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Mpenucnosune

Llenv v npuHumunbl ctaHgapTudauumn B Poccuitickon ®enepaumm yctaHosneHol ®enepanbHbim
3aKoHOM OT 27 pekabpsi 2002 r. N 184-d3 "O TexHWYeckOM perynvMpoBaHun", a npasuna
NPUMEHEHUs HaunoHanbHbIX cTaHgapToB Poccuiickon dPepepaummn - TOCT P 1.0-2004*
"CtangapTtumsaumns B Poccuiickon denepaumm. OCHOBHblE MONOXEHNS"

* Ha tepputopumn Poccuiickon ®enepaumm ookymeHT He pencteyet. Hdencteyet TOCT P 1.0-
2012. - MpumMevaHne narotosutens 6asbl OaHHbIX.

CBepneHusi o ctaHgapTe

1 MOAr OTOBJIEH Hekommepyeckum naptHepcTBoM "VIHHOBauun B anekTpoaHepretuke" (HI1
"MIHB3J1"), ®epepanbHbiM rocy0apCTBEHHbIM YHUTApHbIM npeanpuatuem "Bcepoccuiickuin
Hay4HO-MCCNenoBaTeIbCKUA MHCTUTYT CTaHdapTusaunm n ceptTudukaunmn B MaWMHOCTPOEHNN"
(BHWAHMAL) Ha ocHoBe COOCTBEHHOrO ayTEHTMYHOrO MepeBoda Ha pPYCcCKUin  S3bIK
cTaHbapTa, ykasaHHOoro B rnyHkTte 4

2 BHECEH TK 039 "OHeprocbepexeHue, aHepretmyeckas s dEKTUBHOCTD,
SHepromeHen XMeHT"

3 YTBEPXJOEH W BBEOEH B IOEWCTBUE TMpukasom PenepanbHoro areHTcTea Mo
TEXHNYECKOMY PETYNMPOBaHMIO U MeTponorum ot 28 ceHTs6ps 2011 r. N 357-cT

4 Hactosiwmm ctaHpapTt sBnseTcs MOANMPUUNPOBAHHBIM MO OTHOWEHMIO K MeXAyHapoaHOMY

ctaHgapty MOK 60480:2004 "Cepa wectugTopuctas (SFﬁ ), B3ATas U3 3NEKTPMYECKOro
obopynoBaHus. PykoBomsime ykasaHUsi Mo npoBepke U 0OpalleHUto Wn  TexHu4eckume
TpeboBaHUs Kk ee NOBTOPHOMY mcnonb3osaHuo" (IEC 60480:2004 "Guidelines for the checking

and treatment of sulfur hexafluoride ( taken from electrical equipment and specification for



its re-use"), Npn 3TOM OOMNONHUTENbHbIE CMOBA (CCbINKW, dopasbl, NoKasaTenu n Nx 3HavyeHus),
yumTbiBaowme notpebHOCTU HaumoHanbHOW 3KoHOMUKM Poccwuiickon depepaunn wwvnm
0COBEHHOCTM POCCUINCKON CTaHAapTM3aumm, BblAeNEHbI KypCUBOM™

* B BymaxxHOM opurmHane obo3Ha4yeHns 1 Homepa CTaHAapTOB U HOPMATUBHbBIX AOKYMEHTOB B
pasznene "lNpeancnosue” NpnBoasTCcs 0ObIYHBIM WPUA TOM, OCTaNlbHblE MO TEKCTY OOKYMEHTa
BblAENIeHbl KYPCUBOM. - [TpnMeyaHne narotosmtenst 6asbl 4aHHbIX.

5 BBEJEH BINEPBbIE

WHgbopmaums 06 n3aMeHeHusIX K HacTosileMy CTaHaapTy ny6banKyeTcs B eXXerogHo n3naBaemMom
MHQopMaUNOHHOM ykaaartene "HaunoHanbHble CTaHaapThbl", a TeKCT UBMEHEeHWV 1 Mornpasok - B
€XeMeCsYHO u3faBaeMbiX VHGOOpMaUWOHHbIX ykasartensx "HaumoHanbHble craHgaptsl”. B
cny4ae rnepecMoipa (3aMeHbl) Wi OTMEHbl HAacTosdWwero craHgapra CoOTBETCTByollee
yBenomneHne bynert ornybnkoBaHO B €XXEeMECSYHO M30aBaeMoM MHQOOPMAaLMOHHOM yKa3arene
"HauwoHanbHble ctaHaaptel”. CooOTBeTCTByrolas uWHgopmMaumns, yBeLnoMIeHNe U TeKCTbl
pasMeLaroTcsl Takxxe B MHGDOPMAaLUMOHHOM cucteme 0bLUero nonb30BaHUs - Ha 0GbULNaIbHOM
cavite DenepasibHOro areHTCTBa o TEXHUYECKOMY pery/inpoBaHUO v METposiorun B Cetu
WHTepHer

1 ObnacTtb NpUMeHeHNS

Hactosawwuii ctaHgapT yctaHaBnueaeT TpeboBaHuUs K NpoBepke n obpaboTke anerasa nocne
N3BNEYEHUS U3 3NEeKTPoobOpynOBaHNA W €ro MOBTOPHOrO MCMONb30BaHMS B npouecce
aKcnnyaTauum Unm no 3aBepLieHnn ero cpoka cnyxobi.

HactosiwmiA ctaHmapT Takxe ycTaHaBnvMBaeT MeToAbl BOCCTAHOBMEHMSI MOTPebUTeNbCKmX
CBOWCTB anerasa [o TpebyemMoro ypoBHS, MO3BOMSIOWEro ero AanbHelwee UCnoib30BaHne B
HOBOM UMK OelcTBYoWEM 060pYy 40BaAHNN.

HacTtosawwin CTaHOapT 4ABNAETCA PyKOBOACTBOM Ond onepatmMBHOro u akcnnyataunMOHHOIO
nepcoHana no NCnbiTaHNSAM n HaOe>XHOoW aKcnayaTtaunm ncnoib30BaHHOIO dyierasa.

2 HopMaTuBHbIE CChITKN

B HacTosweM ctaHgapTe UCMnofb30BaHbl CCbIIKM Ha cnegylowme CcTaHdapTbl C YY4eTOM MX
N3MEHEHNIN N OO0NONHEHWIA:

FOCT 18311-80 Uanenus snektpotexHudeckmne. TepMuHbI v onpeaeneHnss OCHOBHbLIX MOHATUN

MNpumeyaHme - [lMpuM NONb30BaHWM HACTOSIWMM CTaHOAPTOM LenecoobpasHo MNpPoBEpUTb
LeCTBME CCbINIOYHbIX CTAHAAPTOB B MHPOPMALMOHHON CUCTEME OBWEro Monb30BaHUS - Ha
oouumanbHoM cante ®enepanbHOro areHTCTBa MO TEXHUYECKOMY PErynnmpoBaHuIO U
MEeTPOJSIOrnm B ceTu VIHTepHeT unmn no exerogHo n3nasaeMomMy MHOPMaLNOHHOMY yKasaTenio
"HaunoHanbHble cTaHaapThl”, KOTOPbLIA ONy6nMKoBaH MO COCTOSIHUIO Ha 1 sHBapS TeKyLWero
roga, U No COOTBETCTBYIOWNM €XEMeCA4YHO Wn3paBaeMbiM MHAOPMALMOHHbBIM yKa3aTensm,
onyb6NMKOBaHHbIM B TeKyleM rofy. Ecnu ccbinoyHblii cTaHoapTa 3aMeHeH (M3MEHEH), TO Mpu
nonb30BaHWN  HacToSAWMM  CTaHOapToM  cnegyetT  PYKOBOACTBOBATbCA  3aMEHSAOWUM
(M3MEHEHHbBIM) CTaHAaPTOM. Ecnun ccbinoyHblli cTaHAapT OTMEHEH 6e3 3aMeHbl, TO NMONOXEHME,



B KOTOPOM JaHa CCblfika Ha Hero, NPMMEHSIETCS B YaCTU, HE 3aTparnBatowWwen aTy CCbifky.

3 TepMuHbI N onpeneneHnd

B HacToswem CTaHOoapte TnNpuMEHEeHbl cneagywune TepMunHbl C COOTBETCTBYHOWNMU
onpepneneHnsamMn:

3.1 OcHOBHble TEPMUHBI
3.1.1 anekTpoobopypoBaHue (electrical equipment):

1) ntoboe obopynoBaHune, NpeaHa3Ha4YeHHoOe Os NPOVM3BOACTBA, Npeobpas3oBaHns, nepenayu,
pacnpegeneHns unu notpebneHns anekTposHeprum, HanpuMep MalwHbl, TPaHCHOPMaTopbI,
annapartbl, U3MepuTeNnbHble NPUOOPbI YCTPONCTBa 3awuThl, kKabenbHasi NPoAyKUns, 6bITOBbIE
3neKTponpnbopbl;

2) COBOKYTIHOCTb 3/1eKTPU4YeCKnxX yCTpOﬁCTB, 06BEeANHEHHbIX 00LWMMYN rpun3sHakamu.

lNpumeydanne - lNMpuaHakamy ob6beANHEHUS B 3aBUCUMOCTY OT 3a4ay MOryT bbiTb. HA3HAYeHNSs
(Haripumep,  TEXHO/IOrM4Yeckne),  ycraoBuS — MPUMEHEeHWs  (Hanpumep, B TPOMNuKax),
MPUHAaA[/1E€XHOCT OO BEKTY (HarpPUMED, CTaHKY).

3.1.2 o6onouka (enclosure): [ToFOCT 18311.

3.1.3 TexHMuYeckoe ob6cnyxuBaHue U peMoHT (maintenance): COBOKYNHOCTb TEXHUYECKUX U
aAMUHUCTPATMBHBIX MEPONPUATUIA, BKAKOYAsS OnepaTMBHO-AMUCMETYEepCKMe, No nogaepXaHuio
NN BOCCTAHOBNEHMIO paboTocnocobHocTn obopynoBaHMS B MpoLEecce akcnayatauum, B TOM
uncne ero onpoboBaHWe, WCMbITAHWE, Hanagka W pPerynmpoBaHue, npeanonarawowee
coepXaHue 1 BOCCTAHOBNEHNE YCTPONCTBA, NogaepXaHue ero B COCTOSHUN, B KOTOPOM OHO
CNOCOBHO BbINONMHATL TPebyemble oyHKUNN.

3.2 dusmyeckme xapakTepucTuUkmn

3.2.1 puaneKkTpuyeckun matepuan (insulating material): 9nekTpoTexHuyecknn martepwman,
obnapawowmii  60NbWKMM  yOeNbHbIM  3NEKTPUYECKMM  COMPOTUB/IEHUEM (HM3KOM
3NEeKTPONPOBOLHOCTbIO) U CNOCOBHOCTbIO MONSPM30BATHLCS, UCMONb3YEMbIA NS pa3feneHus
TOKOMPOBOASMX YACTEN C Pa3NNYHbIMU 3NEKTPUYECKUMM NOTEHUMANAMMN.

3.2.2 usonupyrowmin ras (insulating gas): a3 ¢ ouYeHb HWU3KON 3SNEKTPOMNPOBOAHOCTbIO,
ncnonb3yemblil ANns pasfeneHns npoBOoAAWMX YacTel C pasfiMyHbIMK  SNIEKTPUYECKMMN
noTeHumanamu.

