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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o cTaHaapTe

1 NMOAIrOTOBIEH OTKpbITEIM akUMOHEPHBLIM 0DLECTBOM «Hay4yHO-UCccneaoBaTenbCKUA LEHTP KOH-
TPONA N AnarHoCcTuUkK TexHudeckux cnctem» (OAO HNLL K[ ) Ha ocHoBe CODCTBEHHOTO ayTEHTUYHOIO NEPEBO-
Oa ctTaHgapTa, ykasaHHOro B nyHKTe 4

2 BHECEH TexHunyeckum komuteToM no ctaHgaptmsayum TK 457 «KayecTBO BO3ayxa»

3 YTBEP>XAEH W BBEAEH B AEWNCTBUWE [MMpukasom ®eaepansHOro areHTcTBa no TeXHNYecKomy
perynupoBaHuio 1 metponorum ot 20 anpenga 2006 r. Ne 70-cT

4 HacTtoawumn ctaHaapT naeHTndeH mexgyHapoaHomy ctaHgapty NCO 10396:1993 «Bribpochkl cTaLu-
OHapHbIX UCTOYHUKOB. OTOOP NPob Npu aBTOMaTUYECKOM onpeaeneHum coaepxaHus razon» (ISO 10396:1993
«Stationary source emissions — Sampling for the automated determination of gas concentrations»).

[1py NnpMeHeHNUN HaCTOALLEro cTaHaapTa pekoMmeHayeTcd MCNoNb30BaTb BMECTO CChINMTOYHBLIX MeXayHa-
POAHBLIX CTAHOAPTOB COOTBETCTBYIOLWLME UM HaLWMOHaNbHbIe CTaHOapThl, CBeAeHUsl O KOTOPLIX NpuBeaeHbl B
OONONTHUTENbHOM NpunoXxeHun B

5 BBEAEH BINEPBbIE

VIHQpopmMauyuss ob UIMEeHEeHUAX K HacmosaweMy cmaHoapmy rnybrukyemcsi 8 eXxe200H0 u3oasaeMoM UH-
opMalyUOHHOM yKazamerne «HalyuoHarnbHbIe cmaHoapmbl», @ mekcm U3MeHeHUU U rMorpasok — 8 exXeMe-
CSYHO U30asaeMbiX UHGbOpMalUUOHHBIX yKa3zamersax «HaluuoHaneHbie cmaHoapmsbi». B cniydae rnepecmompa
(3aMeHbl) U omMeHbl Hacmosuwj,e2o cmaHoapma coomseemcemesyroujee yseoomrieHue byoem onybriukoeaHo
8 eXXeMEeCSYHO u3oasaeMoM UHpOPpMallUOHHOM yKa3amerne «HauuoHanbHbie cmaHOapmabi». Coomeemcemay-
fouas UHgpopmMayusi, yeeOoMIeHuUe U meKcmabi pasMeljaromces makxe 8 UHQopMalUlUuoHHOU cucmeme obuiezo
rof1b308aHUss — Ha ocbuyuansHoM calime ®PedepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Mempornozauu 8 cemu MIHmepHem

© CtaHpgapTtuHdopm, 2006

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno 1 MeTPOoSIorn
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

BblBPOCbl CTALUUMWOHAPHbIX WICTOHYHUKOB

OT60p Npo6 Npu aBTOMaTU4YECKOM onpeaeneHuu cogepXxaHus rasoB

Stationary source emissions. Sampling for the automated determination of gas concentrations

Ilata BBeaeHna — 2006—08—01

1 O6nacTtb NpUMeHeHus

1.1 O6LwWwmne nonoxeHus

HacTodawunn ctTaHaapT ycTaHaBNMBaeT MeToAbl U 00opyaoBaHUe, KOTOPble NO3BONSAOT NPOBOAUTL Npea-
CTaBUTENIbHbIA, B U3BECTHOM CTEeneHn, oToop npobd Ang aBTOMaTUYECKOro onpeaeneHnst cogepXaHus rasos B
OTXOAALEeM ra3oBOM MOTOKE.

CtaHaapT npuMeHsaoT Npu onpeaeneHum cogepxanma kmcnopoga (O, ), anokenaa yrnepoga (CO,), Mo-
Hookcuaa yrnepoga (CO), anokeuaa cepbl (SO,), MoHookeuaa asoTta (NO) n guokecmnga asota (NO,).

CTaHaapT He ycTaHaBnMBaeT TpeboBaHUA K U3SMEPEHUIO CKOPOCTU NOTOKA OTXOAALLEro rasa npu onpe-
OeneHnm MaccoBOro pacxoia rasos.

[nsa onpeaeneHns MaccoBOro pacxoda rasoB TpebyeTtca nogpobHoe onucaHne MeToaoB U3MEPEHUN
CKOPOCTU, XOTH 06 3TOM KpaTKo YNOMSAHYTO B cTaHAapTe.

1.2 OrpaHnyeHusn

HekoTopble npouecchbl rOPeHns U cuTyaLun, KoTopble MOryT OorpaHu4YnTb NPUMEHUMOCTb HACTOALLIEero

cTaHgapTa. Korga BO3HMKAOT Takue yCcrnoBust, TpedbyeTcs NPUHATUE KOMMNETEHTHOIO TEXHUYECKOro peLleHunst
0CODEHHO B creayrownx crnydyasx:

Hannyme B NOTOKE OTXOASALWEro rasa Koppo3nMOHHBIX N BBICOKO XUMNYECKN aKTUBHBIX KOMMOHEHTOB;
b) NOTOKWM ra3oB B YCMOBUSAX BLICOKOTO BakyymMa, BbICOKOrO AaBfeHUs U BbICOKON TemMnepaTyphbi;
C) BNakHble oTxXoadLwme rasbi:

d) donykTyaumm ckopocTi, TeMnepaTypbl U coAep)KaHns rasoB Mo NpUYMHe HEKOHTPONPYEMOro n3me-
HeHUs npouecca;

8) PACCITIOEHNE Td30B N3-3d HECMELWUMNBAHNA Ta30BbIX NNOTOKOB,

f) namepeHna, npoBoANMbIE C UCNOMNb30OBAHNEM YCTPOWCTB KOHTPOMSA 32 COCTOAHNEM OKpYXKatoLLien cpe-
Abl,
d) HU3KMEe YPOBHWU coaepXXaHnsa onpegenaemMbiX KOMNOHEHTOB.

Q)

2 HopMaTuBHbIE CCbINKN

B HacTosilemM ctaHgapTe UCNoNb30oBaHbl HOPMAaTUBHLIE CChINKKA Ha crneayowme ctaHaapThl;
NMCO 7934:1989 CraumoHapHble NCTOUYHUKU BbIDpOoCcoB — OnpegeneHne MmaccoBOW KOHLUEHTpau M gn-
oKkcuaa cepbl — MeToa ¢ npuMeHeHUeM nepekmcu Bogopoaa, nepxriopata bapusa nnm TopmHa

MCO 9096:1992 Bribpochl cTaumMoHapHbIX MCTOYHUKOB — OnpeaeneHne KoHUeHTpaunum M MaccoBOro
pacxoga TBepadblX YacTul, B rasoxogax — Py4Hou rpaBumMeTpuyeckna Metoa

U3pgaHne odbvumanbHoe



[OCT P UCO 10396—2006

3 TepMUHbI N onpegeneHus

B HacTodAwWweM cTaHgapTe NpUMEHeHbI crneayowme TEPMUHBbI C COOTBETCTBYIOLLIMMI onpeaeneHnaMm:

3.1 KOHOeHcUupyeMoe BellecTBO (condensable material): Bnara, Hakannueaemas B yCTPOUCTBE MPo-
OONOArOTOBKMN.

3.2 KOPpPO3UOHHaA aKTUBHOCTb (corrosiveness): CBOUCTBO OrpaHUYeHHOro rasoBoro noToka Bo3aeun-
CTBOBaTb Ha yCTPOWUCTBa Ans oTbopa npod unun apyrne noaBepXeHHble 3TOMY BO3AEUCTBUIO NMOBEPXHOCTU B
yCnoBusix otbopa npood.

3.3 copepXxaHue razaoobpasHoro BelwecTBa (gaseous concentration): Macca onpegensiemoro rasa B
eanHULe ocbbemMa Cyxoro oTxoasilero rasa B orpaHM4eHHOM MOTOKe.

[MTpunmeyatHune— CoaepxaHne ra3oobpasHoOro BeLecTBa Npu BbipaXXeHnn Yepes3 00beMHYI0 400 cTaHaapTU-
3YIOT MO OTHOLLEHMIO K M3ObITOYHOMY YPOBHIO BO3ayxa (Hanpumep, 3 % kucnopopa).

3.4 BbICOKO XMMUYECKMU aKTUBHbLIN UCTOUYHUK (highly reactive source): OrpaHM4eHHBIN ra3oBbIN NO-
TOK, coaepXaln HeyCTOMYMBbIE KOMMOHEHTLI U YCTPOUCTBA ANA yaaneHua sarpasHutenen sosayxa, KoTo-
pble MOrnu Obl BCTyNaTh B peakunn ¢ obpasoBaHUeM APYyrmx XMMUYeCcKnX BeLecTB Npu M3MeHeHUn yCrnoBUun.

