, no3BonuT A0CTUYb KOHLiEeHTpauuu 10 ppbv.
BHyTpeHHMII CTaHaapT BBOASAT B FOBYLUKY B T€YEHWE BCEro BPEeMEHW KanubpoBKM, XONOCTOrO OMbiTa U
aHanusa o6pasua. O6bem BBOAUMON CMECH BHYTPEHHETO CTaHAapTa AOMKEH ObITb NOCTOSIHHBLIM.

9.3 NpuroTroBneHue CTaHJApPTOB METOAOM AUHAMMYECKOrO pa3baBneHun

CraHgapTbl MOTYT ObITb NPUIOTOBIIEHbI AUHAMUYECKUM pa3baBneHuem kanubpoBOYHOrO cTaHaapTa
u3 6annoHa ¢ yBNaXHEHHbIM YUCTLIM BO34YXOM C NOMOLLIO perynsaropa notoka Macchbl U KanubpoBOYHOM
cuctembl KaHanoB. PaGouwit ctaHaapt MoeT ObiTb AOCTaBneH N0 CUCTEME KaHAnoB B YMUCThIN,
BaKyyMUPOBAHHbIN KOHTEMHEP C MOMOLLILIO HACcOCca U perynsaropa noToka Macebl.

B kauyectBe anbTepHaTUBBI aHanMMTUYeckas cuctema moxet ObiTb oTkanubposaHa nytem otbopa
npo6bl NPSIMO U3 CUCTEMbl KAaHAroB, €CNU CKOPOCTU NMOTOKOB ONTMMM3MPOBaHbl AnA o6ecneyeHusi oTbopa
)Kenaemoro Konu4ectsa KanubpoOBOYHbIX CTaHAapToOB. TeM He MeHee WCNOMb3OBaHME KOHTElHepa B
KayecTBe pesepsByapa A0 BBEAEHUSI B CUCTEMY KOHLEHTPUPOBAHWUA HaNoOMUHaeT npoueaypy, OObl4HO
ucnons3dyemylo ans orbopa o0pasuos, u nNo3ToOMy oHa Gonee npeagnouTutTenbHa. CKOPOCTM MOTOKOB
pasbaBnAoLWEero Bo3gyxa 1 NepBUYHOro ctaHgapTta U3MepsaioT C NOMOLLbIO NY3bIPbKOBOrO U3MEPUTENS UNu
OTKanMbpOBAaHHOIO ANIEKTPOHHOTO M3MepuTens noTtoka. KoHueHTpauuio auxnopbeH3ona B CUCTEME KaHArIoB
pacYMTLIBAIOT, UCNONL3YSl COOTHOLLEHUE NpU pa3baBneHnM U NCXOAHYIO KOHLIEHTpaLuio auxnopbeHsona:

{WcxooHada kaHW (S TaHa. CKopoCTh NOTOKS razay
{CKopozTh NOTIKa Boa0yxa) 4+ {Crann. CKOpoCcTL NOTOKa raza)

{KCHU.KaHan) =

Hanpumep, npu ckopocTu notoka 1 Mn/MUH cTaHaapTa KoHueHTpauuei 10 ppmy, pa3baBneHHOro
MOTOKOM BII&XHOr0 BO34yxa CKOpPOCTbio 1000 MI/MMWH, KOHEYHas KOHUeHTpauusd nony4vaerca paBHow 10

ppbv:

{10 ppm) (1 mlf min} {1000 ppb/ 1ppm}
(1000 ml/ min}+ { 1 mlf min}

(KoHu.Kakan) = =10 ppt

9.4 NMoaroToBka NPMG0Opa K BbINOSIHEHUIO U3MEPEHUIA

BknioyalotT M HacTpauBalT xpomatorpad) B COOTBETCTBMM C WHCTPYKLUMEN MO 3Kcnsyatauuu K
onucaHuweMm, npunaraemMbiMM K npubopy. YcTaHaBnuBaloT paboune napameTpbl, HeoGXxoauMble Ans
nposeAeHuss usmepenuii. Paboune napameTpbl NpUGOPOB AOMKHEI BbITk NOCTOSIHHBIMW NPU U3MEPEHUN BO
BCEM Auana3oHe KOHUEHTpauui.