3.2.3 anekTpop, (electrode): [MpoBopswas pertanb, BbINOMHAKWAS (YHKUMW MPOBOOHUKA
MEXAyY 3feMeHTamMu pasnnyHon NpoBOAMMOCTH.

3.2.4 pe3sepByap (eMKocTb) (reservoir): CTaumMoHapHbIn cocyn (KOHTENnHep), npeaHa3HaYEeHHbIN
NSt XpaHeHMsl ra3o006pasHbiX, XUAKMX U OPYrmX BEWECTB.

3.3 Skonoruyeckme xapakTepUCT KM

3.3.1 anerasa (new sulfur hexafluoride): "Onektpunyeckmyi ras" (wectngbropmcras cepa SFs ),

MCrosib3yeMbivi B annaparax BbICOKOro HarnpsXXeHus A5 n3onsumm v raleHns 4yru u HuKoraa
paHee He 1Cro1b30BaBLUNVCS.



3.3.2ucnonb3yembin  3nerad (used sulfur hexafluoride): "OnekTpuyeckun ras"

(wectudptopucTas cepa =F ), UCMONb3yeMblii B annapatax BbICOKOrO HanpsiXeHus ans
N30NSUMM 1 TaleHns Oyri, HaxoSWmMncs B 9N1eKTpoobopyaoBaHum.

3.3.3 peumpkynauus (recycling): lMocnenosatenbHOCTb Onepaunini 3aMeHbl UM OYUCTKN rasa C
Lenblo BO3BpaTa K nepsoHavyanbHOMY COCTOSIHUIO B LIMK/TIMYECKOM npouecce.

3.3.4 pereHepauma (reclaiming): BocctaHoBneHne CBOMCTB OO0 NepBOHAYanibHOrO0 COCTOSHUS
NN 0O YPOBHEN, yKa3aHHbIX B HACTOSAWEM CTaHaapTe.

[lpumeyaHne - BocctraHoBneHWe CBOVICTB ripearionaraer yananaeHne pacTtBOpUMbIX WIN
HepacTBOPUMbIX 3arpPsi3HEHUN U3 UIONUPYIOWEro rasa win U30/IUPYoWen XuakocTtu
cpeacTBamMu XMMUYECKow agcopbummn B A4OMO/IHEHNE K CPEACTBAM OYUCTKM OT MEeXaHn4yeckKux
rnpumecen.

3.3.5 1BepaAbIn apcopbeHT (solid sorbent): Teepable BewecTBa, KOTOpPble MOryT OblTb
1CMNONb30BaHbl ANS aAcopbumm NOCTOPOHHNUX NPUMECEA.

3.3.6 pereHepaTop (reclaimer): YCTpONCTBO AN OYAUCTKU UCMNONb3YEMOro rasa c Uefbl ero
NOBTOPHOr0 MCNONb30BaHNS NO MECTY aKCnyaTaumm.

3.3.7 noBTOpHOE MUcnofnb3oBaHUe (re-use): Vicnonb3oBaHMe BOCCTAHOBNEHHOrO rasa Ans
3anofHEHUs BBOAMMOrO BHOBb MW OEVCTBYIOWEro anekTpoobopynosaHus [1].

3.3.8 BOCcCcTaHOBNEHHbIN ra3 (reclaimed gas): (a3, o6paboTaHHbI B pereHepaTope [1].

3.3.9 usBneyeHme (recovery): lNepemelweHne rasa n3 anekTpoobopynoBaHUS B pereHepaTop
NUnNun pesepsyap A9 XpPaHEHUS.

3.3.10 okoHyaTtenbHass ytuwamsaumsa (final disposal): Bug pabotbl no obecneyeHuto
pecypcocbepexeHns, npu KOTOPOW OcywecTBAsieTcs nepepaboTka wW/mnm BTOPUYHOE
NCMONb30BaHME MO OPYroMy Ha3Ha4yeHWo, nMbO YHUYTOXEHME NyTeM, [OMNYyCTUMbIM
akonorunyeckmmy TpebosaHmsaMm [1].

4 Tunn4Hoe npMMeHeHne 3ierasa

TunuyHoe NnpMMeHeHWe anerasa onucaHo B [5] unm [9].

5 MNpuMecn n nx NCTOYHUKN

5.1 [pepBaputenbHas oueHka

dneras, N3BneYeHHbI U3 OEeNCTBYIOWEro 3N1eKTPoobopya0BaHUS, COOEPXUT HECKONBbKO BUOOB
npumecen. Pap M3 HMX yXe npucyTCTBYeT B COCTaBe WMCXOLHOro anerasa Kak peaynbrtart
TEXHONOrM4Yeckoro npouecca. lNponcxoxaneHne aTMx NPUMecein N Nx OONycTUMoe KOMNYECTBO
paccmatpusaetcs B [5] u [9]. peanonaraeMoe KONMYECTBO OOMOMHUTENbHbBIX NPUMECEN B
anerase, N3BMeYEHHOM M3 3n1ekTpoobopynoBaHns, obpasyeTcs B pe3dynbTaTe Kak AencTBus
rasa, Tak u paboTtbl obopypoBaHus. B Tabnuue 1 npuBeneHbl OaHHble 00 OCHOBHbIX
NMOCTOPOHHUX MPUMECAX U NX UCTOYHUKAX [1] n [2].

Tabnuua 1 - NpouncxoxaeHne NnpuMecel B anerase



CoctosHue n
ncnonb3osaHue | IcToyHnkn npumecen Bo3MoXxHble npumecu
anerasa
Mpw YTeuka n HenonHoe
ynpaBneHun n  [na3sneyeHue. Bosayx, Macna, H2¢
akcnnyaTtaumn |Hdecopbums
YacTuyHble paspsaabi:
dyHKUNSA o -
yrKh KOPOHHbIN 1 uckposon |HF 50z SOF 50F 50,5F
N30n8LUMK ’ ’ ’ ’
paspsabl
KommyTaums Opo3uns Noa BANSHUEM Hy0 ,HE 503 , S0F , 50k , 5035 , Cuky , SFy ,
obopynoBaHNs [KOMMYTauUMOHHOM ayrn |"WO,;  CEF,; AlF,
MexaHunyeckas spo3ns |MeTtannnyeckas nbinb 1 YacTuupl
H-, O w0 50 =OF, S0.F, ESF
BHy TpeHHss Mnasnexve u Boanyx, 320 | HF 503 5Ok 5O S0k Sk
nyra pasnoxexne , CFs  Merannuueckas nbinb v YacTuLbl, AL , Fels
Matepuanos TWOs CuF5

5.2 Mprmecu kak pe3ynbTat OyHKLMOHMPOBAHMS 1 06CNY XKMBAHUS

3anonHeHne 1 n3BneveHne anerasa u3 o6opyuosaHm9| MOXeT npuBeCTn K BO3HUKHOBEHWIO
OONONHNTENbHbIX BO3AYLWHbIX BK/TIOYEHWA 1 Bnaru.

Bnara MmoxeTt O6biTb Takxe pesynbTaTtoM gecopbuum C BHYTPEHHE MOBEPXHOCTU
obopynoBaHns U ero NOAMMEpPHbIX Yacten. Macno ns pabortatowero obopynosaHus (Hacochl
N KOMNPECCOPbl) TakXXe MOXET Cy4YaiHO NPOHUKHYTb B aneras.

5.3 I'Ipmmecm B 3neKTpoo6opy,u03aHvu/| npw BbIMNOJIHEHUN 3NEerasom prHKLlMVI 3ANeKTponsonaunn

OCHOBHbIM TMPOLIECCOM MPU BLINMONHEHUM 3Nera3oM YHKUUA 3NeKTPOM30NALUMN SABNSeTCS
pasnoxeHve anerasza noa OEWCTBMEM 3NEKTPUYECKMX Pa3psnoB (KOPOHHbLIA M MCXOLHbIN
SF SFy |,

SOF,

paspsabl). B pesynbTtate obpasyoTcs NpoayKTbl pa3noxeHus anerasa, Takme Kak

O3 4 Ha

F , koTopble npu coeanHeHnm ¢ o 06pasyloT Takme coennHeHus, kak HE | 502 ,

, SOF | S02F; Bcneactene HebONbWON MOWHOCTM YACTMYHbIX Pa3psiooB CyMMapHoe

KONMYECTBO 3TUX COeAMHEHUI BECbMa HE3HAYMTENbHO.
5.4 MNpumecu npyn KOMMyTaUUN 3NEKTPOOOOPY LOBAHNS

Mpn OTKNOYEHUN TOKA BbICOKOTEMMEPATYPHbIA AYroBO paspsn NPUBOAMT K 00pas3oBaHMIo
NPOAYKTOB PasfnoXeHus anerasa; Takxe 310 NpMBOAMT K UCNAPEHNIO MeTanna ¢ anekTpoLos,
nnacTuka u NoCTOPoOHHUX npumMecen. Kpome Toro, UMET MEeCTO XMMUYecKne peakummn Mexay
obpasoBaBwWMMKCS NpoaykTamu (cM. Tabnuuy 1).

KonnyectBo MOBGOYHBIX MPOAYKTOB  PErYNMPYIOT PSAOM  Onepauuii, KOHCTPyKUMEWR

obopynoBaHns 1 NCNonb30BaHNeEM aacopbepos (TBepAbix ancopbeHToB).

KommyTupyemoe obopynoBaHne MOXET TakXe coaepXaTb YacTulbl U MeTannnyeckyto nbifib B
pe3ynbTate B3aMMO4ENCTBUS KOHTAKTOB.

5.5 lNpumecu npn BHYTPEHHMX OYyroBbiX paspsnax

BHyTpeHHVe nyroBble pas3psiibl BO3HUKAIOT KpariHe penko. Bo3Hukatowme npumecn B anerase



noBpeXxneHHoro obopynoBaHus nNoAo6HbI TeM, 4YTo 00pasyloTcs Mnpu  KOMMyTauuu
obopynoBaHus. Pasanmume cocToMT B KONMYECTBE MPUMECE, KOTOPbIX OKa3blBaeTCs BMOSHE
LOCTATO4YHO, C 6ONbLO BEPOSATHOCTbIO pucka, ANnsi 06pa3oBaHMs TOKCUYHbIX BewecTs [9].
KpoMe TOro, npu BO3HWKHOBEHWUM BHYTPEHHUX OYroBblX PaspsifioB MPOMCXOAMT 3HAYMTENbHOE
ucnapeHve MeTannuyeckmx MatepuanoB ¢ 06pas3oBaHMEM [LOMONIHUTENbHbIX MNPOLYKTOB
peakuum.

6 DKoNorm4eckme acnekThl

6.1 lNpenBapntenbHas oueHka

LeaTenbHOCTb YenoBeka okasbiBaeT BO3AENCTBME Ha OKpyXatouyto cpefy. MacwTab Takoro
BO3OENCTBUSI OMpenensieTcs KOMMYECTBOM BOB/IGYEHHbIX B 3Ty [OESTEeNbHOCTb BELWECTB.
BcneacTtene atoro HeobxoOMMO paccMmatpuBaTb CTerneHb BO3AEWCTBMS anerasa Ha
OKpy>XatoLlyto cpeay.