[TpunmeyaHune—HeycTon4mBbie KOMNOHEHTBI MOIYT OOPAa30BbLIBATLCS KAK B OTPAHNYEHHOM NOTOKE OTXOAALLLE-
ro rasa, Tak u B yctponctaax otbopa npob n moryt 66iTb NPUHMHON HEYCTPAHUMBIX MOTNPELLHOCTEN NPW aHanunae npodsbi.

3.5 BNaXxHbIN oTxogawuun ras (wet flue gas): ['as, koTopbIK NpU TeMmnepaType HacbklWeHUA U HUXKe ee
MOXEeT cogepKaTb Kannu sBnaru.

3.0 HopManbHble ycnoBuA (standard conditions): dasneHne — 101,3 kl'la u Temnepatypa — 273 K
(0 °C).

3.7 coxpaHHOCTb Npobbl (sample integrity): cknioueHune ytedek nnm pusndecknx h XMMmn4eckmux npe-
BpaLleHUn Npobbl raza Mexay To4ukon oTdbopa npobbl N cpeacTBOM U3MEPEHUN.

4 OCHOBHbIE NONOXeHUN

[MpeactaBuTenbHBbIE NPOOLI rA30B B ra3oxoge MoryT 6biTb 0TOBpaHbl 3KCTPAKTUBHBIM U HE3KCTPAaKTUB-
HbIM MeToagamun. [pu akcTpakTUBHOM O0TOOPEe Npob rasbl Nnepen TPaHCNOPTUPOBKOW K razoaHannsatopy noa-
BEpratoT MOAroTOBKE: UX OYULLAIT OT aspo30fien, TBEPAbIX YacTul, M Apyrnx mMellarowmx Bewlects. [lpwn
HE3KCTPAKTUBHOM OTOOpEe Npod M3MepeHusa NpoBOOAT «HA MEeCcTe», NO3TOMY OTCYTCTBYET 3Tan npobonoaro-
TOBKW, 32 UCKIOYEHNEM HeobxoaMmMon unbTpanmn.

4.1 JKCTpaKTUBHbLIN OTOOP Npob

DKCTPaKTUBHLIN OTOOP Npob 3aknoyaeTcs B:
- oTbope Npobbl;
- yaaneH1un MewaroLlnx BeLWECTB;

- nogaepkaHum coctaBa rasa Ha UICXOOHOM YPOBHE NPW TPAHCMOPTUPOBKE Yepes cnuctemy otoopa npob
ONs nocneayrLwero aHannsa cooTBETCTBYIOLWMUM NPUOOPOM.

[TpMep KOMMOHOBKN CUCTEMbI 3KCTPaKTUBHOMO oTOOpa 1 NoaroToBKM Npod npuBeaeH Ha pucyHke 1.
4.2 He3akcTpaKTUBHbLIA OTOOp Npob

[Tpn He3KCTpaKTUBHOM OTOOpe Npoby rasa 13 NoToka He OTOMpartoT, a orpaHMdMBaloTCs AUMPPY3IUOHHBLIM
KOHTaKTOM U3MepPUTEeNTbHOU A4YenK C MOTOKOM rasa HenocpeAacTBEeHHO B raszoxoae. ['lpnumep cxemMmbl He3KCTpaK-
TUBHOIO TOYEYHOro gaTtyuka npueedeH Ha PUCYHKe 2, HEe3KCTPaKTUBHOIC MapLUpyTHOro AaTtdymka — Ha
PUCYHKe 3.

5 YcnoBus oTtbopa npeacraBuTeribHbIX Npoo6

5.1 XapakrepucTuka NCToYyHUKa BbIOpPOCOB

5.1.1 lNpeacTaBUTENLHOCTL ONpPeaeneHna coaep)KaHua razoobpasHbIX KOMMNOHEHTOB B OrpaHNUYeHHbIX
ra3oBbIX MOTOKaX 3aBUCUT OT cneayowmx hakTopoB:

a) HeoOHOPOOHOCTU NOTOoKa (HanpuMep, U3MeHEeHU KOHLUEeHTpau M, TeMnepaTypbl WA CKOPOCTU rasa B
nonepeyHoOM ceveHnn rasoxoaa 1Us-3a BNaXKHOCTU UM paccioeHUs ra3oBOro NoToKa);

b) yTeuek rasa, HaTekaHUA BO3adyXa UM peakLui, NOCTOAHHO NPONCXoasALWMX B rasoBon dase;



[OCT P UCO 10396—2006

C) cnydaunHbIX NOrPeLIHOCTEN, CBA3AHHBLIX C TEM, YTO Npoba KoHeYHa, 1 ¢ npoueaypon oTdoopa nNpod, Uc-
nonb3yemMon ang nonyvyeHus npeacrtaBuTensHoON Npoodkl.

5.1.2 Ha npeacrtaButenbHOCTb NMPobbl OTXOAALEro rasa BAusitoT!

- pexXunm paboTbl UICTOUHUKA BbIOPOCOB (HanpumMep, LUKNUYECKUN, HEMPEPLIBHBLIN UM NepUoaguyecKi
npoLecc);

- YPOBeHb coadepXaHua onpenensemMoroc KOMnoHeHTa rasa;

- pasMep UCTOYHUKA;

- KOHoUrypaumsi razoxoga B MecTte otbopa npob.

C y4yeTOoM 0CODEHHOCTEN NUCTOUHMKA BLIOPOCOB, YKa3aHHbIX B 5.1.1, AnNa KaXaoro pexuma paboTbl 40N-
)XeH ObITb YCTaHOBMEH Npodunb KOHUEHTPpaUUN onpeaensieMblX KOMMNOHEHTOB, NO3BONACLWNAA HANT HAWUITYY-
Liee MecTo oTbopa NpoodHI.

N8 HEeKOTOPLIX UCTOYHUKOB BbLIDPOCOB MOXET ObITb XapakTepHO HENOCTOAHCTBO B TEXHONMOMNMYECKOM
npouecce (T. e. UMKNUYEeCKNe N3MeHeHNs), 1, crneaoBaTenbHo, NMobdoe n3MepeHne KoHLIeEHTpaLun, 3aBUcsLLee
OT BpeEMEHU, MOXKeT ObITb MeHee NpeacTaBUTENbHLIM MO OTHOLUEHWIO K YCpeAHEHHO M KOHLIEHTPaLU WK, eClN HE
YUTEeH BeCb LMK M3MEHEHUWN.

5.1.3 llepen nposegeHUEM pPerynapHbIX MUamMepeHnn n3y4varoT COOTBETCTBYIOLWNE XapaKTePUCTUKU TeX-
HOMOTMYECKOro npoLecca NCTOYHMKA, NPobbl BLIBPOCOB KOTOPOro ACIMKHbLI ObITb 0TODPAaHbI U NpoaHannU3npPo-
BaHbl. [lepevyncneHHble HKe XapaKkTepPUCTUKA He ABNSTCH UcHepnbiBaoLWMMNA:

a) pexum padoThl (LMKNNUYeCKnA, nepuogmnyueckun N HenpepbiBHLIN);
D) cocTaB M MHTEHCUBHOCTbL NoAayn 3arpysovyHoOro Matepuana;
C) COCTaB U UHTEHCUBHOCTbL Nogavun TONnMBa;
d) TemnepaTypa n gaBreHue rasa npu HopmManbHOM padbovyem pexkmme;
e) apdPeKTUBHOCTL PaboThl YCTPOUCTB KOHTPOSSA 3arps3HEHUIA;
f) KOHUrypauusa rasoxoaa, U3 KOToporo oyayTt otoupaTb Npobbl, MOryLwas BINMATbL HA pacCclioeHme NnoTo-
Ka OTXOOALEro rasa;
g) 0BbeMHbIN pacxoa rasa;
h) oXuaaembl COCTaB rasa 1M BO3IMOXHbIe Mellarolle BellecTBa.

[MTpumevanune 1 — Ecnnraszoxoa, n3 kKotoporo otomparT npobbl, HaXoANUTCS N4 AABNEHNEM, BAKYYMOM UNK
NPy BbICOKOW TEMNeparype, To cneayet cobniogarte TpeboBaHmnsa 6&30nacHOCTM.

5.2 OnpeneneHne mecta otéopa npob

5.2.1 ObcnepoBaHue MecTta oToopa npod
[TpoBoasiT obcnegoBaHMe Mecta oTbopa npobd ¢ uenbio oueHUTb Takme pakTopsbl, Kak:
a) besonacHOCTbL NepcoHana;
b) MecToHaxoXaeHue BO3IMYLLUEHUN NOTOKA;
C) AOCTYMHOCTb MecTa oTbopa npood;
d) Hanuume npocTpaHCcTBa AN pasMeLlleHnst yCTPOUCTB oTbopa npob, npnbopoB K, Npn HeobXoANMOC-
TWU, COOPYXeHUA pabounx Nnowaaok;
e) Hanu4me 3NeKTPUYeCcKOW CeTn, CXKaToro Bo3ayxa, Boabl, napa u T . a.;
f) pasmelleHune WTyLepoB Ansa otoopa npob.

[Tpunmedanune—Cneayer BbINONHATL TPpeboBaHus BesonacHOCTM Npu paboTe B 30HaX, rae CyWweCcTBYeT BO3-
MOXXHOCTb BO3HUKHOBEHUS B3PbIBOONACHOM U XUMUYECKM ONacHoW aTtmocdepsbl. cnonb3dyemoe anekrpoobopyaoBaHme
OOIMKHO COOTBETCTBOBATb TpeboBaHMAM He30nacHOCTN.