KpuoreHHas nosyuika:

- 3anasaemas Temnepartypa: munyc 150 °C;

- 06bem obpasua: go 100 mm;

- NPOAYBOYHEIN NOTOK ra3a—HOCUTENS: OTCYTCTBYET.

AacopBupytouwias noByLIKa:
- 3apaBaemMas temMneparypa: 27 °C;

- 06vem obpasua: ao 1000 mn;
- NPOAYBOYHbIN NOTOK ra3a HoCUTENs: Ha BbIGOP.
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Ycnosusa gecopbumu:

KpuoreHHasa nosyuuka:

- Temneparypa gecopbumu: 120 °C;

- CKOpOCTb NOTOKa gecopbunun: ~3 Mn/mMuH He;
- Bpems gecopbumm: MeHee 60 c.

Ancop6bupyoulan noByLlka:

- Temnepartypa aecopbuun: nepemeHHas;

- CKOPOCTb NOTOKa gecopbumn: ~3 mn/muH He;

- Bpemsa gecopbumuu: meHee 60 c.

Beibop ycrnosuit ansi aacopOupyloLleil NOBYLLIKA 3aBUCUT OT OCOOEHHOCTEN BblBGPaHHLIX TBEPALIX
aacopOeHTOoB, YKasaHHbIX B cneumdukaumm oT Nnpou3BoanTENS.

YCroBUs BOCCTAHOBNEHUS MOBYLUKU:
KpuorenHaga nopytuka:

- HayanbHbIN NPOrpes;

- NepeMeHHsbIi (24 Y): 120 °C (24 u);

- nocne kagaoro 3anycka: 120 °C (5 muH).

AncopOupyroLas noByLuUKa:
- Ha4yarnbHbIA NPOrPEeB.;
- Nocrne Kaxaoro 3anycka: nepeMmeHHas (5 MuH).

Cucrema N’Xx- McC

Paspenenne nukoB OeH3ona u TeTpaxnopuaa yrnepoaa Ao 6asoBoit nuHumM Ha 100 % — HoM
METUMNNOMUCUMNOKCAHOBOW  KONMOHKE  CBUAETENbCTBYET O  NPUEMNEMbIX  XpomaTtorpaduqeckmx
Xapakrepuctukax npubopa.

[JlaHHble ycrnoBMA PEKOMEHAYITCA AN CUMOKCAHOBOW  KanWMMSAPHOM  KOMOHKU, TOMLWMHA
HenoABMKHON dpasbl KoTopon 1 MKM, AnurHa 50 M, BHYTpeHuin auametp 0,3 mMm.

a3 — HocuTenb: remnui.

CkopocTb noToka: 1 — 3 MN/MUH COrfacHo pekoMeHAaUMsM NPON3BOANTENSI.

[Nporpamma TemnepaTypbl:

- HauarnbLHasa Temnepartypa: MuHyc 50 °C;

- HavyanbHasa 3agepXxka: 2 MUH;

- CKOPOCTb Harpesa: 8 °C/MUH;

- KOHeuYHast Temneparypa: 200 °C;

- KOHEeYHas 3afepxkka: 40 NONHOro 3MUPOBaHNUSA ONpeaenAeMbIX KOMNOHEHTOB;

- 3Heprua anekTpoHos: 70 3B;

- AnanasoH ckaHupyemsbix macc: 35 — 300 da;

- BPEeMs CKaHWPOBAHUA: HA KaXKAbIA MUK AOIMKHO NPUXOAUTLCA MO KpavHen mepe 10 CKaHMPOBAHMUNA,
He npesbILas npegen 1 ¢ Ha CKAHMPOBAHME.