6.2 BnusHue Ha akocuctemy

Oneraa gABnseTca MHepTHbIM ra3om (cMm. [3]). NMockonbky ero pacTBOPUMOCTb B BO4E KpamnHe
Hu3ka (cM. [3]), OH He nNpencTaBnseT ONacHOCTU AN MOBEPXHOCTHLIX U FPYHTOBbLIX BOL4 WA
MoYBbl. Dneras TakXxe He HakannmBaeTcs B NpoaykTax nutaHus. Takum obpas3oM, aneras He
oKasblBaeT Bpena Ha 3KOCUCTEMY.

6.3 VicToweHune cnos o03oHa
oneras He paspyliaeT 030HOBbIN CNON B cTpatocdepe (cM. [3]).
6.4 [NapHVKOBbIN 3P PEKT

oneras BAnsieT Ha pasBuUTUE NapHUKOBOro agodpekta. OgHako OTHOCUTENbHOE KONMNYeCTBO
ncnonb3yemoro anerasa 1akoBo, YTO 3TO BAugHWe coctaBngaet meHee 0,001% oTHOCUTENbHO
CYMMapHOro BAUSHUS Opyrux sewects. BnusHne anerasa Ha pas3suTre NapHUKOBOro agpdpekTa
BECbMa Masno.

YcnewHblil onbIT aKcnnyaTaumu, OMUCaHHbIA B HACTOSAWEM cTaHgapTte, AaeT rapaHTuio, 4To
He3HaunTenbHOEe BAUSHWE 3nerasa Ha pas3BUTUE NapHUKOBOro adbdekTa NoanepXmBaeTcs B
TeYeHne ONnUTeNbHOro BpeMeHu (cM. [3]).

6.5 [NpoayKkTbl pa3noxeHus

MpolykTbl pacnana anerasa BblbpacbiBaOTCA B aTMOCHEPY B HE3HAYNTENbHbBIX KOMMYECTBax.
B KOHUE XW3HEHHOro UuMKna 9nekTpoobopynoBaHWs 3TW  MPOAYKTbl  MOryT ObiTb
HenTpann3oBaHbl 63 okasaHys OTPULATENbHOMO BAUSIHAS HA OKPY>XaloLwyto cpeay.

6.6 3aknoyeHne

Ncnonb3oBaHne anerasa B an1ekTpoobopynoBaHUM oKasbiBaeT HeE3HAUYMTENbHOE BO3LENCTBME
Ha OKpyXxatlwyl cpely u akocuctemy. OOHako HaCTONbKO He3HAYMTENbHbI YPOBEHb
BO3AEWCTBUNSI COXPaHSIeTCs MpU YCnoBumn ocoboro BHUMaHUS nepcoHana K npenoTBpalleHuio
yTeuKM anerasa m3 anekTpoobopynoBaHMs B MPOLIECCE ero aKcrnayaTaumu.

7 30opoBbe 1 6e30MacHOCTb NepcoHasa



7.1 Obwme nonoxeHus

oneras He UMeeT 3anaxa, BKYyCa 1 LuBeTa. I'Ip|/| KOMHaTHOW TeMnepaTtype XMMN4YeCckn yCTONYNB 1
He BOCI/1aMeHsAeTCA.

Cwmecb, coctoswasa na 20%-Horo kucnopoga um 80%-HOro anerasa, nNpu NPOHWKHOBEHUWN B
opraHbl AblxaHUsl He MPMBOAWUT K HebnaronpusaTHOMY BO3OEWCTBUIO Ha opraHmam. OgHako
0OblY4HO CYMTAETCSs, YTO MaKCuManbHas KOHUEHTpauus anerasa B OKpyXatwwem paboyem
nNpoCTpaHCcTBe He AonkHa npesblwatb 1000 ma/n. OTa BENMYMHA SBNSETCS OONYCTUMOWN B
TeuyeHne Bcero paboyero BpemMeHu (8 4 B AeHb Npv NATUAHEBHOW paboyeli Henene).

[aHHoe TpeboBaHMe K colepXaHuio 3nerasa B okpyxarwolweM paboyeM NpPoCTPaHCTBE He
KacaeTcs Npo6neM TOKCMYHOCTW - OHO YCTAHOBNEHO ANS BCEX HETOKCWUYHbLIX rasoBs, KOTOpble
06bl4HO He MPUCYTCTBYIOT B aTtMocdepe.

7.2 Mepbl NpenoCTOPOXHOCTH Npu paboTe ¢ anera3om

JOoNoNHNTENbHO HEObOXOAMMO PacCMOTPETb PsSiA Mep MPefoCTOPOXHOCTM Mpu paboTe C
anera3oM. PaccmaTpuBatroTtcsi cnenytrowme (no 3Ha4nMMOCTM) OCHOBHbIE 0bnacTu.

7.2.1 cToweHwne 3anacos kucnopoaa

oneras no4ytn B NATb pa3 TdXenee Bo3ayxa. I'IpM Bbl6p008.X anerasa B 60NblINX KONNYECTBAX B
30HY pa60Tarou4ero nepcoHana BO3MOXHO cCKomnneHne anera3a B HU3KOPACMONOXEHHbIX
nomeweHnax. B ceasm ¢ atum BO3OYX BblTECHAETCA U B pe3dynbTaTte KONM4eCcTBO KucCopona
CHMN>XaeTcs.

Mpwn coaoepxaHmm kucnoponda B Bo3nyxe Huxe 16% (cm. [9]) ByaeT cywecTBoBaTb OMNAcCHOCTb
yoywbs ONs nepcoHana, Haxonslwerocs B 3TWX 30Hax. 9T0 0cobeHHO owyTumo Oynpet
NPOSIBNATLCA B 30HAX, HAXOASAWWXCH HUXE YPOBHS 3eMnu, cnabo BEHTUAMPYEMbIX UMM B
KOTOPbIX BEHTUNSLUMS NMOMHOCTbIO OTCYTCTBYET, HanpuMmep, B kabenbHbIX KaHanax, TpaHwesx,
CMOTPOBbIX KOIOAUAX N APEHAXHbIX CUCTEMAX.

TeM He MeHee CO BpEMEHEM, B 3aBUCHMMOCTM OT CTEMEHW LMPKYNAUMA BO34yXa U BEHTUNSLMN,
aneras cTaHeT CMeWnBaTbCs C BO3OYXOM B 30HE OKpyXatollen paboyeit cpeabl U ero MecTHas
KOHLEHTpaLUMs CHU3MTCS A0 AONYCTUMbIX YPOBHEN.

7.2.2 MexaHnyeckas 4acTtb

B 60nblMHCTBE UCMOMb3YEMbIX TEXHONOrUA AaBfeHWe anerasa HaxoOMTCS Ha YPOBHE,
npe.biwaiolweM atMocgepHoe. Mpu 3TOM [ONXHbI OblITb NPUHSATHI CneumanbHbie Mepbl ANs
paboTawowero o060pyLOBaHWS C UENbl NPenoTBpalleHns OnacHOCTM BO3LENCTBUS Ha
nepcoHan Npu MexaHn4eckoMm NnoBpeXAeHUn Kopnyca.

7.2.3 3amopaxusaHue

Mpn 6bICTPOM BbLIOPOCE CXATOro 9nerasa ero BHE3anHoe pacWypeHne yMeHbwaet
OKpy>Xatoulyto Temnepatypy Bosayxa. [pun aTom Temnepatypa rasa MoxeT ynacTb Huxe 0 °C.

MepcoHan, cnyyanHo noaBeprHyBWNIACS BO3OEACTBUIO CTPYW rasa, HanpuMmep npu 3anonHeHun
rasoM 060OpyHOBaHUS, PUCKYeT MONy4YuTb Cepbe3Hoe O0OMOpPOXEeHMe y4acTKOB Tena npwu
OTCYTCTBMU 3aWUTHOM 0ieXAbl Y CPECTB 3alMThl FNas.

7.3 Mepbl NpeAoCTOPOXHOCTY NPU MCMO/b30BaHUN 3rerasa



MNpu onpeneneHHbIX YCNOBUSIX 3neras, MCMoNb3yeMmbli B 31eKTpoobopynoBaHMM, MOXET
cogepxXartb NPOAYKTbl Pa3n0oXeHNs C BECbMa BEPOSATHLIMA TOKCUYHBIMU CBONCTBAMM.

MpoAayKTbl Pa3N0XeHUs MOryT BO3HUKHYTb ABYMS Criocobamu: npu anekTpUYecknx paspsnax u
npw Harpese.

7.3.1 [MpoayKTbl pa3noxeHus Npu 3NeKTpUYecKmx paspanax

Nio6oii BUL 3NeKTPUYECKOro paspsaa B anerase crnocobeH NpYBECTU K pacluenieHnio MoNeky
Ha cocTaBHble yacTu. OOHaKo Mocne XWMMYeckoro pacrnaga nodasnsiollee 6GOMbUVHCTBO
NPOLYKTOB pa3noXeHnsi BOCCTaHABNMBAETCS B COCTaBe anerasa.

MpucyTcTBME kucnopoda W nNapoB BOAbl (NPU HaNUYUX MeTanNyYyeckux MOBEPXHOCTEN)
CrocOOCTBYET YCKOPEHMIO XMMUYECKMX peakumii (cM. pasgen 5). Pso m3 HuMX npuBoaMT K
nosiBneHnio HebonblOro konmMyectsa MNOOOYHBLIX MNPOLYKTOB, KOTOpble MOryt obnagatb
TOKCWUYHbIMW CBONCTBaMM.

7.3.2 TepMuyeckoe pasnoxeHve

Mpn Temnepatype cebiwe 500 °C aneras HaunHaeT pacnafartbCs Ha COCTaBHbIE 3NEMEHTDI.
Takas TeMnepartypa MOXeT AB/IATbCA CNnencTBMeM noxXxapos, Harpeea 3/1IeMEHTOB U T.4.

Hannune meTtannmyeckmx noOBEPXHOCTEN CrMOCOOCTBYET YCUNEHWMIO 3TOro adodpekTa 3a cuyeT
KaTannTUYeckKmnx peakumii. MpoaykTbl pasnoxXeHnst MoryT BO3HUKHYTb NOA0OHbIM 06pa3oM, Kak
ykasaHo B 7.3.1.

7.4 3popoBbe nepcoHana

MNpwn HOpManbHOM aKCMnyaTaummn anera3 octTaeTCcs BHyTPW 3NeKTpoobopynoBaHNS 1 MPOAYKTbI
PasnoXeHns C YCTOWYMBOW TOKCMYHOCTbLIO MOrowarTcs aacopbeHTamm nnm BulLENSOTCS Ha
BHYTPEHHeWn NoBepxHOCTK Kopnyca.

Bbixon anerasa n3 anekTpoobopynoBaHMs MOXET NPOUCXOAUTb TPEMS Ny TAMU:
- PN YTEYKE;

- NPU HEHaANeXawew aKkcnyaTauuu;

- MPY NOBPEXAEHMMN Kopnyca.

Puck 300pOBbl0 MOXET BO3HWKHYTb B Clyyae, €CNu NponoyKTbl pasnoxeHus 6yayt
MpUCYyTCTBOBaTb B HO/bLIOM KONTMYECTBE B OKPYXatoweM paboyeM NpocTpaHCTBE B COYETAHUN C
onpeaeneHHol ANNTENbHOCTbIO BO3aencTeus. [aHHble cuTyaumm noapobHO pacCMOTPEHbI B

9.