5.2.2 Bblibop mecTa oTb6opa npob

Heobxoanmo obecneynTb, YTOObl U3MEPEHHBIE KOHLIEHTPALKWWN ra3oB OblNM NpeacTaBUTENbHBIMU AN
cpeaHNX YCINOBUN (NapaMeTpoB, XapakTepUCTUK) BHYTPW rasoxoga nnu Tpyosl. TpeboBaHUA NP 3KCTPaKTUB-
HOM OTOOpE razoB MOTyT DbITb HE TaKUMM XKECTKUMU, Kak Npn oTbope TBepabixX BelwecTB. MecTo oTbopa npob
BbIOMpPAtOT HA PpacCTOAHUN, yaaneHHOM OT NPensiTCTBUA, KOTOPbIe MOTYT HapyLllaTb NOTOK rasa B rasoxoae Unu
Tpybe. CogepkaHue 3arpsasHUTeNnen MoXeT U3MEHATLCH B npeaenax nonepeyHoro ceveHus razoxoga. Cogep-
XaHue 3arpsasHuTenen B pasfnMyHbIX TOYKax NonepeyHoro cevyeHnsa npeasapuTebHO NPOBEPSOT ANA OLeHKN
OQHOPOOHOCTU NOTOKA U ODHapPYXXeHUA HaTEKaHMUS BO3AyXa, pacClOeHMs ra3oBOro NoToka U T. 4. Ecnn namexe-
HE KOHLIeHTpaUnK 3arpasHUTens B npeaenax nonepeyHoro ceveHnda no pesynsrartam npeapaputenbHoro aHanumsa
npesbIWaeT = 15 % 1 mecto oTO0pa NPOO HEBO3IMOXHO N3BMEHUTL, PEKOMEHAYETCH NPOBOAUTE MHOTOTOYEYHbIN
oTObop Npood.
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MHorotoveyHsin 0TOOP NPOd NPoBOAAT NMDO NepemMeLllieHUEM 30HAAa OT TOUKNU K TOUKEe, NNOO NCNOMb3yH
30HA ¢ Heckonbknmu Bxogamu (MCO 9096). ObbIYHO N3-3a AN PY3INUU U TYPOYNEHTHOTO CMeLlMBaHKUA MOTOKOB
coepXXaHue razoobpasHbIX 3arpsi3HUTerien BO BCEX MecTax NonepevyHoro cevyeHust rasoxoga oguHakoBO Y
Onst onpeageneHns cpegHero coaepXXaHmsa oTomparoT npodby TONbKO B OAHOW TOUKe B Npedenax rasoxoaa nnu
TPyObI. [Mpoby rasza oTOUPAaOT OKOMO LeHTPa razoxoaa Unmn Tpybbl B TOUKE, OTCTOSALLIEN OT ee LieHTpa He bonee
yem Ha 1/3 paaunyca. lNpn NCNoNb3OBaHUN HE3KCTPAKTUBHLIX CUCTEM MONyYaloT (HACKONbKO 3TO BO3MOXXHO)
peacTaBUTENBHYO NPOBDY, NpU4eM NpeaBapUTenbHO HEODXOOAMMO rapaHTUPOBAaTL, YTO MECTOPAaCTNONOXKeEHNE
1pndopa aBnseTcs npeacTaBUTENIbHLIM.

5.3 lNpodunb KOHUEeHTPaLUU, CKOPpoOCTU U TeMnepaTypbl OTXoAALLEro rasa

[lepen perynapHbiM oTOOPOM Npod HeobxoaAMMO onpeaennTb MPOCTPaHCTBEHHbIE WUTM BPEeMeEHHbIe
pNyKTYaumMmM KOHLIEHTPAaL M KOMIMOHEHTOB rasa, a TakKke NnpoBecTU npeaBaputefibHoe HabnwaeHUe 3a KoH-
LleHTpaunen, TemnepaTtypon U CKOPOCTbIO rasa. KoOHUEeHTpaLUuio, TeMnepaTypy 1 CKOPOCTb rasa B TOUKax 0TOO-
pa Npod N3MepsItoT HECKONbLKO pa3 Anda Nony4eHUs UX npoCTPaHCTBEHHOIO U BPEMEHHOrC npodpunen. 31K
nccneaoBaHus NPOBOAAT, Koraa npeanpusaTne paboTaeT B TEX XKe YCMOBUSX, YTo OyayT cobnioaeHbl U BO Bpe-
MS KOHTPONS, C Lenbo onpeaennTb, SIBAAOTCA N MecTo 0Tbopa npod noaxoasilum, a YCroBust B razoxone
yOOBNETBOPUTENbHBIMU (CM. 5.1.2).

5.4 Hdpyrue dakTopbl

[TouHUKMN AEeNCTBUA U YCTPOUCTBO M3MEPUTENBHOWU CUCTEMbI MOTYT 3HAUYUTENbHO BNUATL Ha NpeacTaBU-
TeNbHOCTb OTOOPAHHOW NPOOLI OTHOCUTENBHO CoAepPKaHMUS onpeaensieMoro KOMNOHEHTa B OTXOOSLLEM rase.
Hanpumep, BbIDOP MecTa oTOopa Npod B rasoxoae crnegyeT NpoBoanTb boree TwaTenbHO NP UCNoNb3oBa-
HUW 3KCTPAKTUBHOU U3MEPUTENBHOW CUCTEMBI (TOUEYHBIN MeTod U3MepeHUIN) No CpaBHEHUIO C HEBKCTPaKTUB-
HOW CUCTEMOW (MeToa npocBevnBaHus). Kpome Toro, Tpybku anga otoopa npod A0MKHbBI ObITh BIMNOMHEHLI K3
MaTepuanos, He obrnagaroLnX CocobHOCTLIO aAcOopPOUPOBaTL rasbl, Tak Kak 3TO BIIUSAET HA BPeMS OTKIIMKA 13-
MEpUTENbLHOro Ornoka. XumMmdeckasd CTOUKOCTb MaTepuanoB — B COOTBETCTBUMM € Tabnuuen A.1
(NpunoxeHue A).

Cneayet no3aboTUTLCA O coXpaHeHUN 0TODpaHHOMW NPOOLI C MOMOLLLIO NPaBUNbLHOTO Noadbopa ocbopyao-
BaHUA U COOTBETCTBYHIOLLMX HArPeEBa, OCYLLKU, a TaKKe KOHTPONA 3a yTedykamn U T. 4. Ha coxpaHHOCTb NpooHkl,
KpOME TOro, MOTyT BNUSITb KOPPO3UA, CUHEPTU3M, B3aUMOOENCTBME KOMMNOHEHTOB, pasnoXXeHne n agcopouus
(CM. pasgen 6).

6 ObopyanoBaHue

MaTepuansl, NpUMeHsIEMblE ANSA N3rOTOBNEHUSA YCTPOMUCTB O0TOOpa nNpob, npueeaeHsl B NPUNOXKeHUN A.
6.1 YcTponcrtBa Anda 3KCTpakTUBHOro otbopa npob

6.1.1 ®PuUnbTp rpydéon o4UMCTKU (NepBUYHBLIN PUNBLTP)

OUNLTP U3rOTOBNAIOT U3 COOTBETCTBYIOLWLEro crnnaea (Takoro Kak cneuuaneHaga Hep)kaBetowas ctanb),
DOpOCMNUKATHOIO KBapLa, KepaMnki N apyroro noagxoasiero matepmana. PekomeHayeTtca punbTp, 3aaep-
XUBaroLWMK YacTuubl pasmepom bonee 10 MKkM. Takke MOXeT noTpeboBaThbCA PUNBTP TOHKOW OUYUCTKM (BTO-
PUYHBIA UNbTPR) (CM. 6.1.4). PUNLTP MOXKET ObLITb pasMeLLeH 3a npeagenamMmun rasoxoaa UM Ha KoHUe 30HAA
ans otoopa npod (cm. 6.1.2). Ecnn dnnbTp noMeLwatoT Ha KoHLLE 30HAa, TO MOXKET ObITb YCTaHOBMEHA OTpaXka-
loLLast nnacTuHa, YTobbl NpeaoTBpaTUTh HaKoMNeHWne TBepabliX YacTuy, Ha PpOoHTaNbHON NOBEPXHOCTU K-
nbTpa WU, Kak cneacTeue, ero 3akynopky. Cneayet NpUHUMaTbL Mepbl AN UCKITIOYEeHUS 3arpasHeHnsa punbtpa
TBEepAbIMA YacTuLaMK, KOTOpble MOTYT BCTyNaTb B peakuuilo € rasamu, Uto npueedeT K MNONyYeHUo
OLLUMDOYHOro pesynbTaTa.

6.1.2 30HA

6.1.2.1 MeTannu4yeckme 30HAbI

MeTannuyeckne 30HAbLI LLMPOKO UCMONb3YHTCH Ans oTbopa npob raszos. Belbop meTanna 3aBUCUT B
OCHOBHOM OT (PU3NYECKNX N XMMNYECKUX CBOUCTB OTOUpaemMon Npodbl 1 Npupoabl onpeaensaemMoro rasa.