9.5 NpanympoBka

pagyvmpoBKky npubopa OCyLIeCTBNSIIOT HEMOCPEACTBEHHO Neped M3MEPEHWsSIMU KOHLEHTpauuu B
npobax B Havarne kaxxgoro paboyero gHs.

Mpon3BogAT aHanu3 NATU rpagyMpoBOYHbLIX PACTBOPOB B CRyYaiHOM MOPSAKE UMM B nopsiake
BO3pacTaHWA KOHLUEHTpaLuun, onpeaensioT nnowaamn nMKkos Ha xpomartorpammax (Aci: Act — Acs) U BpeMeHa
yaepxuBaHus guxnopbensona fg;.

Ansa kaxaoro usmepeHnsa paccunTbiBaloT hakrop otknuka RF; no hopmyne

RF; =8,,Cs/Sis Cy m

rae Sy — nnowaab nuka amxnop6Gex3ona, NOCTPOEHHOIO NO UOHY C M/z 146 ycn. en.;
Cis — KOHLIEHTpaLUA BHYTPEHHEro CTaHaapTa;
Sis — Nnowagb nNuka BHYTPEHHEro CTaHaapTa;
Cy — KOHUEeHTpauus amxnopbensona.

B panbHenwmx pacuyetax UCNonb3yloT cpeaHeapudpMmeTuyeckoe sHavenme RF,, OTHOCALIEecsa K
MOMHOMY AManasoHy U3MepseMblX KOHLUEHTPaLui;

8
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RF = i=1 . (2)

Taloke paccunThIBalOT cpeaHeapudMeTU4eckoe 3HaYeHe BpEMEHN YAepKUBaHUs.
3arem  paccuuTbIBalOT  CpeAHekBajgparuveckoe  (CraHgapTtHoe)  OTKNOoHeHne (CKO) u
cooTBeTCTBYOLEe oTHOcuTensHoe CKO dhaktopa oTknuka:

n

Z(RFZ _RFﬁp)2

CKO =\ ©

n-—1

CKO

OtHocutensioe CKO = -100 %.

cp

3HayeHus oTHocuTensHoro CKO He AomkHbI npesbiwaTth 15 %.

Mepuoanyeckn (uepe3 kaxagble 10 aHanu3oB) HeOOXOAMMO NPOBEPATb TOYHOCTb HAYanbHOW
KanmbpoBKM BO u3bexaHne owmbok.

[ns 9TOro NPousBOAAT aHaNM3 TPETLEro U3 NATU KanMbPOBOYHBIX PACTBOPOB. BLIMMCAAIOT AN Hero
3HaveHue daktopa oTknuka RFy aHanornyHo 9.4.

Ecnu pasHocts D no chopmyne

RFc _RFV
D:ﬁT-loo% @)

P

He npesbiwaeT 15 %, aHanu3 o6pa3LoB MOXET ObITb NPOAOMXEH, B NPOTUBHOM cny4ae TpebyeTca 3aHOBO
npoBecTn kanuBGpoBKY METOAA.

10 Mpo6ooT60p

MNpu noarotoske Ansa npobootrbopa KOHTEWHEP npeaBapuTeNbHO BakyymupyloT 4o 0,05 mm pr.cT.
Mpu OTKpbLITUM KOHTENHEpa B aTMocdepe, coaepxallei AuxnopbeH3on, pasHOCTb AABNEHUI NPUBOAUT K
HaMoSIHEHUIO KOHTEWHepa o6pasuoM Bo3ayxa. OTa MeToAuka NOAXOAUT Ans oTbopa pasoBbix Npob
(npopgomkutenbHocTb OoT 10 ago 30 ¢) wnu o06pasuyoB CO CpEeAHEB3BELWAHHOW NO BPEMEHU
(npogomkuTenbHOCTb 1 — 24 4) MpU UCMOMb30BaHUM MOTOKOOrPaHMUYMBAIOLWEr0 KnanaHa (Hanpumep,
perynsTop noToka Maccbl, KPUTUHECKOE OTBEPCTUE).