8 TpeboBaHNsA K Ka4eCcTBY NOBTOPHO MUCMOJIb3YyEMOro
3/1era3a BO BHOBb BBOAVUMOM WU OEACTBYOLLEM
KOMMY TaLMOHHOM 31eKTpoobopy oBaHUM

8.1 bnok-cxema ons anerasa, 3BNEKAEMOro U3 anekTpoobopynoBaHNS ANS OYUCTKM

B kayecTBe pyKkoBOACTBa [ONsi OMepaTMBHOIO MepcoHana paccMmatpuaetcs 6Gnok-cxema
(pvcyHok 1), ycTaHaBnuBawwas BblOpaHHbIA MNOPSOOK Mpouednyp ANS  OnNpeneneHus
Hamnydywero WCMONb30BaHWS 9nerasa nocne BbiBOAa €ro M3 aKcnayatauMnm  Ans



npegnonaraemoi ouncTkm [1], [2].
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PucyHok 1 - Bnok-cxema ons NpyHATAS PeLeHnii Mo pasMeLLeHnIo U yaaneHuio anerasa

MakcumanbHO OOMYyCTMMbIE YPOBHW MpPUMecei ONns MOBTOPHOrO WCMONb30BaHWS 3nerasa
npueeLeHbl B Tabnuue 2.

Tabnuua 2 - MakcuManbHO LOMyCTMMbIE YPOBHU NpUMeCe



|_|pI/IMeCI/I MakcrmanbHo OOonyCTuMble 3Ha4YeHNA

HomuHanbHoe | HovmunanbHoe a6comoTHoe

abconoTHoe 1
[aBneHne nasnexve >200 kla
Bosnyx nwvnu CEy 3% o6bema 3% o6bema
Hy0 95 mr/kr - 25 mr/kr
MwuHepanbHoe Macno 20 mr/kr
Oblwee KOMMYECTBO NPOPEarMpoBaBILNX 50 Mn/n B uenom uan 12 ma/n ans (292 0% )
razoobpasHbIx NPOAYKTOB Pa3noXeHns wnn 25 mn/n BF

Y Bo Bcem aovanasoHe NoBTOPHO UCMONb3yEeMbIX AABNEHUIA, 0XBaTbIBAOLMX BCE BO3MOXHbIE
NPUMEHEHUS (CMCTEeMbl U30NSILMMN BBICOKOTO 1 CPEOHEro HanpsixXeHusl, a TakXxe Bce
BLIK/IIOYATENN), ANANA30H HU3KMX AaBIEHU NOBTOPHOro ncnonbaosaHus (£ < 200 kMa) Gbin
onpeneneH Ans cneuvanbHOro BblOeNeHNs CUCTEM U3ONSALUUN C HA3KMM OaBNeHUEM (B

2
OCHOBHOM MPUMEHSEMbIM A5 060pyA0BaAHNS HA CPEAHEM HAMPSXXEHWN). : Mpw Hannuun
cMmeceim 5Fg YPOBHW A5 3TUX ra3oB AOJIXHbI ObiTb YCTAHOB/IEHbI MPOVM3BOAUTENSMUA
3 o o
obopynoBaHuS. :' 95 Mr/kr maccoBoi gonun cooTeeTcTByeT 750 Mn/n 06 bEMHOI AONN U TOYKE

. 4 o
pocbl MuHyC 23 °C, namepeHHomn npu 100 kMa n 20 °C. :' MNpu npeobpasoBaHnsax 4O MACCOBONA
MUIMOHHOW JONN 3TN YPOBHU TakXe AONXHbI MPUMEHATLCS ANS CMecel 40 Tex nop, noka

o5 o
LaHHas Mepa ocTaHeTCs BOCTpeboBaHHOIA. :' 25 mr/kr maccosor nonu cootsetcteyeTt 200

MA/n 06 bEMHOI 8ONM 1 TOYKE pocbl MUHYC 36 °C, nameperHoi npy 100 kMa n 20 °C. * Ecrn
ras perynupyetcs obopynoBaHmeM (Hacoc, KOMMNPECCop), CoAepXalmM Macno, TO MOXeT
noTpeboBaTbCs N3MepeHNE colepxaHus Macna B anerase. Ecnu xe Bce obopynosaHue,
KOHTakTupyouee ¢ anerasom, cB0604HO OT Macna, To Npy 3TOM HET HEOOXO0AMMOCTM 3aMepPATb
copepXxaHue macna.

Cnepnyet oTMETUTb, 4TO 0TOOP NPO6LI ra3a ABNSIETCS BaXHO 3aaayeit (CM. npunoxexve B).

B cnyyae Hanuuus B anerase npuMecei BoAbl UNM MPOOYKTOB Pa3NOXEHUs BOMPOC O
BO3MOXHOCTW €ro pereHepaumm Ha MecTe 3aBUCUT TOMbKO OT HannMyusi COOTBETCTBYHOWMX
unbTpoB. Ecnn aneras Henb3si pereHeprpoBaTb Ha MecTe, TO ero Heobxo4uMO BEPHYTb
MPOU3BOAUTENIO WM HanNpPaBWTb HA PEereHepauuio B KOMMAHWIO, OCYLWECTBASIOWY0 €ero
nepepaboTky.

B cnyyae Hanuumg B anerase npuMmecein Bo3adyxa U CFy BOMNPOC O BO3MOXHOCTU €ro

pereHepaumn AONXeH OblTb PacCMOTPeH oThaenbHo. Ecnu KoHueHTpauus Bo3gyxa W CEq
LOCTUrHET MakCMManbHO [OOMYCTMMOro ypoBHS (cM. Tabnuuy 2) U ecnum B pesepsyape, U3
KoToporo 6bin npovsBeneH oT6op, HAXOAMCA 3neras B CXMXEHHOM COCTOSIHUW, TO aneras,
HaxoOAWWACS B rasoBoi pase, fONXeH BbiTb NepeMelleH BO BTOpOi pesepsyap. MMepenava
LOMIXHA NpoAonXatbcs 00 Tex Mop, noka npobbl rasa M3 NepeBoro pesepsyapa He CTaHyT
yOOBNETBOPSITb MakcuMasbHO AOMyCTUMOMY YpOBHI0. CooepXvMoe BTOPOro pesepsyapa He
MoXeT ObiTb pereHepvpoBaHo Ha MecTe. [ns noboro pesepsyapa, B KOTOPOM 3feras He
COLEPXUTCS B CXMXEHHOM COCTOSIHUM (a TONbKO B ra3oBoii ¢pase), TpebyeTcsl BbiNonHeHWe

aHanM3a TONbKO onHoro oTbopa Ha BO34YyX MM CEs pna onpeneneHus LonycTUMOCTU
NMOBTOPHOI0 UCMONb30BaHUS 3nerasa UM HeBO3MOXXHOCTU pereHepaunm Ha MecTe.



9 AHanunTmn4eckme MeToabl UCCnenoBaHUs 3serasa u
NX 3Ha4YeHne

9.1 O6wwe npasuna

MeTonobl aHanu3a OONXHbl O6bITb UCMONb30BaHbl Npu oTbope npob aneraza. OcobeHHOCTU
MEeTO10B Mo 0THOPY NPOO 1 aHANUTUYECKUX METOA0B NPeAcTaBNeHbl B NpunoxeHun B.

9.2 AHanus no MecTy akcnnyaraumm

HasHauyeHne aHanuaa no MecTy aKcnjyataumm COCTOMT B ObICTPOM M NPOCTOM KOHTPO/e
COCTOSIHUS 1 CBOWCTB anerasa. [opsanok (anroputm) NnpoBeAEHNS aHanm3a ycTaHaBIMBaeTCs,
yTObOblI ONPEenennTb, MOXET NN ra3 bbiTb MOBTOPHO UCMONb30BaH UK TpebyeT pereHepaumm
(pUCyHOK 2).

Copepsaine (S0, + SOF,) = 12 mnin s rEo—
urm HF = 12 mnin
Hat
Conepeamsg noygyxs > 3 % Lo
Wi GFg =3 % v
Het
COafohsmeg Bl IMHERRILIET THEEA, An
npusaernd & Teamee 2 -
Hart
OUREACAHIHE MAHEPANEHON WA > 10 M) da

[cad. ToBanaLy 2, npeisdesianing T)

Hat

Mo Opneid WENOLICHERSAG (XN I

PurcyHok 2 - MNopsaok NpoBeaeHWst MECTHOI0 aHanmaa

Ecnn cucteMbl npoBegeHMs yKasaHHOro aHanmMsa MMEKTCS B Haauymm, TO MO Hopmam
TEXHUYECKUX YCNOBUIA TpebyeTcs WCMNO/b30BaHNE MWHMMANIbHO BO3MOXHOIO KOMMYecTBa
anerasa, 4Tobbl NpPeaoTBpaTUTb ero BbIOPOC B aTMOCdEpYy M rapaHTUpPOBaTb COXpPaHEHWe
300poBbs M 6e3onacHOCTb nepcoHana. MNopsaok npoBedeHns aHanuada oTobpaHHOro rasa ¢
NPUMEHEHNEM OOCTYMHbIX aHANUTUYECKNX METOA0B NPMBELEH HA pUcCyHke 2, B Tabnuue 3 1 B
npunoxeHun B.

Tabnuua 3 - MeToabl aHann3a nNo MecTy aKcnyaTaumm



Mopsook

Mpumeck Heobxonnmble meToAbl
aHanuaa

[MpoAayKTbl pa3noXeHus: Kamepa s 522 T50F2  MepeHocHoi XDOMATOMDA
fa |30; SOF SOF; (g pa A -1ep P bac

rasa c TepMOKOHOYKTOMETPUYECKM OeTEKTOPOM
npuMeyaHue) P Ay P A P

b  [HF Kamepa ona HF

ApeomeTp (LNs Y%-HOro N3MepeHnst CoaepXxaHus SF )-
[MepeHocHoM xpomaTorpad rasa c
TEPMOKOHOYKTOMETPUYECKMM OEeTEKTOPOM

Cocyn ons Boabl. DNEKTPOHHbIA apeomMeTp. ApeomeTp C
ManeHbKUM 3epKasnioM. D NeKTPOXUMUYECKUA OaTyuK.

4 Macno Cocyn ons MuHepanbHoOro macna

2 |Bospyxun “F4

3 Bona (snara)

MpumeyaHme - 502F2 moxet 6biTb nNpeacTaBneH B BUAE ra3a, Ho He MOXeT ObiTb N3MepeH
LEeTEKTOPHbIMY Kamepamu. [FapaHTum yTnamaaumm aToro noboyHoro NpoaykTa npuBeaeHbl B
npunoxeHun C.

MNpu npoBedeHWM BCeX yKal3aHHbIX aHaNM30B OMepaTtop [HOONXEH CNefoBaTb MHCTPYKUMSM
NPOU3BOAUTENS B YACTU TOYHOCTM aHANUTNYECKOro 06opynoBaHMS.

Mpu npoBemeHMM aHanM3a Ha cogepXaHue 50y S0R ,HF TpebyeTtca obs3aTenbHoe
cobnoneHne nByx TpeboBaHuWil: nepBoro - no 6He3onacHOCTW, MO3BONSIOWEro NepcoHany
OLEHUTb PUCK, CBSI3aHHbI C 3KChnyaTauuei WCNoNb3yeMoro anerasa; M BTOPOro - Mo
obecneyeHmnio 3almMTbl aHANMTMYECKOro 060pyA0BAHNS OT KOPPO3MU.