Markaa HM3KkoyrnepoaucTaa ctane NoABepXKeHa KoOppo3nuv B NMPUCYTCTBUM rasoB-OKUCTIMTENEN N MOXET
ObITb NOpUCTON Anga Bogopoaa. lNoatomy npu temnepatype Ao 1175 K npuMeHsoT HepXKaBetoLwyo ctalnb Un
XpoMucTble cTann. [Npur 6onee BLICOKMX TeMnepaTypax NPUMEHSAOT CTanu Unu apyrue cnnasbl yny4leHHOro Ka-
yecTBa. Ecnn BO BHYTpPeHHEN YacTW 30HOa NPoUCXoauT KoHAeHcauusi, ero HarpesatoT. [pu oTbope npob
OYEHb roPSAYMX raszoB NPUMEHSAIOT OXNaXKaeHne ¢ NOMOLLbIO BO3AYLWHOW NN BOAAHOW pybaLlKu.

[MTpumevanune 2 —lpnpaboTe BO B3PLIBOONACHOM aTMOchepe meTannnyeckne 3oHabl cneayer 3a3eMnsiThb.
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6.1.2.2 OrHeynopHbie 30HAbI

OrHeynopHble 30HAbI (CM. NpUNnoXXeHue A) U3roToBNAIOT U3 KBAPLEBOro ctekna, gapdyopa, MynnuTta unu
PEeKPUCTaNNMM30BaHHOIO OKcKaa anmtoMUHKUSA. OTU MaTepuanbl Xpyrnkyu K, 3a UCKNoYeHMeM Keapua, MOryT ae-
dbopMUpoBaTLCS NPU BEICOKUX TeMNepaTypax, a Takke pacTpeckmBaTbes Npuv TENOBOM yaape.

30HAbI N3 BOPOCUNUKATHOrO CTEKMAa BblAepKMBAKOT TeMmnepatypy Ao 775 K, U3 KkBapLEeBOro ctekna — Ao
1300 K. Opyrue orHeynopHble KepaMmmiueckme matepuansl BblAepKUBatoT 1N Bornee BbICOKME TEMNEpaTyphl.

6.1.3 HarpeBaeman Tpybka gns otoopa npod, noacoeaAnMHeHHan K YCTPOUCTBY ANA yaAaneHusa Bnaru

Tpybky ansa otbopa npod N3roTOBNSOT U3 HepXaBetoLwen ctanu unu nonutetpadTopatuneHa (IMTP3I).

OuameTp Tpydbku ansa otdéopa npod gonmkeH obecneymBaTh pacxo rasa (ganee — pacxof), 40CTaTOUHbIN
Ons BblpaboTKU cUrHana gatdymkamm, ¢ yd4eTom ee ANMHbI U HarHeTaTenbHbIX XapakTepucTuK UCNONb3yeMoro
Hacoca (CM. 6.1.5).

Temnepartypa Tpyokn ans otbopa npob gonkHa He MeHee YeM Ha 15 K npeBbilWwaTh TeMNepaTyphbl To4eK
POCHLI BOAbI U KNCNOT, cogepKalmnxcsi B oTobpaHHOM rase. Bo Bpems oTbopa npod npoBoasiT KOHTPOMb TEMMNE-
paTypbl.

[ns ymeHbLUeHUA BpeMeHM HaxoxXaeHUs npobbl rasa B Tpydke and otbopa npod 1 ceeaeHUst K MUHUMYMY
prUcka PU3NKO-XUMUYECKOTO NpeBpalleHns Npobbl NOTOK rasa MOXET ObiTb OoMnblle NOTOKA, HEOOXOAUMOTo
Ons aHanuTu4eckmnx BNoKoB; B 3TOM Clyvyae aHanmMaupyoT YacTb Npobbl, a M3DLITOK raza copackiBaloT Yyepes
bannacHbIM KnanaH (CM. pucyHok 1). [ns ncknroveHus KoHaeHcaumm MOXeT noHagobuTbca Nogorpes Tpyoku
01151 TpaHCNOPTUPOBKK NPood.

6.1.4 PUNLTP TOHKON OYUCTKU (BTOPUYHBLIN (PUNLTP)

[ns yoaneHna ocTaBLUMXCA TBEPAbIX BELWECTB, YTO HE0OX0AMMO ANg 3aLlnThl Hacoca (CM. 6.1.5) 1 raso-
aHanusartopa, MoXeT NoTpeboBaTbCA PUNLTP TOHKOW OYUCTKN. Ero pacnonaratoT HeNOCPeaCTBEHHO HKE NO
MOTOKY OT 30HAA 3a TpyOKon Anga otoopa npob (cm. 6.1.3). PekomeHayeTca UCNonb3oBaTh PUNLTP, 3adepKnBa-
oL M YacTuubl pasmepom bonee 1 MkMm. INpnemnembim matepuanom asngaetcs [NTP3 nnm dopocUnukaTHbLIN
KBapL,. Pasmep punsTpa onpeaensitoT ¢ y4eToM HEOOXoAMMOTro NoToKa NPodbl U AaHHBIX O pacxoae Ha e AUHNLLY
nnowaaun, ykasaHHbIX NpoU3BoaUTENEM.

PUNLTP cneayeT HarpeBaTb 40 TeMnepaTypbl, He MeHee YyeM Ha 15 K npeBbilWarowen TemnepaTtypbl To-
yek pocbl BOAblI U KUCOT O0TOBpaHHOro rasa. PUnbTp TOHKON OYUCTKUA MOXKET ObITb HeoborpeBaembIM. B 3TOM
cllydae ero pasmellaroT HenocpedCcTBEHHO 3a YCTPOUCTBOM, yaandaLwmnm (oxnaxgamwmm) BoasaHon nap.

6.1.5 Hacoc ansa orb6opa npob

[ns HenpepbIBHOMO 0TOOpPa Npob U3 razoxoga vyepes cuctemy oToopa nNpod UCNONMb3yHT repMeTUYHbIN
Hacoc. OTC MOXET BbITb AnadparMeHHbIn NMMBo MeTannMYecknin cunbdOHHbIA HACOC UMM HAcOC APYroro Tuna.
Hacoc gomkeH bbITb caenaH U3 KOppo3noHHO-CTOUKOro MaTtepuana.

MoLLIHOCTb Hacoca AomKHa NO3BONsATbL 0becneymBaTb BCe rasoaHann3aTopbl HEOOXo0AUMMbIMU NOTOKAMM,
a Takke obecnevnsaTb U30bITOYHBLIA NOTOK (10 % Heobxoanmoro notoka). [Ans KOHTPONS pacxoaa ycTaHaBMn-
BalOT NepenyckHon knanaH KnanaH npoaneBaeT cpoK cnyXdbl Hacoca Npu ero 4YactoM UCNonb3oBaHUU Npn
HU3KMX pacxogax. HekoTopble cepMAHO BbiNyCcKaemMble MOAYNU NOArOTOBKNU NMPOO MOTryT ObITb YKOMMNMNEKTOBAHbI
HAaCOCOM, YCTAHOBMNEHHBLIM Nepeq oxnagutenem/memMmbpaHHbIM ocyLlUMTenem. B Takmx cnyyasix, npm Hanu4uu
BbICOKOW KUCMOTHOCTU U BNaXXHOCTU ra30BOro NOToKa, HAacoc AoMmKeH paboTtath Npu Temneparype, He MeHee
yemM Ha 15 K npeBbilaowen TemMnepaTypy TOUKU pPOoChl KUCMOTHI. [1pK 3TUX YCNOBUAX NpeaycMaTpuBaroT 40-
MOSTHUTENbHOE TEXHUYECKoe 0bCnyKnBaHume.

6.1.6 YaaneHue napoB BoAbl

[ns ynaneHusa napoB BoAbI crneayeT NpUMeHATs NMbo MeToa KoHAeHcaLUMm (oxnaxaeHust), nMbo MmeTtoa
OCYLLKM (C NOMOLL b0 MeMBpaHHOro ocymnTens), NMdo nx B KombuHaumnm. onyctTumo UCNoMb30BaHWUE NMOrnoTu-
Tens Bnarn, ecinn oH He oKa3bIBaEeT BIUAHUSA Ha coaepXaHue rasoB, Takux Kak CO. Kaxxabli MeTod MMEET CBOU
NPenMyLLECTBA, B CBA3U C 3TUM HEODXOANMMO OTMETUTL CneaytoLlee:

a) [Nlpn npumMeHeHNN MeToda KoHAeHcaUun (oxXnaxageHua) yaganeHue Bnarv npoucxoauT 3a npegenamu
HarpesaemMoro broka.

b) lNpn NnpumeHeHUNn MeToaa OCyLIKA (C MOMOLLLIO MeMOpaHHOMO OCYLLIUTENS) NONOBUHY TPYOKU C OCy-
lTenem (BNa)KHbIM KOHeL,) crieayeT HarpeBaTb 40 TeMnepaTypsbl, Ha 15 K npeBbilatollen TemnepaTtypy ToUKA
POCHI KOHAEHCUPYEMbIX KOMMOHEHTOR rasa. [pn Hanmuun B npobe KUCNOThl He0DXOAUMO YYUTLIBATL TEMMNEPa-
TYPY TOYKM POCLI KMCNOThl. KonnyecTBO npoAayBOYHONO BO3AyXa ACIMKHO COOTBETCTBOBATb yKasaHHOMY B
MHCTPYKLUMN NPpOU3BoaUTENS.
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c) MoxeT ObITb NpUMeEHeHOo pasbaBneHune Ang yMeHbLUIeHNs cogepKaHnsl BoAbl 40 YPOBHS, KOrga ocTaB-
Lasica Boga He ByaeT okasblBaTb BIUSIHUS.