B cnyyae ucnonb3oBaHUs KPUTMYECKOrO OTBEPCTMS C NMOTOKOOTPaHWYMBAIOWMM KranaHom Oyaer
HabnoaaTbCA NageHne CKOPOCTU NOTOKa N0 Mepe NpubmkeHUn K atMocepHomy aasneHuto. OaHako npu
MCMONb30BaHUU PETyNsATOopa MNOTOKAa Maccbl cuctema npo6ooTdopa npu HU3KOM AaBAEHUM MOXET
noaaep>XuBaTb NOCTOSAHHYIO CKOPOCTb MOTOKA OT NONHOIo Bakyyma o 7 kMa (1,0 ncu) unu Huxe.

11 BbinonHeHne uaMepeHuin

OO6pasel, agcopOupyloLero KOHTenHepa [AOMMKEH HaxoAWTbCA B paBHOBECUMM C TemnepaTypow
BOo3ayxa B nabopartopuu. lNepes aHanu3om crniefyet NpPOBEPUTL W OTPErynMpoBaTb PErynaropbl Nnotoka
Macchl aAns obecneyeHus HEOGXOAUMON CKOPOCTM NOTOKa B cucreme. Heobxoaumo CoeauHUTL KOHTEWHep
€0 Bx0A0M X — MC cuctembl, kKak NoKasaHO Ha PUCYHKE 2.
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Xenaemeblli NOTOK o6pasua ycTaHaBAMBAKT Yepe3 LWEeCTUXOAO0BbIA XpoMaTorpaduyecknii KpaH u
npeABapuTeNbHbIA KOHLEHTpPaTop. AGCOMIOTHLIA 06BbeM Mpo6bl, MPOMYyCKaeMblii Yepes3 f0BYLUKY, AO/DKEH
ObITb NOCTOAHHbLIM OT aHa/In3a K aHa/n3y.

HarpeTb/oxnagntb MX CUCTEMY U KPUOTEHHYIO JIOBYLLKY 10 YCTAHOB/IEHHbIX TemMnepatyp. Kak To/bko
NIOBYLLKA [OCTUraeT CBOEN HWXKHe rpaHuubl TemnepaTypbl, LIECTMXOAOBbIA Xpomartorpachuyeckuii KpaH
BpaliaeTcsa B MNOMOXEHWe JOBYLIKA ANA Hayasna HakonneHus ob6pasua. Bpems HakonneHwus obpasua
onTMMMU3npyeTcst NabopaHToM.

BBOAAT BHYTPEHHWIA cTaHAapT (Hanpumep, € NMOMOLbK Fa30HENPOHMLLAEMOrO WNpULA WK ApYroro
anbTepHaTMBHOTO MeTo4a) B TeyeHMe nepuoja Hakonnewus o6bpasua. [o6aBAsT [OCTaTOYHbI
SKBMBANIEHT BHYTPEHHero cTaHgapta [0 koHueHTpauuu 10 ppbv B o6pasue. Hanpumep, 0,5 mn o6bema
CMEecU BHYTPEHHWUX CTaHAAPTOB, KaxXAbli KOHUeHTpauueih 10 ppmv, gob6aBneHHOl Kk obpasuy obbemom
500 M7, NpvBeAET K KOHeYHON KOoHUeHTpauun 10 ppbv kaxgoro KOMMOHeHTa CMecy CTaHA4apToB.