9.3 JlabopaTtopHble aHanu3bl

Mpn OTCYTCTBMM MECTHOro 06OpyLOBaHMSA [HONXHbI ObiTb MCMONb30BaHbl nabopaTopHble
MeToLbl, YTOObl 06ecneYnTb KONMYECTBEHHYIO OLIEHKY Npumeceli B npobe rasa.

Bona sBnsieTcd €OMHCTBEHHOW NPMMECbIO (3arpsisHEHUEM), KoTopass He MOXeT ObiTb
onpeneneHa TOYHO C Nomoublo cocyaa ans otbopa. CoaepxaHue Boabl Npy oTbope B kKamepy
N3 pesepByapa He COOTBETCTBYeT COAEpXaHuio BOAbl B pe3epByape, MOCKO/bKYy BoAa
ocaxpaeTcsl Ha Bceil noBepxHocTu. CnenoBaTeslbHO, aHanv3 CoAepXaHust BOLbl AO0JNIXKEH
BCerna BbiMONHSATbLCS HEMoCPenCTBEHHO B pe3epByape Mo MecTy akcrnyaTtauun. MNoaTomy He
CyllecTByeT peKoMeH1yemMoro nopsiaka aHanumaa.

Tabnuua 4 - JTabopaTtopHble MeETOAbI

Mpumecn Heobxoammoe obopynoBaHme n METOLbI
["a30BbIi XpoMaTorpad ¢ TEPMOKOHAYKTOMETPUYECKNM
Bosnyx: kncnopon v asot P pac P Ay P
LEeTEeKTOpoM
CFy "a3oBbI XxpomaTorpad.  VIHppakpacHoe nornoweHne

NHpakpacHoe nornoweHue. ["a3osblii xpoMaTorpag ¢
MNaMeHHO-MOHM3ALMOHHbBIM EeTEKTOPOM

Macno

MpoaykThl pacnana 502 , SOF; |rasosbiit xpomatorpad.  VoHu3aumoHHbIn xpomaTorpadg.
S04F, SFy F NHdpakpacHas abcopbuus




10 N3BnevyeHne, XpaHeHe N TPaHCMOPTMPOBAHKE

10.1 [MpenBapuTenbHas oueHka

B HacTosweM pasgene paccmartpusalroTCsa onepauuu, MNpu  KOTOPbIX 3neras HOONXeH
HaxoouTbcs B 06onoyke anekTpoobopynoBaHns 1 BblTb B COCTOSIHAM YaCTUYHOTO PasfioXeHusl
unn 3arpsisHeHns [2], [3]. ST onepaumm BKNO4YalOT B cebs M3BNEYeHWE U MNepeMelleHne
anerasa B npouecce akcnayataumm Uam ero pacwmpeHus.

TpeboBaHUs K N3BNEYEHMIO UCMO/b3YEMOro 3nerasa Bo3pacTatoT, eC/u:
a) naBneHue rasa yBenmynBaeTcsl B repMeTUYeCcky 3aKpbITbIX CUCTEMAX;

b) HeobxoanMo nepemelleHne rasa n3 060104KM (3aKPbITOro pesepeyapa) Ans 06cnyXmBaHus,
PEMOHTA NN PacLIMPEHNS;

C) Heobx0aUMO yaaneHue rasa u3 060pyL0BaHNS B KOHLE €r0 XU3HEHHOIO LMKNA;

d) HeobxonomMo BbINONMHEHWE OTOoOpa rasa WA U3MEPEHWE €ero OaBMNEHWUS MO BPEMEHHbIM
CBSA3SIM U3MepPUTENbHOro npnbopa.

Ycnosus 6e30macHOCTW, MPeACTaBNEHHble B HAaCTOSAWEM pasnene, NPUMEHUMbl K NobbiM
ykasaHHbIM cutyaumsm. MNMepeuncnenns a) n b) kacaroTcs, rnasHbIM 06pa3oM, BbICOKOBOJIb THOMO
obopynoBaHNs, HO MOryT MMETb MECTO M B ra3oHanosHeHHOM 000pyLOBaHUWM CPeaHero
Hanpsi>keHus, B YaCTHOCTKW, ecnu TpebyeTcs NpoLaneHme cpoka aKcrniyaTauun CyLecTBYIOWero
KOMMyTauUMOHHOro obopygpoBaHus. [laHHble cuTyauMm He  pacnpocTpaHalTCs  Ha
anekTpoobopynoBaHNe, UCMONb3Yiolee 3aKpbiTbie Mo AaBIEHNEM CUCTEMBI.

10.2 Ma3ousenekawllee 060pynoBaHne

Mpu yonaneHnm Ncnonb3yemMoro anerasa U3 3akpbiToro pesepeyapa Heo6x04MMo NPUHSTbL MepPbI
no NpeLoTBpalleHnto Bbibpoca rasa B atMocdepy, B HaCTHOCTM, B pabouyto 30HY.

CasousBnekawwee o6opynoBaHne MOONXHO ObiTb WCMNONb30BaHO AN obecnedyeHus
BO3MOXHOCTW XpaHeHUs anerasa nojd AaeneHveM. Takoe obopynoBaHue OonxHO obnapatb
BbICOKMMMN rasonepekaymBaloWmyMii CBOMCTBaMM, MO3BONSIOWMMM OTKauMBaTb MakcuMmalbHoe
KONMYeCTBO rasa us pesepsyapa.

a3onepekaumBatowee 06opynoBaHNe CUATAETCS (PYHKUMOHANbHBIM, €CN OHO creuunanbHO
pa3paboTaHo ons paboTbl C 31era3om n obecnevyeHo cpencTBamy pereHepaumm npu yaaneHmm
razoobpasHbix 1 TBEpPAbIX MPOAYKTOB pasnoxXeHusi. Takoi Tun obopynoBaHus sBnsieTcs
NPeanoYTUTENbHbIM, B YaCTHOCTM, NP yaaneHun ocobo 3arpsasHeHHOro anerasa, Hanpumep 13
KaMep Bbikto4aTen4.

10.3 OcHoBHble TpeboBaHNs 6€30MacHOCTY

PykoBoncTteo no obecneuyeHunto He3onacHocty paboTbl ¢ anerasom TpebyeT, 4Tobbl Obinn
y4TeHbl criefytowme aBapuinHbie CUTyaLunn:

a) CHUXeHue ypoBHS kucnopoga (cMm. 7.2.1);

b) 3amep3aHue (cM. 7.2.3);



C) BbIBPOC NPOAYKTOB pa3noXxeHus (cMm. 7.3).

MepcoHan, obcnyXxuBaloWWii M3BNEKAEMbIA 3neras, Kak W nepcoHan, o0b6CnyXuBarowWwmia
anekTpoobopynoBaHne, [ONXeH ObiTb obecrneyeH CpencTBaMU WHAMBMAYANbHON 3awWMThl
(3aWMTHbIE NepyaTkn, OYKN 1 T.4.). IHCTpyKUMM NponM3BoauUTENER N NONb30BaTENEN OOXHbI
cogepxatb TpeboBaHMS, yuMTbIBAKOWME N3BNEYEHNE rada B KaxX A0 U3 CUTyauuid, ykasaHHbIX B
10.1 n[9].

MepcoHan, ocywecTBASIOWMIA Nepekayky anerasa, LOXeEH ObiTb 03HAKOMJIEH CO CBOWCTBaMU
NPOAYKTOB pa3noxeHns anerasa (CM. pasgen 5) m DonxeH 0co3HaBaTb OMACHOCTb Yrpos3bl
300POBbIO (HaMpuMep, B pe3ynbTaTe KOHTAKTOB, BObIXaHMS WU T.0.) U CTPEMUTbCS K WX
MUHUMM3auun. OCHOBHbIe pekoMeHaaumn no 6esonacHoOCTy npueeneHsb B [9].

10.3.1 ObyyeHne nepcoHana

CneumanbHoe o06yyeHne npasunam 6e30MacHOCTU HOOMXHO ObiTb OpraHvM3oBaHoO ANs
nepcoHana, obCnyXuBaloWEero WCNofb30BaHHbIA 3nera3. 3710 TpeboBaHMe He sABNsSeTCs
HeobXxo4MMbIM, €Cn MepcoHan yXe MpowWen COOTBETCTBylWEe OOyyYeHne wunm wumeet
COOTBETCTBYHOLYO KBaNngukaumio.

MepcoHan gonxeH 6biTb 06y4YeH npasunam obpalleHusi ¢ 3nerasom npu ero nepeMeLeHnn n3
paboyeli kamepbl B xpaHunuwe. WHcTpykumm no  akcnnyaTtauuun, paspaboTaHHble
Npou3BOAUTENEM ONS TAKOro 060PYNOBaHUS, OONXHbI YAOBNETBOPATh 3TUM TPEOOBaHMSAM.

NHCTpykuMM No okasaHuio NepBOi MOMOWM MOCTPadaBWUM OONXHbl ObiTb BK/OYEHbl B
nporpammy no obyyeHunio npasunam 6€3o0nacHOCTH.

10.3.2 CpencTBa o6cnyXunsaHus

Mpy onycToweHun pesepByapa, COLEPXallero WCMoNb30BaHHbIA 3neras, B PacropsiXeHum
nepcoHana LoNXHbl HAXOAUTbCS COOTBETCTBYIOWME MMrMEHNYecKe cpeacTBa.

10.3.3 PaboTta Ha OTKpbITOM BO34yXe

Mpyn paboTe Ha OTKPLITOM BO34yxe B Mpolecce yhaneHust MCronb30BaHHOrO anerasa u3
pesepByapa He TpebyeTcsl HUKaKMX creumanbHbIX Mep NpeaoCTOPOXHOCTU (CBEPX yKasaHHbIX
Bbllue) ANS MPenoTBpalleHWsl MNopaXkeHusi, KOTOPOMY MNepcoHan MOXeT MOoABEpPrHyTbCs
HernocpencTBEHHO NpU BO3AEVCTBMN NPOAYKTOB PasfnoXeHus v Bolbpoca anerasa.

10.3.4 PaboTa B nomelleHumn

O6opynoBaHne, YCTAHOBNIEHHOE B MOMELEHUsIX, OONIXHO OblTb OCHAlEHO COOTBETCTBYHOWEN
BEHTUNAUMEN.

Mpw yoaneHun ncnonb3yemMoro rasa u3 pesepsyapa B YCTAHOBKY, HAXOASLYIOCS B NMOMELEHMWN,
HeobXoOMMO rapaHTMpoBaTb, 4YTOObl YPOBEHb KOHUEHTpauuM MOTEHUMANbHO TOKCUYHbIX

SOF, 80,

NPOLYKTOB pasnoxeHus (Hanpumep, HF | =92 | ocTtaeancs B paboyen 30He Ha

6e30nacHoOM ypoBHe.
B noeanbHoM cnyyae 370 JocTuraeTtcsa nyTeM HernocpencTBEHHOrO N3MePEeHNs KOHUEHTpaumm
BelecTBa, ABNSAOWEerocs 0CHOBHbIM "BK1aA4MKOM" B TOKCUYHOCTb - SOk , @ TaKXe NpoayKToB

rmoponunsa S0F; | nByokcuaa cepbl 502 sTopucToro sogopoana HE | [na cpeaHero yposHs
Pas3noXxeHnss ypoBHM 6e30MacHOCTU 3TUX CMeceil  OonpedensTcs  MakcuMalrbHOM



KoHueHTpaumen 200 mn/n anerasa B 30He (cM. [9]). Tem He MeHee, 3TO He NO3BONSET
npenoTBpaTnTb 6onee cepbeaHyto ONacHOCTb - BbIBpOC anerasa.