[ToCKONbKY Ha pbIHKE CYLLECTBYET MHOMC BO3MOXKHbIX CUCTEM NPpobonoaroToBKU, HACTOALWMA CTaHAapT He
COAEPXNT cneunarnbHbIX pekoMeHaauUnin no nx pasmeLleHuto.

6.1.7 Tpybka pna otb6opa npod, nogcoeauHeHHasa K razoaHanulaTtopy

UacTb Tpybkn ana otbopa npod, noacoeguHEeHHasa K razoaHann3artopy, Jo/MKHa ObiTb U3roTOBMEHa U3
noaxoasuWero Mmarepumarna u UMeTb pasMep, COOTBETCTBYIOLLWMA NapamMeTpam rnpubopa.

B 3aBMCMMOCTW OT TOro, Kakom MeToq yaaneHus napoB BOAbl NPUMEHEH — OCYLLKa Unn pasdaBneHue,
HeobXoAMMO OCYLLIECTBNATL KOHTPOMb TEMNEpaTypbl B MeCcTe NoJadn Ha BXoa AaTyuKa BNaXKHbIX ra3oB, B ApY-
NX CRyYasax MOXET Takke noTpeboBaThes NPeaoTBPaTUTb KOHAEHCALNIO BbILE MO NOTOKY OTHOCUTENbHO XONO-
OWUNbHUKaA — TaMm, rae B cuctemMy otbopa npod nonagatoT ropsvme rassi.

[Tpun pereHepaumn onnstpa rpybon oMNCTKA (MPpU OYNCTKE NPOTUBOTOKOM) YCTaHaBNMBAOT KnanaH pery-
NMpoBaHUs AaBneHUst ANns 3aluTbl YCTPOUCTB AN oTOopa Npod OT NOBpeXASHUS CXKaTbiM BO3ayxoM. KnanaH
pacrionaratoT BbILUE MO MOTOKY OTHOCUTENLHO CUCTEMBI NPODONOAroTOBKN.

6.1.8 'a30BbIN KOMNNEKTOP

[[Aa30BbLIN KONMEKTOP AOMKEH ObITb M3rOTOBMNEH U3 COOTBETCTBYIOLLEro MaTepuana n UMeTb OTAENbHbIN
BbIXOA A1 KayKaoro razoaHanuaartopa. Ero pasmep gormkeH no3BonaTb obecnevmBaTtb HEOOXOAUMbIM MOTOKOM
rasza Bce npubopsbl, HO BbITb AOCTAaTOMHO MarieHbKUM, YTODBI CBECTU BpeMs NpebbIiBaHUSA B HEM rasa K MUHUMY-
My. OTpaboTaHHble rasbl AOMKHbI ObITb yaaneH.l.

6.1.9 BakyymmeTp

[ns koHTpons paboThl Hacoca Ans otéopa nNpob Ha ero Bxoae MOXeT ObITb YCTAHOBMNEH BAKYYMMETP C
ananasoHom namepernn ot 0 go 100 kMa (cm. 6.1.5). BakyymmeTp no3onsgeT obHapyXmnTb 3akynopmBaHue
MK NpoTekanne dunsTpa, Korga Heobxoamuma ero o4mcTka nnn sameHa. BMecto BakyymmMmeTpa MoXeT BbiThb
MCMNONb30BaH PacXoAoMep € CUrHarnbHbIM YCTPOUCTBOM KOHTPOMS, YCTAaHOBMNEHHLIM B ra3oxoe Bhille Mo no-
TOKY OT rasoaHanusaropa.

MpumedvaHune 3—[JomkHo BbiTb 0bBecneyeHo COOTBETCTBYIOLWlEE AaBNeHMe KanubpoBoudHoro rasa'’ ans
CHabXeHus1 BcexX NpnbopoB HEODXOANMBIM NOTOKOM rasa. [oTok KannbdpoBO4HOIo rasa AomKkeH ObiTb aHANOrMYeH NOTOKY,
NCMONb3yeMOMY NPU HENPEPLIBHOM aHanuse npob. Crneayet npyuHUMAaTh MEPLI AN NPeAOTBPALLEHNS MOBbLILLEHNS JaBINe-
HUSA B razoaHanmaatopax. M30bITOK rasoB 13 KONMeKTopa n Apyrmx yCTPOUCTB AOMKHbIM 00pa3om yaansatoT na paboden
30HBbI.

6.1.10 MeTtoauka pasdaBsneHus

PazbaBneHune siBNAeTCs anbTepHaTUBON KOHTPOSA ropsavero rasa UM ocyLky npodebl. TexHuka pasbas-
neHunst Npodbl (PUCYHOK 4) NO3BONSAET:

- CHWU3UTb KOHLUEHTpaLUn KOMMOHEHTOB aHannM3snpyemMoro rasa o ypoBHS, COBMECTUMOro ¢ AMana3oHOM
N3MEepPEeHNI aHanUTU4ecKoro 6noka;

- CHU3UTb TEMNEepAaTypy TOYKU POCkI BOAbI pazbaBneHnem npodbl CyXrUM rasom, YTobbl YMEHbLINTL PUCK
KOHOEHCaLUMWN B ra3oBbIX TpydOKax;

- CBECTU K MUHUMYMY BITUSIHUE HEKOTOPLIX COSANHEHUN, NPUCYTCTBYIOLLUUX B Npode 1 yganeHne KOTOPbIX
3aTPYAHUTENBbHO, YMEHbLUEHNEM OTHOCUTENBbHBIX U3MEHEHUIN UX KOHLIEHTpaUWUK (Hanpumep, pasbaBneHune cy-
XM BO3OQYXOM, KOrga UsMeHeHne coaepkaHmsa Kncnopoaa B npobe npuBoAUT K UCKaXKEHUo pesynbtaTta UsMe-
DEHUA KOHLIEHTpaLWUX gpyroro KOMNOHEHTa);

- 3aMennTb PU3NKo-XumMmmnveckoe rnpeppatleHme npobbl NOHWKEHUEM CKOPOCTU peakunid Npr HUSKUX
TeMnepaTtypax n KOHLUEeHTpaLuusX.

KoadbpuuneHT pasdaBneHmna cneayet BuibupaTb B COOTBETCTBUU C UenaAMU naMmepeHnin. OH AomKeH
OCTaBaTbCsl MOCTOSIHHLIM, Tak Kak YacToTa kanubpoBku® aHanuTMYeckoro 6roka 3aBUCUT, cpeam Npounx dak-
TOPOB, OT CTabUNbHOCTU KOS uLMeHTa pazbaBneHUs.

[TpnmevaHune 4—B cnyyae skCTpakTMBHOro otbopa npod ¢ yaganeHnem Boabl pe3ynbTaThl U3MEPEHNS KOH-
LeHTpaLUWn NPUBOAAT K CyXOMY raay.

Mcnonb3yoT pasnuyHble TUNbl YCTPOUCTB:
- CyXalollue YCTPOUCTBaA (Kanunnsipbl, akycTU4eckne Hacagku, UronbdaTtble KnanaHbl U T. 4.);

Y KanubpoBouHbIli ras (calibration gas) B o6nactum razoBoro anHanusa B Poccunckon ®egepaumm NpuHATO Ha3bIBaTb
rpagynpoBOYHbIM ra3omM [Mnn noBepovHon razoon cmecoto ([ C)J.

2) KannbpoBky B Poccunckon Pegepaumm B JaHHOM Crnyvae NPUHSATO Ha3biBaTh MPagynpoBKOW.
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- pacxogomMepbl No odbemMy UnM Macce;

- perynaTtopbl gaBneHnsa U (Unu) noToka,;

- BO3MOXHO, YCTPOUCTBA, NpegHasHavyeHHble AN BBeAeHUA NonpaBok, NO3BONALWMX YYUTLIBATL BIUA-
HHUe PU3n4ecKnxX CBOUCTB NPobbl Ha KO3IMMPULUMEHT pasbaBneHus.

[1ns1 Kaykaoro KOHKPETHOro crnyyast BblbupatoT ras-paszoasmTerb ¢ y4eTOM ero CBOUCTB M YACTOThI. BaXHO,
YTOOBLI aHaNM3NpPyemMbli ras He NPUCYTCTBOBAN B rase-pasbaBsuTene, a ras-paszbaBuTernb HE B3aMMOOEeNCTBOBAT
C onpegensgemMbIiMA KOMNOHEHTaMM.

Bonblune 3HavyeHUsa KosdpPUUMEHTOB paldaBneHUss MOryT NMPUBECTU K O4EeHb HU3KUM KOHLIEHTPaLMSM
onpeaensaemMbiX KOMNOHEHTOB M 3a CHET aacopOLMM K MOSABNEHNIO CYLLECTBEHHbLIX NOrPELLUHOCTEN Pe3ynbTaToB
namepeHun. Ins ncknoyveHmns aToro ABneHna Heobxoanm nogdop COOTBETCTBYOLMX MaTepranos.