Mocne npeaBapuTENbHOTO KOHUEHTPUpOBaHWA o6pas3uya W CTaHAApTOB B JIOBYLIKE  KpaH
nepeknyaloT B MOMNOXEHME BBOAA, W J/OBYLUKA HarpeBaeTcs W npoaysaeTcs renvem. [loliMaHHoe
onpefensiemMoe BeLLECTBO Jecopbupyetcs Ha (DOKYCMpPYIOLLY0 J/OBYLIKY W Aasniee HanpasnsieTcs B
KanunnsipHyl KOMOHKY, [Ae B [JasibHelllleM npoucxoaaT XxpomaTorpadupoBaHve U AabHeiwas
10
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naeHtTudpukaunsa B Macc-cnektpomeTpe. KnanaH aacopbupylolero KOHTEMHepa 3akpbiBalOT, KOHTEWHep
O0TCOEAMHAIOT M 3aKPbIBAIOT.
Buiuucnsiot cogepxanune Cs, ppbv, auxnopbeHsona B aHanusupyemon npobe sosgyxa:

o - ADC, -
S - ’

(R, - 4,)
rae As — nnowaab nuka anxnop6eHsona, NOCTPOEHHOI0 MO MOHY C M/Z 146 ycn. en.;

D — ¢haktop pasbaBneHus;
Cis — KOHUEHTpaLusa BHYTPEHHEro ctangapra, ppby;
RFy, — cpepHee 3HayeHune haktopa OTKMUKA;
Ais — Nnowagb NUKa BHYTPEHHEro ctaHgapra.
B cnyvae ecnu koHueHTpauusa Auxnop6GeH3ona npeBbllIaeT M3HaAYanbHbIi  KanMGPOBOYHbLIN
MHTEpBan KOHUEHTpaLuii, anukBoTy ob6pa3ua cneayet pasbaBuTb U NpoaHanM3upoBaTh BHOBb.
YkasaHus no pasbasnexuio;

- WCNOMb3YIOT UCXOAHBLIN aHanu3 Ans onpejeneHus nNpubnusutenbHoro dakTopa pasbaeneHus,
HeobxoAMMOro Ans nonyyeHua HaubonbLIEro NUKa B Npeaenax AMana3oHa kanubpoBOYHbIX KOHLIEHTPaLMK;

- BbiOpaHHbIi  hbakTOp pas3baBneHnss [OMDKEH COXpaHATb OTKAMK  Haubonbliero nuka
Auxnop6eH3ona B BepXHel NONOBMHE HAa4aNbHOTO AuanasoHa kanubpoeku npubopa.

12 OcpopmneHue pe3ynbTaToB USMEPEHUN

PesyanaT U3MepeHuna coaepxxaHua ,quxnop6e|-|30na npeacrasnAldT B cneayowem snae:
(C4£0,15-C;) ppbv. ®)

13 KOHTPOSb NOrpewHocTn

13.1 NMposepka YyBCTBUTENBLHOCTU cucTembl MX — MC

Mpu nopo3puTenbHbIX pe3ynbTaTax M3MEPEHUW WU PE3KOM YMEHbLLUEHUU PErucTpupyembix
CUrHarnoB npOBEPSIOT 4YyBCTBUTENbHOCTb Npubopa no rpagyMpoBOYHOMY pacTBOpPY C HauMMeEHbLUEeW
MacCOBOW KOHLEHTpPauMeNn B YCNOBUSAX WU3MEPEHMN, YKa3aHHbIX B 9.4. OTHOLWEHue curHan/wym ans
onpeaensieMoro CoOeaMHeHns 4OMKHO BbiTb He MeHee 10:1. YyBCTBUTENLHOCTL Npubopa BOCCTaHABNUBAIOT
B COOTBETCTBMU C PEKOMEHAALMAMM, N3TIOXKEHHBIMU B PYKOBOZICTBE 0 €r0 IKCMIyaTaLum.