HeobxoanMO OTMETUTb, YTO OTKPbITbIA OFOHb, @ TaKXe KypeHue, HarpeB LO Temnepartypbl
cebiwe 200 °C u cBapoyHble paboTbl, NPoOBOAMMblE 6€3 BbINONHEHUS CheunanbHbiX Mep
NpPeLfoCTOPOXHOCTU, HEeJonyCTUMbl. [lpy 3TOM MHCTPYKUMW MO OKasaHWio MNepBOR MoMoLm
noctpafgaswum npu pabote C 3nerasoM B 3aKPbITOM MOMeweHun (cM. [I9]) AONXHbl ObiTb
BblBElWEHbl HA BUOHOM MECTE.

10.4 CocTosiHME 3nerasa B 3aKpbiTOM pe3epByape

CocTosiHMe ncnonb3yemMoro afnerasa B 3aKpblTOM pe3epByape 3aBMCUT OT Tuna U MOLHOCTU
9NeKTpUYeCKUx paspsagos  wam - gyru, obpasosaBweincsa BHyTpyu  kamepbl.  OB6bIYHO
paccMaTpuBatloTCS cneayowme Tpy CTaauu:

a) o9neras HaxoOUTCS B pes3epByape, B KOTOPOM OTCYTCTBYIOT [HOBUXYIIMECS 4YacTu
BbIK/tOYATENS, YTO HE NPMBOAMT K 0OMEHY rasamu.

["a3 - HyNneBom UNN HN3KNIA YPOBEHb Pa3ioXeHns.
TBepAable Tena - 0OTCYTCTBME NN MANOE COAEpPXKaHMe NOPOLKOOOPA3HbLIX OTNOXEHMWIA;

b) aneras HaxoanTcs B pe3epByape, CoAepXaleM OBUXYIUMECS YaCTW BbIK/toYaTeNsl, U CBA3aH
C TaKknM Xe pe3epByapoMm.

a3 - cpedHWint ypoBeHb pasfoxXeHus (comepxaHue noboyHbIX MPOAYKTOB 3aBUCUT OT
3o heKTUBHOCTM Mornowatowero (abcopbupytowero) Matepyana, UCNONb3yeMoOro B AaHHOM
TUMNEe Kamepbl).

TBep,D,bIe Tena - KOJIMYECTBO OTNOXEHUN 6y,£l,eT 3aBucetb OT AMHaAMWKKM TMpouUeccoB
OTK/TIO4YEeHNA TOKOB BbIK/TIOYATEIEM;

C) aneras HaxoguTCcs B Kamepe, B KOTOPON UMEET MECTO MOLLHbIA OYrOBON paspsan, HO NPy 3TOM
Kamepa He CBf3aHa C aTMOCepor 4Yepeld npenoxpaHUTeNbHbIM kKnanaH uinM 4yepes3 MecTo
npoxora. B 9TOoM cnyyae BHYTpPeHHee MNOBPEXIAEHME BO3MOXHO, HO BblK/oYaTeb
orpaHu4ynBaeT o6nacTb NOBPEXAEHMS NpexXae, YeM OaBfieHMe B KaMepe BO3pacTeT A0 YPOBHS,
[OCTaTOYHOro Ans Toro, 4Tobbl Npon3oLen BLIBPOC anerasa.

"a3 - BEpPOSATHOCTb BbICOKOrO YPOBHS Pa3fioXeHus.

TBepable Tena - oxungaetcs 60nblwoe KOMMYECTBO NPOAYKTOB OTNOXeHMS. Nx cocTas 3aBucut
0T TOro, Kakme Matepuansl NOABEPT INCb HArpPeBYy CO CTOPOHbI AyrOBOro paspsaa.

NHpopmaums no otbopy wm wncnbiTaHWaM anerasa, B3ATOr0 M3 Kamepbl, npuBegeHa B
npunoxeHun A.

10.5 Y naneHvne ncnonb30BaHHOr0 anerasa us paboyei kamepsl

O6opynoBaHve MO yTWAU3auMKn (pereHepauun, ynaBNMBaHWIO) 3dnerasa, Kak OMMCaHo B
npunoxexnmn C, AONXHO OblTb OCHAWEHO CpeAcTBamy, NO3BONSOWMMW yaanuTb aneras c
MUHUMANbHOM YTEYKOM B artMocdepy, W npennoyTUTenbHO coaepXaTb CcpeacTtsa Mo
pereHepauun Ncnonb30BaHHOro anerasa. Takoe obopynoBaHve LONXKHO BKoYaTb B cebs, no
KpanHen Mepe, BaKyyMHbli HAcoc, PUNbTPYHOLWNIA 3NEMEHT, KOMMPECCOpP, COOTBETCTBYOWMNE
cpencTBa ANS ynpaBneHUs NoTOKOM anerasa u pesepsyap.



Mpy HEBO3MOXHOCTW pereHepauun anerasa Ha MecTe B npegenax 06opynoBaHNs OH OONXEH
OblITb OTNpPaBneH MNPOU3BOAUTENIO, PEreHepupylowWweln KOMNaHum unv Ha NIvMKBMAAUMIO (CM.
pUCYHOK 1).

10.6 XpaHeHune 1 TpaHCnopTUpPOBaHUE UCMONb30BAHHOIO aerasa

XpaHeHme n TpaHCcnopTnposaHme HOBOIro, HENCNO/b30BaHHOIO U MCNOJ/Ib30OBAHHOIO 3aneraaa
IOMXHbl ObITb ocyuwecTBNneHbl NONMHOCTbIO B COOTBETCTBUNE C KOHKPETHBbIMU NHCTPYKUNAMW.

B npouecce pereHepauum u TpaHCMOPTMPOBAHMSA B APYrve MyHKTbl pacrnonoXeHus (ans
MOBTOPHOrO MCMNONb30BaHUS B APYrom o6opynoBaHun) aneras OOMXeH XpaHUTbCa B cocynax,
NPeanoYTUTENbHO LMINHAPUYECKON KOHCTPYKLUMM (BannoHax).

BannoHbl OONXHbI MMETb CneunanbHyl OKPacky W MapkuMpoBKy AN npefoTBpalleHus
CMeLWnBaHNS NCMNOb30BAHHOIO 1 HOBOrO anerasa (cM. npunoxeHue C).

BannoHbl, KoTopble ObINM MapKMpOoBaHbl ANS 3arpy3kKM HOBOrO anerasa MavM B KOTOPbIX Obin
nepeBe3eH HOBbI, He ObIBWMIA B yNnOoTpebneHun aneras, HN Npu Kaknx yCnoBUSX HE OONXHbI
6bITb NPUMEHEHbI ANS XPaHEHWUS UICMONb30BaHHOIO 31erasa.

Insa 6onblwein yactn obopynoBaHNS ONA yTUAM3aUMM anerasa, a Takxe ANs ero XpaHeHus u
3anpaBki HOBbIM Fa30oM MOXET MCMONb30BaTbCs OAWMH W TOT Xe TWM rasoBblx 6annoHoB
naeneHvem o 5 MMa. Ha atomM OCHOBaHWM UCMONb30BaHHbLIA 3ne€ras MoXeT XpPaHUTbCS B
6e3onacHOM cooTHoweHun: 1 kr anerasa Ha 1 n obbema 6e3 NpeabABNEHNS crneunanbHbIX
TpeboBaHmMit K 06CNYyXMBAHNIO 3TUX BaNNOHOB.

[MpnnoxxeHne A

(pexkomeHaoyemoe)

MakcumanbHO A0NYyCTUMbIE YPOBHU BNIaXHOCTM NPU NOBTOPHOM UCMONIb30BaHUM 3nerasa

Lnsa onpeneneHns BnaXHOCTU, Kak yka3blBaeTCs B HACTOSLWEM CTaHaapTe, paccMaTpmBaroTCs
TPV OCHOBHbIX YPOBHS [1]:

a) YpOBEHb BNaXHOCTW, Bblle KOTOPOro OCYLECTBASAETCS KOHAEHCAUMs NMapoB XWUAKOCTU W
KOoTOopas B eAuHMUAX NapumanbHOro faBfieHNs HaCbIWEHHOrO BOASHOro napa coctaenget 611
Ma (cm. [9);

b) makcumanbHO [ONYCTUMBIA ypOBEHb AN 060pynoBaHUs (B COOTBETCTBUM C [8]), NPUHATHIN C
Lenbto 6e3onacHOro NPefoTBpaLeHMs KOHAeHcaumMy Bnaru. 9To TOYHO onpeaensieTcs TOYKown
pocbl B 5 °C, 4TO COOTBETCTBYET AAaBNEHUIO HACbIWEHHOro BoasHoro napa 400 lMa (cm. [9)),

COCTaBNSAOWEMY OKOO ABYX TPETEN YPOBHSA KOHAEHCAUUN BOAbI g0 = 611 INMa;

C) OCHOBHOI1 YPOBEHb BNaXXHOCTU ANnst 0bopynoBaHMs 0bblYHO HaxoauTcsa B gmanasoHe ot 100
10 300 Na [4]. DTOT ypoBeHb yCTaHABNMBAETCS Kak pe3ynbTaT COPOLMOHHbIX - 0eCOPOLMOHHbIX
NMPOLECCOB Ha BHYTPEHHMX MOBEPXHOCTAX 06opyaoBaHMS U ancopbepoB u  sBnseTcs
XapakTEPUCTMKON KOHCTPYKLUUN M COCTOSIHUSA pe3epByapa. PaccmatpuBaemblli ypoBEHb He
MOXET ObITb YMEHbLUEH MYTEM HAMOHEHMS CYXMM ra3oM, NOCKO/bKY NMOBEPXHOCTW 1 afncopbep
comepxart Ha ABa nopsiaka 60/bllyto BEMYMHY BNAXHOCTM 3a CYET MCMNO/b30BaHMS BNAXHOMO
rasa[1].



CnepoBatenbHO, oOnpefeneHve YpPOBHA  BAAXHOCTM MOXET paccMmatpmBaTbCs  Kak
COOTBETCTBYylOWeEEe TpeboBaHe-KPUTEPUIA NS NOBTOPHOrO NCMONb30BaHNS anerasa: AaBneHne
HaCblWEHHOro BOASHOrO rnapa B rase He J0/1XHo npesbiwatb 150 Ma [9], npy Touyke pocbl MUHYC
15 °C. 37107 ypoBeHb obecneyrBaeT 3anac HafeXHOCTN C nokasaTenem 2,7 no OTHOLWEHMIO K
MakcuMManbHO OOMyCTUMOMY YpOBHIO Onsi obopymosaHus (400 lMa) n 3anac HageXHOCTU ¢
nokasarenem 4 no OTHOLWEHWUIO K YPOBHIO, Bbllle KOTOPOro MMeeT MecTo KOHAeHcauns napos
xwngkoctu (611 la).