6.2 YcTpoucTBa ANA HE3KCTPAKTUBHOIo otbopa npod

6.2.1 TouyeuHble AaTYUKN

TouyeuHble gaT4UKKN AN HESKCTPaKTUBHOIMO oTbopa npob, pacnonoXeHHsle Ha KoHue 3oHaa (CM. 6.2.1.2),
noMeLlaloT B rasoBbIMA NMOTOK BHYTPU rasoxoga. [a3 KOHTPONMPYOT B OAHOU TOYKE UM Ha KOPOTKOM yyacTke
(MeHee 10 cM) B 3aBUCUMOCTU OT NpuHUMNAa naMmepeHUn. TodedHble gaT4yMKM AOIMKHBI codepXXaTb YCTPOUCTRA,
onuncaHune KoTopbiX NpuBegeHo B 6.2.1.1—6.2.1.7. [pumep cxemMbl TOMEYHOrO gaTynKka AN HESKCTPAKTUBHOMO
oTbopa npob npuBeaeH Ha pUCyHKe 2.

6.2.1.1 lNpuemonepepatoLinia 6GNoK

YCTPOWUCTBO, KOTOPOE pacno3HaeT OTKIUK USMepPUTENbHON a4elnk (CM. 6.2.1.3) 1 reHepupyeT 3MeKTpu-
YeCcKnn CUrHarn, COOTBETCTBYIOLMN KOHLIeHTpaL K onpeaenaemMoro rasa.

6.2.1.2 30HAO

Onopa namepuTenbHOU a4enkn, NpoTAaHyTada oT NpuemonepegatoLllerc yctponucTea (cm. 6.2.1.1). 3oHAab!
TOYEYHbIX AATUYMKOB AS1 HESKCTPaKTUBHOIO oTbopa npod AOMKHbI COOTBETCTBOBATL TpeboBaHmMsMm 6.1.2.1.

6.2.1.3 VameputenbHasa a4yenka

Kamepa Unm nonocTb Ha KoHLUe 30HAa (6.2.1.2), pacnono)XeHHas B NOTOKe OTXOoAdALWEro rasa, ¢ noMoLlbHo
KOTOPOW nony4atroT 3NeKTPoonTUYeCKUA UMM XUMUYECKU OTKITUK Ha KOHLUEeHTpaLuulo onpegensaemMoro rasa.

6.2.1.4 ®unbTp ANa 3aWunThl 30HAA

[TopucTasa kepamuyeckas Unm cnedeHHas metannuyeckas Tpybka unm cetka, Kotopasi CBoAUT K MUHUAMY-
MYy Mellarollee BnusiHMe TBepablX YacTuL, Ha NMpoLecc N3mMepeHus.

6.2.1.5 [lepxartenb 30HOa

dnaHeL, ycTaHOBMNEHHbIN B TOUKe 0TOopa Npod, NCNonb3yemMbl ANa coeanHeHUa npueMonepegaroLLero
bnoka (6.2.1.1) n soHga (6.2.1.2).

6.2.1.6 Tpybka ana noga4vun KannbpoBOYHOrO rasa

TpybKka, yepes KOTOpyHo NogaeTca KanndbpoBOYHbLIN, CPpaBHUTENbHLIAN UMM HYNEBOU raz’ B namepuTens-
HYIO a4einky (6.2.1.3) ansa kanndposkM npubdopa.

6.2.1.7 3alunUTHbIA KOXYX (HeobAasaTenbHO)

KoXyX, 3aluLiarolmin npuemMmonepenatcLia bnok ot BNnsHUS oKpyXatoLen cpeabl.

6.2.2 MaplwpyTHble AaTYUKIN

C NOMOLLbI MapLUPYTHLIX AAaTYMKOB ANSA HESKCTPAKTUBHOIO 0TOopa Npod oTXoasILLMA ra3 B rasoxoae oT-
OupatoT No NUHUK, NepeceKkaloLllen OCHOBHYIO YacTb AMaMeTpa cevyeHUs razoxoaa B Mecte otbopa npob (cm.
pPUCYHOK 3). MapLupyTHbIE AaT4YMKU BKIHOYAOT B cebs YCTPOUCTBA, yKasaHHble B 6.2.2.1—6.2.2.7. [pumep cxe-
Mbl MapLUPYTHOrO Aatyuka Ansl HE3KCTPaKTUBHOMO oTbopa nNpod npmBeaeH Ha pUcyHKe 3.

0.2.2.1 Nanyyatensb

YCTPOWUCTBO U3MEPUTENbHON CUCTEMBI, KOTOPOE COAePXUT MCTOYHUK ONMTUYECKOTO N3NMYyYEeHUSA U COOTBET-
CTBYIOLLME 3NEKTPOONTUYECKUE aneMeHThl. I3nydeHne oT UCTOYHUKA NpoeLnpyeTca Yepes oTXoadawnm ras Ha
NPUEeMHUK (CM. 6.2.2.2), pacrnonoXeHHbIM Ha NPOTUBONONOXHOW CTOPOHEe rasoxoga.

6.2.2.2 [lpnemMHumk

YCTPOUCTBO U3MEPUTENBHOU CUCTEMBI, KOTOPOE COAEPXKUT OAETEKTOP U COOTBETCTBYIOLLME 3NEKTPOONTHU-
yeckue anemeHThl. [leTekTop ynasnmBaeT UsnydeHue, noctynarwllee oT nsnydarend (6.2.2.1), n reHepupyer
CUrHan, CoOOTBETCTBYIOLWMN coaepXaHUo onpeaendaemMoro KOMNoHeHTa.

" B Poccuiickoi degepaunn B KA4YeCcTBe CPaBHUTENBHOIO, @ B HEKOTOPbLIX Cny4asaX v rpagynpoBOYHOro rasa wuc-
none3ytoT [1I'C, BbINyCcKaemble B BannoHax n MerLwme craTyc rocyaapcTBEHHbIX CTaHAAPTHLIX 06pa3yoB cocTasa.
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B Apyrux KOHCTPYKUUAX npuemonepenarowinii 6nok MoXeT ObiTb 3aMEHEH YrofKOBLIM OTpa)KaTernem.
YTOMKOBBLIN OTpaXkaTenb HanpasnsieT NyvyoK ny4ven obpaTtHo Ha NPUEMHUK, AETEKTOP KOTOPOro pearmpyer Ha OT-
pa)KeHHbIN CBET.

6.2.2.3 3allMTHbIE OKHA

OKHa N NH3bI MeXay OTXOAALLUM rasoM 1 3NeKTPOooNTUYECKUMIM Bnokammn, Ncnonb3yemMsle ans npea-
OTBpaLleHUs MPOHUKHOBEHUSA ra3a B 3M1eKTpPooNTUYEeCKUE DNoKU.

6.2.2.4 HarHeTtaTenb npoayBOYHOrC BO3ayxa

YCTPOWUCTBO, KOTOpoe 00ayBaeT YNCTbIM BO3AYXOM 3aLLUUTHbIE OKHa ANS YMEeHbLUEHUS oCca)XaeHUsA Ha HUX
yacTuu,

6.2.2.5 Tpyba gnst HAaCTPOUKN NN KanmbpoBkn (Heobsi3aTernbHO)

Tpyba, ncnonbayemas ans CTUPOBKN SMEKTPOONTUYECKNX DNOKOB U/MNn AN NpoBeAeHNUS KannbpoBKU.
MapLupyTHBIN AaTYUK HAXOOUTCS B peXXUMe KanmbpoBKK, ecrnin Tpybda 3anofiHeHa BO3AYyXOoM U 3aKkpbiTa ANs A0C-
Tyna OTXoAsILMX ra3os.

6.2.2.6 AHTUBMOpaUMOHHAs cucTemMa (HeobasaTenbHO, He U30bpakeHa Ha pUCyHKe 3)

Cucrtema, nsonupyrowas nsnydarens (CM. 6.2.2.1) 1 npnemMHuk (cm. 6.2.2.2) ot Bnbpaunin razoxoaa.

6.2.2.7 BHyTpeHHAa auenka Ansl KannbpoBKA

Adenka, npeaHasHa4vyeHHasi AN9 BBOAA ra3oB B LIENAX KAanNMOPOBKN MapLUPYTHOro gartyumka.

[Tpumevanwmne 5— HekoTopbie N3MEPUTENBbHBIE CUCTEMbI HE MO3BONSAIOT NPOBOAUTL OTOOP Npob BO BCEM MO-
NepeYvYHOM CEYEHMM ra3oxoaa, N03ToOMy TpebyeTcsi obecnevmBaTbh MakCUMarnbHy0 NPEACTaBUTENBHOCTb, KaK B CIy4ae 3KC-
TpakTuBHOIro otbopa npob.

7 PaboTta cucrembl

7.1 KoHTponb yTevek

[ns KOHTpoONSA yTevek cneayet oTcoeanHnUTb TpybKy ansa otéopa npob o1 3o0Haa, 3arnywnTb ee 1 ¢ No-
MOLLbIO Hacoca, noacoeduHeHHOro K Tpybke uvepes3 nepenyckHoW Knarad, NMoHM3UTb B HeM daBlieHue A0
50 kMa. Hannuune yteuek He gonyckaeTcd. [Npu HanMuum Kanenb XUAKOCTU N a3p0o30M1en BbIMOMHSIOT perynsp-
Hble NPOBEPKN C NCNOMNb30BAaHUEM CpaBHUTENMbHLIX ra3oB, NogaBaeMblX Ha BXo4 3oHAa anst otoopa npob u ra-
30aHanusartopa.