13.2 NMoaTBe pXOeHUe KanubpoBKU

Mpo6oOTOOPHUK COEAUHEH C CUCTEMOWM KaHaroB, a GannoH ¢ cyxum BO3AyXOM aKTMBMPOBAH Ans
reHepauuu noToka BRa)kHoro rasa (2 n/MuH) B cuCcTemy KanubpoBOYHBbIX KaHanoB. [OTOK Cyxoro Bo3ayxa
nNpoxXoAuT Yepes cucteMy KanubpoBOYHbLIX KaHamnoB, 4epe3 cucteMmy npo6ootbopa B cucremy
ynpasneHus/npeaBapuTenbHOro KOHLEHTpMpPOBaHusa auxnopbeHaona aHanUTMYEeCKon cucrtemel. Nocne Toro
kak ob6bem o6pasua (Hanpumep, 500 mn) npeaBapuUTENbHO CKOHUEHTPUPOBAH B JOBYLUKE, FOBYLUKY
HarpesawT U AUXNOpPOeH30N TEPMUYECKU 1ecOopOUpPYIOT B XONOAHYIO NOBYLIKY. 3Ty MOBYLUKY HarpeBaloT u
AnxnopGeH30on TepMUYeckM AecopbupyloT Ha TOMOBKY KanUMASAPHOW KOMOHKU. Jlanee nosbiLAOT
TemMnepaTypy KOMOHKM M OCYLLECTBAAIOT pasfeneHue U aeTekTuposaHue guxnopbensona metogom MX —
MC. B pesynbrate aHanusa KOHUeHTpauus auxnopbeHsona He AomkHa npesbiwartb 0,2 ppbv. B cny4vae
YAAYHOrO TECTUPOBAHUSA HA YUCTOTY oBpasel; TECTUPYIOT CO CTaHAApTaMMu BRAXHONO rasa, coaepailero
AnxnopGeH30N B KOHLIEHTPaLUAX, OXuaaemMblix B 06pasue (Hanpumep, ot 0,5 Ao 2 ppbv), kak ykasaHo Huxe.

Ons reHepauun yBNAXHEHHbIX KanMOPOBOYHBLIX CTAaHAAPTOB KanUMOPOBOYHLIM rasoBbii GanmoH,
coAepXalumin HOMMHAanbHYIO KOHLUEHTpauuio auxnopbensona 10 ppmv B a3oTe, NPUKPennsaioT K
kanubpoBoYHOW cucteme. [a30BbIn 6annoH OTKPLIBAETCA M ra3oBas CMECb HaNpPaBAsAETCA Yepes perynarop
NMOTOKa MaCChl, CKOPOCTb NOTOKA KOTOporo ot 0 o 10 MN/MUH, ANA CO3AAaHUA KOHUEHTpaUMn kKanubpoBo4oro
cTaHpgapTa Ha yposHe 1 ppb. Mocne yctaHOBNeHUsi paBHOBECUA cucTemy npo6ooTbopa noAaknovaloT K
cucTeme kaHanos. Cneayowmi atan — oToop AMHamMu4eckoin npobbl KaNMGPOBOYHOTO rasa. OAHOBPEMEHHO
C npoBeaeHmeMm otbopa npobbl NPOBOAAT MOHUTOPUHT B pEeXuUMe peanbHOr0 BpPEeMEeHM noToka
KanMbpoBOYHOro rasa ¢ nomowpto cuctembl MX — MC, 4ToGbl 06ecneunTb UCXOAHYI0 KOHLEHTpauuto
anxnopbeHsona. B koHue npouecca oToopa npobbl Npoby M3 KOHTEMHEPA AHANMU3UPYIOT U CPAaBHUBAIOT C
UMEIOLLMMUCA AaHHbIMU, YTOObI BbISBUTb, CHM3UIIAaCb MMM NOBBLICUNACH KOHUEHTpauusa auxnopbeHsona B
npouecce npoboot6opa. Oxupgaemoe koneGaHue KoOHUeHTpauum coctaenset oT 90 % ao 110 %.
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