Ha pucyHke A.1 npencTaBneHbl ykasaHHbIe Bbille YPOBHU BAAXHOCTM Npu paboyemM gasneHumn
2
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MpumeyaHue - CTyneHyatas KpvBas PEKOMEHAYyeTCs ANS YNPOWEHWS, C Uefblo pasnnyng
mMexay Huswum (MeHee 200 klla) un Bbicwmm (MeHee 850 «klla) gmanasoHamwn nasneHWUn
NOBTOPHOI0O UCMNO/b30BaHUS.

1 - npefen KOHAEeHcAUMM XNAKOCTH npu paboyem naeneHnm 611 Ma n temnepatype Tq = 0 °C;
2 - MakcMManbHas KOHUeHTpaums B 06opynoBaHMmn B COOTBETCTBUM C [8] mpu paboyem

nasneHun 400 Na v Temnepartype Iq = MUHYC 5 °C; 3 - pekoMeHayeMblii MakCUManbHO
LOMyCTUMbIA YPOBEHb A1 MOBTOPHOr0 MCMONb30BaHWs Npu paboyem gaeneHun 150 Ma

Temnepartype g = MuHYyC 15 °C

PucyHok A.1 - YPOBHM BNaXHOCTN B PYHKLMM faBneHus rasa &

nOCKOﬂbe 3Ha4YeHnsa KOHUEeHTpauunnm B MUNNMOHHbLIX OONAX NO 06'beMy onpenendarTcsa Kak

OTHOWEHNe [aBfeHNs HacbIWEeHHOro BOASHOrO napa 0 kK nasneHwio £ rasa, 10 aTM
3HaueHns 0BpaTHO MPOMNOPLUMOHANBHO 3aBUCAT OT aasneHus £ rasa. lllkana KoHUEHTpauun B
MUIMOHHBIX BONAX No 06bemy MO3BONSET OCYLWECTBUTb HEMOCPenCTBEHHOE onpeneneHue
3anacoB MO HAAEXHOCTU MexAay TPeMS KPUBbIMU: MPU KOHAEHCAuMW XMAKocTu, no [8] u
PEKOMEHOYEMOr0 MakCUManbHOr0 YPOBHS NMPUMECE Npu MOBTOPHOM UCMOJIb30BaAHUN.

B npakTuyeckoM OTHOWEHWW 3aTpyoHUTENbHO OnpeaeneHve YPOBHER KOHUEeHTpauun B
MUNIMOHHbBIX OONSIX N0 06beMy oM MOBTOPHOrO MCMOJMIb30BaHMS AN KaXA0r0 KOHKPETHOro
naenenust. oatomy uenecoobpa3Ho YNPOCTUTb KPUTEPWIA BRNAXHOCTU ANS MOBTOPHOIO
NCMONb30BaHUS NyTEM ONPeneNneHnsl HU3Wero npenena aaBneHunii NoBTOPHOIO UCNOIb30BaHMS
B MO/THOM MHTEpPBane OaB/ieHWin B COOTBETCTBUMN CO CTYNEHYaTON KPUBOIA.



[MonHbIA onanasoH gasneHnin NOBTOPHOIO UCNONb30BaHUS anerasa Huxe 850 klla oxsaTbiBaeT
CUCTEMbl 3NEKTPUYECKON WN30NAUUMN CPedHEero W BbICOKOrO HanpsaXeHWr, a TakXe BCexX
BblkntoyaTeneii. OcHOBHas 3ajava pereHepupyemoro obopynoBaHust 3aknoyaeTcs B cxaTtum
anerasa [0 ero CHUXeHUs.

Hwn3kuii ypoBeHb fasBneHus noBTOPHOro ucnonb3osaHns Huxe 200 klla ncnonb3dyetcs T0NbKO
0N CUCTEM SNEeKTPOU30NSaUMM CpedHero HanpsxeHus. [pu 9TOM uMmelowmecs B Hannymu
ManoadpPeKTMBHbIE YCTPOMCTBA pereHepaumm Moryt ObiTb YTUAN3MPOBAHbI, MOCKONbKY HET
HeobX0AMMOCTM B CXaTumM anerasa [0 ero CXMXEHNUs, 1 TeM caMmbiM obecneynBaeTcsa nyywas
3KOHOMMS ONa UCMONb30BaHUA.

KpuTtepuii nOBTOPHOr0 MCNonb30BaHNs ons o6omx AnanasoHOB AABMEHUS BbIOUPaeTCa TakuMm
obpasom, 4yTobbl NpenenbHas Kpueasi, COOTBETCTBYOIWAA OABNEHNIO HACHIWEHHOrO BOASIHOrO
napa 150 Ma, npakTnyeckn oxsaTbiBana MakCcMmanbHoe fasneHne noBTOPHOro NCNob30BaHUS
B AmanasoHe, 10 ecTb 200 klla - ans Huswero npegena gaenexHun n 850 klMa - ong Bbicwero
JunanasoHa faBneHui.

[MpnnoxeHne B

(pekomeHpyemoe)

OnucaHue pa3nMyHbIX METOA0B aHanu3a (Ha MecTe aKcnayaTaumm U B naboparopum)
B.1 Ot60p npob

OT1bop nNpob [ONXeH oTpaxaTb cOCTaB anerasa B pesepsyape. Otb6op npob cnepyet
npoBOANTb B XMAKOW dhase. [Npu oTCyTCTBUM anerasa B pe3epByape B XWUAKON gpase oTbop
npo6 [onXeH 6bITb BLINOMHEH HEMOCPEACTBEHHO B ra3oBow doase.

Mepen otbopoM npob NPOCTPAHCTBO BCeX NaTpybkoB M COedMHEHWA OT pe3epByapa K
aHanMTMyeckoMy obopyaooBaHUIO AN K LMANHOPY 0T6opa OOMXKHO ObiTb OYMIWEHO BaKyyMHbIM
HacocoM. [lns pesepByapa, B Cnyyae ecnvm kaHan ansi otbéopa COenVHSIeTCS C OCHOBHOM
KaMepoin ONUHHON cekumen yskux Tpyb, coeamHeHust aTux Tpyb AoMXHbl ObiTb NpoayThl C
noMouplo rasa u3 pesepsyapa Ansi obecrneyeHus penpes3eHTaTMBHOCTM oTbopa anerasa B

pesepsyap.

Mo BO3MOXHOCTM COCTaBnSOWME, HAXOASIWMECS B KOHTaKTe C 31erasoM, LONXHbl ObiTb
BbIMOJIHEHbI M3 HEpPXXaBEMLWen CTanu Unm Apyroro XMMMYECKN CTOMKOro mMatepuana ¢ Lenbto
MUHMMMN3aLMK peakLmnii 1 3arps3HeHnin B npouecce otbopa. AHannampyemblii oT60p He LONXeH
NPOXOANTb Yepe3 aKTUBHbIA PUNbTP (MONEKYNSIPHbIA ceTyaThbli oUnbTp, OKCUL antoMUHUS),
KoTopblli crnocobeH W3MeHWTb cocTaB rasa. OpHako MEeNKoSiHeucTbli UIbTP MOXeT
noHanobuTbcs ANs 3awWwnTbl 0TOOpa OT 3arpsi3HeHNS MENKUMI YacTLAMN.

Ytobbl MMHMMM3UpPOBATbL BbIOPOC 3neraza B aTtMocepy M OrpaHMuMTb BO3OEWCTBME Ha
nepcoHan TOKCUYHbIX MPOAYKTOB pacnana, AOJIXeH OblTb UCMONb30BaH COOPHbIA MEWOK Mn
nonobHoe cpencTtBo (CM. pucyHku B.1 n B.2). MNpu aToM ras, Haxooswmics B COOpPHOM MeLlKe,
LONXeH OblTb pEreHepupoOBaH.
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PucyHok B.1 - YcTaHoBka anst otbopa ras3oBoil pasbl anerasa: otkadka
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PucyHok B.2 - YcTaHoBka anst otbopa ra3oBoil pasbl anerasa: npoayeka
Mpouenypbl oTbopa NnpmBeaeHbl Ha pucyHkax B.1 n B.2.
B.1.1 Cesi3an ons otbopa Ha MecTe akcnnyaTtauum

Ins BbinonHeHns otbopa Ha MecTe aKkcniyataumm TpebyloTcs HEenoCpPenCTBEHHble CBSI3W.
JIVHUM CBA3M AONXHbI 6biTh BLIMNOIHEHbI TPYOONPOBOLOM U3 HEPXABEIOLWEN CTanN C BHEWHNM
AmameTpoMm oT 3 40 6 MM (HOMMHAN), HO HEe MeHee BYX MeTPOB B ANUHY. KOHUbI TMHAN JOMXHbI
MMeTb 3anasHHble NaTpybKu MNM BEHTUNW ANS NpenoTBpalleHnsl NMPSMO CBA3WU C BHELWHEN
BO34YLWHOM cpenoii, Koraa aToro He Tpebyetcs.

B.1.2 Ot6op ans nabopatopHOro aHannsa

Ob6bem umnuHapa [OoMXeH HaxoauTbcs B amanaszoHe oT 150 pno 500 mn [6onbwmii obbem,
Bnnotb no 1000 mn, MOXeT MoHaZobuTbCs MpU aHanM3e C MOMOLWbI0 MHAPaKPaCHOro
npeobpazosaHns Pypbe (UMNP)]. Bce matepmansl umnuHapa M BEHTWNS, HaxoOsWMecs B
KOHTakTe npu oTbope, AONXHbl OblTb BbIMOMHEHbI N3 HEpPXaBeWen CTann UM XUMUYECKn
CTOMKWMX MaTepuanos, Takux kak nonutetpadtopatuneH (MNTPI). LmnnuHap n cBa3n LOSIXHbI
paboTaTtb Npu BbiCOKMX AasneHusix (5 MMa).

PekomeHayeTca cnenyoowmii Nopsaook OENCTBUA ONS yoaneHus Kakow-nubo npumecn (CM.
pucyHok B.1):

- HarpesatoT unnmHap 0o 100 °C 1 BbINOAHAIOT OTKAYKy B TEYEHME OOHOro Yaca (MepBMYHbIN
BakyyMm);

- 3aKPbIBAKOT BEHTWU/b 1 OXNaXAatoT UMAVHAP A0 KOMHATHOWM TemnepaTtypbl (Nepel NoBTOPHbIM



NCMO/Ib30BaHNEM), MPOYMLLAIOT CYXUM a30TOM ( N 0TKa4MBaloT ras;

- MOBTOPAOT onepauuto n gepXxat UmnmHOop OTKII04YEHHbIM.

CoeauHsaoT umnuHap ¢ natpybkom otbopa pesepByapa B NPSMOM HarpasneHun. 3anoHsaT
UMAVHAOP OOMH pa3 M XAyT B TeyeHMe OAHOM MUHYTbl KOHOEHcauuu Ha BHYTPEHHel
nosepxHocTn. OTKauMBaloT LUMAVHAP U 3aN0ONHSOT ero BHOBb. [1ocne 3anonHeHust umnmHapa ¢
oTO0OpPOM 3akpblBalOT BEHTW/b [ONs NpefoTBpalleHusi notepu oTbopa K3-3a Cny4yaliHOro
OTKPbITUSI BEHTUNSA NpY NepeBo3Ke B nabopaTtopuio.