7.2 KannbpoBka, (hyHKLUOHUpOBaHNEe U HACTPOUKaA

[Tpn 3KCTpaKTUBHOM OTOOpPE NPpob HeobxoaMMo NPOBOAUTL KANMOPOBKY razoaHanusaTtopa, BKovas nu-
HUC oTBOopa Npob. [1nsa aToro TpedyeTcs MeCcTo BBOAA LUTYLepa ANnd nogavun KanmbpoBoYHOro rasa. Heobxoam-
MO npeaycMaTpuBaTth ABe TOUKW AN nogadn KannmbdbpoBOYHOTO rasa, oHa N3 KOTOPbIX A0MKHa HaxoaMUTbCs Kak
MOXHO Bnnke K MecTy oTbopa npod, a gpyrass — Ha BXoAde B razoaHanuaartop (CM. pUCyHOK 1).

[Tpn HEBKCTPAKTUBHOM OTOOpPE NPOD N3MEPUTENBHBIE CUCTEMBI TAKXKE KannbpyroT C UCNONb30BaHUEM Ka-
NMMOPOBOYHBLIX ra3oB. Ns KanMbpoBKXA MapPLLPYTHBIX AAaTHMKOB MOXET NOTPeDbOBaTLCH BHYTPEHHSNA A4enKa ans
KanmbpoBKM.

KannbpoBKa 3KCTPaAKTUBHBLIX U HESKCTPAKTUBHLIX CUCTEM OTOOpa Npod No YCMOTPEHUIO NMOoNb3oBaTeN
(HECMOTPS HA BLICOKYHO CTOMMOCThL) MOXKET OblTb BbINMOMHEHA 3KCTPAKTUBHBIMWA CTaHAAPTHLIMU nabopaTtop-
HbIMWU MeTogaMK (MOKPOU XUMUK).

Hyneson 1 KannMbpoBOYHLIX rasbl BBOAAT 06e3 N3DbLITOYHOrO AaBNeHUS Kak MOXHO Brnmke K Touke otbopa
npoO. B Ka4ecTBe HYNEBOroO raza MOXeT ObITb UCNOMb30BaH a3oT.

[ns HAacCTpoWnKK razoaHanmsaTopa BBOAAT HYINMEBOU ras, a 3aTemM KalnMbdpoBOUYHbIN ras (C KOHLIEHTpaLMnen
oT 70 % po 80 % BepxHero sHadeHUa gnanasoHa nsmepeHunn). ATy onepauunio NOBTOPAT OAWMH UK ABa pasa.

[1na npoBepku BCcero AnanasoHa M3MepeHu ragoaHanmsartopa ¢ NMMHENHON rpadynpoBOYHON XapaKTe-
DUCTUKOW WUCNOMb3YIOT YeThipe KannmbdpoBOYHLIX rasa ¢ paBHOMEPHO pacnpedeneHHbIMU KOHLUEHTpaUnusaMn
(npmnbnuantensHo 20 %, 40 %, 60 % 1 80 % BepxHero 3HavYeHUs gnanasoHa MsmepeHunin). KanmdbpoBoUYHLIN ras,
MCNOMb3yeMbIN NPU YCTAHOBKE, MOXET ObITb NOCTENEHHO pa3barneH. B cnyvyae HeNUHENHOW rpagynpoBOYHOM
XapaKkTepucTUKK TpebyeTca NpoBOANUTL KannbpoBKy He MeHee 4yeM no 10 Toukam gmanasoHa N3MepeHnH.

[ pagynpoBOYHAas XapaKTePUCTUKA razcaHanm3aTtopoB MOXKET ObITb NMpoBepeHa nNpu nogave KanmbpoBoY-
HOrO rasa Hanpsimyto Ha BXo[ rasoaHanusartopa. HacTpolky rasoaHanusartopa rnpoBepdatoT perynspHo, Hanpu-
MEp exeHeaenbHo (nepuod HeobcnyxXmBaemon paboThl). [PagyMpoBOYHYIO XapaKTepUCTUKY raso-
aHanmaartopa rnpoBepsitoT Yepes bonblUMe UHTepBarbl BpeMeHU (Hanpumep, eXXerogHo) UM nocne peMoHTa.
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7.3 CoxpaHHOCTb Npoobbl

Ocoboro BHUMaHUA TpebyeT coxpaHeHne UenoCTHOCTM OTODpaHHOW NpodbI NyTEM NpaBUbHOrO BbIDOPA
YCTPOWUCTB cUCTEMBI OTOOpPa Npob, a TakKe COOTBETCTBYIOLLEro HAarpera, oCyLKU, KOHTPONS U T. N. Ha coxpaH-
HOCTb NMPOBLI TAKKE MOTYT BIIUSITb KOPPO3USA, CUHEPTN3M, B3aUMOJENUCTBME KOMMNOHEHTOB NPodLl, pas3noXxeHue
n abcopbuua / agcopdums.

7.4 TexHU4yeckoe obcnyxuBaHue cucteM otbopa npod

TexHun4veckoe obcnyXnBaHme cuctemsl oTbopa npod coCTOUT U3 BLINOMHEHUS crneayowwmnx onepasnn:

- npoBepkM cobnoaeHnsa TpeboraHnin 6€30NacHOCTU B COOTBETCTBUN C UHCTPRYKLINSAMUA;

- MPOBEPKN paboTbl NpeaoXpaHUTENbHbIX YCTPOWUCTB;

- 3aMeHbl UCMOMb30OBAHHLIX KOMMOHEHTOB B10Ka OUYNUCTKU (PUNLTP, OCYLIUTENb U T. A4.);

- perynupoBaHusi pabovnx napameTposB;

- MPOBEPKN BOOO-, SHEProcHabXeHusa, Hann4ms rpagynpoBOYHbIX ra3oB.

TexHun4yeckoe obcnyXxnuBaHne nMHUM oToopa npod NPoBOANAT PErynsipHO B COOTBETCTBUU C MHCTPYKUMEN
Mo aKcnnyaTtauum.

16 17
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T — OTKNOHAKLWAA NNACTUHA; 2 — PUnbTp rpydon oHUCTKM, 3 — aepxartenb, 4 — 30H4;, & — Wwryuep, 6 — KpbllwKa, /7 — MaHOMETP;

8 — TpybKa ansa nogadn HyNeBoro U KanubpoBo4vHOro rasos; 9 — oborpeeaemasn Tpybka ansa otbopa npod; 10 — gatymk TemneparTypbl

(Temnepartypa Tpyokn ansa otbopa npob); 17 — gatduk temneparypbl (Temnepartypa Harpeeartens);, 712 — @unbTp TOHKOU OYUCTKMU;

13 — HarpeBatenb; 14 — oxnagurens; 15 — Tpybka Ana cnuea koHAeHcaTta, 16 — BakyymmeTtp; 17 — nepenyckHou knanaH; 18 — Ha-

coc; 19 — 1tpybka ansa otbopa npob (HarpeeaHue HeobAaszaTenbHo), 20 — konnekTop; 27 —Tpybkn Ana nogayu rasa K razoaHanmsatopam;
22 — pacxopomep,; 23 — Tpybka ana cbpoca nabeiTKka rasa

PUCYHOK 1 — lpnmep KOMNOHOBKM CUCTEMbI SKCTPAKTUBHOIO 0THOpa M NnogrotoBku npob
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T — namepuTenbHasa avenka; 2 — PunbTp ANnd 3aluTbl UAMEPUTENBHOU AYenKkn;, 3 — 30HAO; 4 — rasoxon unu Tpybda; 5 — Tpybka ans
nogavu KanndpoBOYHOro rasa; 6 — Bnok perucrpaunm AaHHbIX; /7 — 3alUTHBIN KOXYX; 8 — npuemonepenariimn 6nok;, 9 — kpenneHue
30HOA

PucyHok 2 — [pnmep CXeMbl HESKCTPAKTUBHOIO TOYEYHOro gartyumka
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11 — HarHeTaTenb NpoAYBOYHOro Bo3ayxa; 12 — tpybka anda nogavu KanmbpoBoOYHOro rasa

PucyHok 3 — [lpumep cxembl HESKCTPaAKTUBHOIO MapLIPYTHOIO gart4vunka
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1T — obnacTb NOHWXXEHHOro gasneHua soHaa; (, — pacxon pasbaensaemoro rasa/ npotel (Q,);, 2 — pacxon pasbasneHHou Npobbl (Qq +
+ (»); 3 — pacxon rasa-pasbasutensa/sosgyxa (Qq);, 4 — nNpoayBka kKANMBPOBOYHBIM ra3oM/BO3OYXOM

Q,
Q +Q,

Q, + Q,

KospuuuneHT pasbasneHus =

NexogHas KOHUEHTpaUnUsa OTXOAALWEro ra3a NCTOYHUKA =

X pes3ynbTaT U3MEpPEHUs.
2z

PUcyHOK 4 — Cxema 30Haa ans pasbaesneHus rasa
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[MpnnoxeHve A
(cnpaBo4HOe)

MaTtepuanbl, npuMeHsieMble ANl U3roToBNeHns ycTpoucTB oTbopa npo6

A.1 YcTpouncTtBa cuctembl oTOOpPAa Npob

[TpaBunbHbIM BbIOOP MaTepuanoB AN U3roTOBNEHUS YCTPOUCTB oTbopa npob (ganee — martepuansl) SBNSAETCA

BAXXHOW 4acTb0 NPOEKTUPOBAHUSA YCTPOUCTB. [lpnmMmeHsiemble maTepurans! A0OMKHbI COOTBETCTBOBATL Creayowmm Tpebo-
BaHUSM:

a) UMEeTb BbICOKYH) XUMUYHECKYIO CTOUKOCTb W BblAEP>XWUBATb BOSJEI,EI:ICTBHE dlpeCCMBHBLIX KOMIOHEHTOB |‘|p06|:|;

b) He B3anmMogencTBOBATb C KOMMOHEHTAMM OTXOASLWMX ra3oB (BCTYyNaTb B XUMUYECKME peakuum, abcopbupoBaTb,
apcopbupoBaTtb);

C) ObITb TEPMOCTONKNMM MPU UCMONBb3OBAHUM B ra3oxoae Unmn OKONo Hero.
peboBaHus cneagyeT paccMmaTpmBaTth C Y4€TOM CTOMMOCTU MaTepuarnos.

A.2 XvMmnyeckasd CTOMKOCTb

ArpeccuBHbIMW KOMMNOHEHTaMM OTXOOSALWMX ra30B KOHTPONMMPYEMbIX UCTOYHUKOB SABNAOTCA Anokena asora (NO,),
anokeng cepbl (SO,), pasbaeneHHan azotHad kucrnota (HNO,), cepHuctas kmcnota (H,SO,), pazbaBneHHas nnm KoHUEeH-
TpupoBaHHas cepHas kucnota (H,SO,) [BnaxHbin Tpuokeng cepbl (SO,) nnu kmcnotHein TymaH]. CBeaeHns 0 XMMUYeCKON
CTOMKOCTU Pa3fINYHbIX MATEPUANOB K 3TUM KOMMNOHEHTaM, 0TobpaHHble N3 8—12 nurepaTypHbIX UCTOYHUKOB, MPUBEAEHb!
B Tabnuue A.1. Bce matepumnansl oueHmBanu npm KOMHaTHOM TeMnepaTtype, npm bonee BbICOKUX TEMMEpPATypax UX CTOW-
KOCTb MOXET 3HAYNTESNIBHO YMEHBLLUNTBLCA.

HepxxaBetowas ctanb mapku Carpenter 20 SS) ssnsieTcs camon CTOMKOW B psigy MatepuanoB: antoMUHUN, CTanu
mapok 304 SS1), 316 SSY) n Carpenter 20 SS. Crekno n MTO3 (TedbnoH?)) oveHb CTONKM KO BCEM KOMMNOHEHTam npood. [1o-
nueuHunxnopug (INBX) n TMron? ABNAKTCA HECKONBKO MEHEE CTOMKMMU KO BCEM KOMMOHEHTAM, 32 UCKITIOYEHNEM KOHLEH-
TpupoBaHHon as3otHoun kucnotbl (HNO,), npucyTcTBME KOTOPOWU HE OXMAAETCH Ha BXoae B cuctemy otbopa npob. MNBX u
TUIOH, B OCHOBHOM, SIBMNAIOTCH KOPPO3NOHHO-CTONKUMW, HO NPV OnpeaerneHHbIX YCNoBUAX OHM MOTyT BCTyNaTh B Peakuunio ¢
KOPPO3NNHLIMU KOMMOHeHTamu. [Ansa nameperHns Hn3kux koHueHTtpaumm NO, n SO, Bo BnaxHbIX npobax pekomeHayeTcs
NPUMEHATL cTekno u MNTO3. MNonmnatnnen n NONUNPONUNEH NMELIOT OYEHb BNN3KYI0 XMMUYECKY0 CTOUKOCTb U MPUIro4HbI
ONA NCNONb30BaHUSA TaM, rge OHU HE KOHTaKTUPYIOT C KOHLUEHTPUPOBAHHON a30THOW KNCNOTON (Hanpumep, KUCIMOTHLIN Ty-
MaH Ha NPeanpuaATUAX No NPOU3BOACTBY CEPHOM KUCNOTHLI). HEWNoH npeacraenseT cobon martepuarn, UMELWMN OrpaHu-

YyeHHOe NPUMEHEHNE B cucTtemax otbopa npob, B TO BPpEMSA KaK MHEHUS CMEeUnanncToB OTHOCUTENBbHO XapaKTepPUCTUK
BUTOHA2), NONY4YE€HHbIX BO BPEMS UCMNbITAHUN €0 CTOMKOCTU, PACXOOaATCS.

Tabnuya A.1— Xummnyeckass CTOMKOCTb pPasnnyHbiX MaTepUanos

ArpeCcCuBHbIN KOMMOHEHT
Marepuan Cyxoi Cyxoi Pasbas- Pasbag- Pazbaenen- KOHLI,EHTpIqI)— KOHUEHTpU-
SO NO JIeHHaA JIeHHa4 HaA POBaHHAA POBaHHAA
i ? HNO4 1,503 1,504 HNO3 1,504

Hepxasetowas ctane | S (Habnto- S S Q U S U
304 SS aanachb

HEKOTOpast

TOYEeYHas

KOPPO3usi)
HepxxaBetowas cranb S S S S S vnm Q S U
316 SS (< 0,051)” (<0,508) | (<0,508) | (>1,27)
HepxxaBetowas cranb S S S S S vnm Q S S
Carpenter 20 SS

) B Poccwiickor degepauum 40CTAaTOUHO U3BECTHLIMM U PacnpoCTPaHEHHbIMY aHanoramMmy NPUBEAEHHbIX B CTaH-

papre mapok crtanen spnswTtcesa: ana 304 SS — 08X18H10, ana 316 SS — 08X1/7/H13MZ2T, ans Carpenter
20 SS — 31-943; IM1-518 (no TOCT P 5632—72).

2) TepnoH, TMIOH U BUTOH — NPUMEPLI NOAXOASAWMX B AAHHOM ClyvYae KOMMEpPYECKMX NpoaykToB. [1puBeaeHsl Ans
ya06CcTBa NOMb3oBaHMA. HO 3TO HE 3HAYUT, YTO AaHHbIE NPOAYKTLI NonNb3ytoTes nogaepxkon NCO.
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OkonyaHue mabnuubi A.1
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ArpeCCuBHbLIN KOMMOHEHT

Marepuan CUXOD CVXOD Pasbas- Pasbas- PasbaeneH- | KoHueHTpu- | KOHUEHTpU-
go Iil/ A nieHHas NieHHas Has poBaHHasi" | poBaHHas
? ? HNO4 H,SOs4 H2SO4 HNO3 H2S 04
ANOMUHUIA S — S S Q U U
(0,127— (0,127— (0,508— (> 1,27) (> 1,27)
0,508) 0,508) 1,27)
Ctekno S S S — S S S
(<0,127) (<0,127) (> 0,127) (> 0,127)
epnoH S S S S S S S
[BX S S S S Q U S wunn Q
TwuroH S S S unm Q S S Q vnn U S unmn Q
[TonnaTuneH S S S unm Q S S U Q wnn U
[Tonnnponunex S S S S S U Q wnn U
HennoH — S S U U U U
BuTtoH S—U S S S S S—U S—U

OueHKa XMMUYECKOU CTOUMKOCTU MaTepPUanoB:

S — YAOBNETBOPUTENBHO;

Q — COMHUTENBHO;

U — HeyQoBneTBOPUTENBHO.

2) Lndbpbl B KpyrnbiX cCKOBKax NOKa3bIBAOT CKOPOCTb KOPPO3UM B MUITIMMETPAX B roj.

PeKkoMeHJauun: ans Koppo3noHHO-aKTUBHBIX cyxoro SO, u cyxoro NO,, MOXXHO NCnonb3oBaTb TEMMNOH.
1) Mpwn ot6ope npob ucknoueHo npucytcrene HNO, BbICOKOW KOHUEHTpaLuumw.
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[MpynoxeHve B
(cnpaBo4HoOe)

CBeaeHUda 0 cOOTBETCTBUU HaLlMOHanNbHLIX cTaHAapToB Poccunckon Pegepalim cCbiNMOYHbIM
MeXAyHapoAHbIM (perMoHanbHbIM) CTaHAapTaMm

O6o3Ha4YeHne U HaMMEeHOBaHUEe COOTBETCTBYIOLLEro HALUUOHANBHOIO
cTaHaapTa

OBo3HaAYEeHNe CChINOYHOTO
MEXOYHAPOAHOro crtaHaapTa

MCO 7934:1989
MCO 9096:1992

* COOTBETCTBYIOLMN HAUMOHANbHBLIN cTaHZApPT oTCcyTCTBYET. [10 ero yreepxXaeHuns pekoMeHayeTcsl UCnonb30BaTh Me-
PEBO HA PYCCKMU A3bIK AAaHHOIO MexayHapoaHoro craHgapra. [lepesoa gaHHOro MeXxXayHapoaHoro craHgapra Haxo-

antesa B PegepanbHOM MHPOPMALMOHHOM (POHOE TEXHUYECKMX PEernmamMmeHToB U CTaH4apTOB.
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YOK 504.3:006.354 OKC 13.040.40 158

KntoueBble CfoBa: Ka4ecTBO BO3AyXa, BbIOPOCHI CTaLMOHAPHBIX NCTOYHUKOB, 3KCTPAKTUBHBLIA U HESKCTPAKT UB-
HbIM OTOOP NPOB, razoaHannsaTop, KanMbpoBKa
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