3anonHeHHble naTpybkm obneryaroT npouecc nposeaeHms otbopa.

Mpw npoayske (CM. pUcyHOK B.2) ncnonb3aytoT c60pHbI MeWwoK nnv nofobHble cpeacTsa, YTobb
npenoTBpaTuTb yTeuky anerasa. Hebonbwoi o6beM aneraza MoxeT ObiTb NPOMyleH Yepes
UMAVHAP ONS KOHOEHCAUMN ero BHyTPeHHMX CTeHok. [ocne okoHyaHust oTbopa aneras LONXeH
OblTb pereHepunpoBaH.

B.2 AHanns Ha MecTe akcnnyaTtaumm
B.2.1 IHaukaTopHble TpyoKkun
B.2.1.1 lNpuHumn nencrems

NHovkaTopHble TpybkKM npenHasHavatTcsl AN U3MEePEHMs KOHLEHTpaunii cneumgunyeckmx
rasos.

MpooyKTbl XMMMYECKO peakummn B Tpybkax M3MeHsIloT okpacky. OnpeneneHHoe KONM4YecTBO
rasa nponyckawT 4epe3 Tpybky. Mo kanubpoBaHHOI lWKane OonpefensioT KOHUEHTPaumio
BblOpaHHOro cocTasa.

CTeneHb u3MeHeHMs LUBeTa Ha Bxode TPybkum BOONb KanMbpOBaHHOMW wWKanbl ykasbiBaeT
KOHLEHTpauuto BblbpaHHON CMecy Npu N3MEPEHNMN.

B.2.1.2 Ycnosusa npumeHeHus

MNponsBoanTeENnn npunararT WHCTPYKUMM K KaXAoMy Tuny WHOMKATOPHbIX Tpybok B
3aBUCKMMOCTM OT KONMMYEeCTBa rasa, MOWHOCTU MepeToka W BHEWHMX YCnoBuii. ockonbky
WMHOMKATOP pearupyeTt Ha U3MEHEHWe UBeTa, AMHA U3MEHEHNS LBETA B HAWyulWen CTeneHn
XapakTepuayeT CTeneHb CXartus anerasa B kamepe. lHankaTopHble TPyOKU UMEIOT KOHEYHBbI
CPOK CNy>X6bl 1 [ONXKHbI XPAHUTLCS B COOTBETCTBUM C MHCTPYKLMAMUN NPOU3BOANTENEN.
MHavkaTopHble TPybKkW, KOTOpble OMpedensiioT KOJM4YeCTBO BOAsiHbIX napos, HE , 502
MUHepanbHble Macna, [OMXHbI NOCTaBAATLCS OT Pa3/INYHbIX MPOU3BOAUTENENA.

Mpeaononaraemass TOYHOCTb M3MEPEHWIA YKa3aHHbIX XapakTepuUCTUK OONXHA Haxo4uTbCs B
npenenax ot £15% 0o +25%.

Bo Bcex cnyyasx Heobxoommo o6si3aTenbHO cnenoBaTb TPEOOBAHUSIM  MHCTPYKLNI
NpPOVN3BOAUTENEN.

B.2.2 CyeTunk KOHUEHTpauun anerasa

KOHLl,eHTpaLI.I/Iﬂ anerasa onpepnendetca apeoMeTpoM, U3MepsarwnnMm CKOPOCTb 3ByKa Mpu
0T6ope rasa. [laHHbllA TUN cYyeTynKa ONs USMEPEHNS COOEePXaHUS YACTOro anerasa B BO3ayxe



00bI4HO KanubpyeTcs C TOYHOCTbIO He Huxe +1%. OgHako Ha TOYHOCTb M3MEPEHUS MOXET

NOBNNSATb MPUCYTCTBUE OPYrunx ra3os (Hanpumep, CEa OPYrux npoayKToB PasfioXeHus).

Bo Bcex cnyyasax Heobxo4MMO TOYHO cnefoBaTh TPEOOBAHUSM MHCTPYKLUMMN NPOU3BOANTENEN.
B.2.3 CyeTunku Boabl (apeoMeTpbl)

CywecTBytoT cneaytowme Tunbl Npubopos:

MoHuTOp TemnepaTtypbl (TOYKU POChI)

MoHuTOp TemnepaTtypbl onpefenseT TOYKY POCbl C MOMOUbID U3MepeHus TemnepaTypbl, Npu
KOTOPOW NPOUCXOAUT KOHOEHCauus Bnaru Ha MNOBEPXHOCTM 3epkana. Temnepatypa, npwu
KOTOPOW 3epKano HayMHaeT 3anoTeBaTb, Ha3blBAeTCA TOYKOW pocbl. B [7] copepxatcs
PyKOBOASIWME YyKa3aHWs MO MpeBPaWEHN0 TOYKM pPOCbl BOASHONO napa npu MaccoBOW
KOHLEHTpauun.

ONEKTPOHHbIN rMapoMeTp

SﬂeKTpOHHbIVI rmopoMeTp dBndetcd OaTyUkKoM, KOTOprI7I namMepdeT napunanbHoe naBieHune
BOOAHOIrO Mnapa B CMeCM ra3a, KakK npasuno, nocpenctBOM KOHTPONA W3MEeHeHUus
SﬂeKTpMHeCKOIZ €MKOCTW MpKn NpoxoXneHnn rala 4epes I'IOfIyI'IpOHI/ILI,aeMbII;I cnon. Touyka pocChbl
BOOAHOrO napa yctaHaBnmBaeTCsa B COOTBETCTBUK C €ro napunajibHbiM gaBneHneM.

S NEeKTPOXUMUYECKINI YyBCTBUTENbHbIA FTMAPOMETP

SHGKTDOXVIMVI‘-IGCKI/IIZ rmopoMeTp onpenensdeT BJIa>XXHOCTb NyTEM U3MEPEHNSA YCTAHOBUBLLET OCA
3Ha4eHnsd ToKa, Tpe6yeMoro ONnsa 3nekTpoin3a BoAbl B MOTOKE rasa.

BHUMAHWE! N3mepeHus anerasa c cogepxaHnem HF moryt nospeantb obopynosaHue. Bo
BCEX Cny4Yasix He0b6X04MMO PYKOBOACTBOBATHCS MHCTPYKLMAMM MPON3BOLANTENEN.

B.3 /labopaTtopHblii aHann3
B.3.1 Xpomartorpacus rasa

CoBpeMeHHble xpoMaTorpaduyeckme npmbopbl CNocobHbI aHanM3mMpoBaTh Bce raszoobpasHble
MPMMECK B 311erase Ha yPOoBHSAX, TOYHO ornpeaensieMbix B HACTOSILEM CTaHaapTe.

LelicTBne xpomaTorpagoa 3akno4yaetcsl B 0TAENeHMN KOMMOHEHTOB Npobbl M3 YacTU CUCTEMbI
Tpyb, HasblBAEMOW aHaNUTUYECKON KoNoHHOM. Kaxaas cMecb TpebyeT pasnnMyHOro BPeEMEHM
0N 3anonHeHns KOMOHHbI. Pe3ynbTaTtoM SBASETCS XpomaTtorpamma, Kotopas npeacrtasnset
coboi BpPEMEHHyI0 MOCNenoBaTeNbHOCTb MUKOB, COOTBETCTBYIOWMX KOMMOHEHTaM npoobi.
BbicoTa vnum nnowanb nvka nNponopunoHanbHa KONMYecTBy KOMAOHEHTOB COCTaBnsowen (Cm.
pucyHok B.3).
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PucyHok B.3 - TunnyHasa razosas xpomartorpamma npu pasfnioxXeHun anerasa (aHanma
BbINONHEH C NOMOLWbIO KONOHHbI TUna Porapak Q)

B.3.1.1 'a3oBas xpomaTtorpaus ¢ oaTymkom yaenbHom TennonposogHocty (OYT)

CE, CO, SF;

BO3,D.YX, SDFZ nerko aHannm3npyroTcA. OnHako KONM4yecTBEHHbIE n3MepeHna

S02F | 502 MOryT OKa3aTbCsl 3aTpyaHuTenbHbiMu. Hanpumep, aHanua HE HesoamoxeH, Tak
Kak OH He nognaeTcs obHapyXeHWIO C MOMOLLbIO 3TOro Xxpomartorpadunyeckoro npmbopa.

a) Mepbl npefocTopoXHOCTH

B [5] comepXxuTca onucaHwe aHanuMTU4yeckoro MeTtofa, KOTOpbl UCMONb3yeT rasoByto
XxpoMatorpaduio COBMECTHO C OaTYMKOM yOeNbHOW  TEennonpoBOAHOCTU. TOYHOCTb
npennoXeHHOro MetToaa MoXeT ObITb ynyyleHa cneayowmm o6pas3om:

- NPVMEHEHNEe aBTOMAaTMYECKOro BMPbLICKMBAHUS, UCMONb3yowero cxemy otbopa 0,1-1 mn, u
MHOrOMO/IOCHOrO KOMMYTALMOHHOIO BEHTUNSA SIBNSETCS NPeanodYTUTEeNbHbIM N0 CPABHEHUIO C
PYYHbIM BMPbLICKMBAHMEM C MOMOLbLIO CTEKNSIHHOrO wWnpuua. Xpomartorpad LONXeH OblTb
CHab>XeH BMyCKHbIM KaHanoM, K KOTOPOMY OO/MXHa ObiTb npucoeanmHeHa eMKoCcTb Ansi otéopa
npoo;

- YNyylleHne OTAEeNeHNs CNenoB 3arpsi3HEHUn OOCTUraeTCsl NMPYMEHEHMEM TEMMNEePaTypHOro
rpagueHta (0bbiyHO oT 60 °C po 180 °C) B Oonbwer CTEMEHW, YEM C MOMOLbIO
n3otepmuyeckoro. B atom cnyvae nwvk, COOTBETCTBYKOWWIA MCMNAPEHWIO BOASHOrO napa,
cogepxatuwerocsa B rasosoMm oTbope, MoxeT ObiTb yBMAeH Ha xpomatorpamme. OpHako
copep>KaHue Bnarv B 3TOM ciyyae MoXeT ObiTb OnpeneneHo ToNbKO NONYKONMYECTBEHHO;

- BaxXHO OTMETUTb, YTO JAaHHbIA XxpomaTorpadpuyecknii Mmeton OyaeT BbINONHATb
COOTBETCTBYIOIWME  KONNYECTBEHHblE  W3MEPEHMss TONbkO B  TOM  C/lyyae, €cnu
xpomartorpagunyeckne CUCTEMbl HAXOAATCS B Hannexawem COCTOSHMM. DTO O3HayaeT, 4yTo
N3MePUTENbHbBIA NPMOOP LONXEH UCMONb30BATbLCA B YCTAHOBMIEHHOM nopsake. B npoTuBHOM
cnyyae nepepn ucnonb3oBaHvem Tpebyetca npedsaputenbHas obpaboTka MOCPenCTBOM
MHbEKUMM COOTBETCTBYIOWEN ra30BOA CMecu, coepXalleid HEeCKONbKO COTEeH Jnonen

KOHLEHTpaumMM B MUNNOHHBIX JONAX N0 06bemy 502 i 29 puan BF g BO3ayxe (Mnn
anerase), NocnenoBaTelbHbIMA CEPUSIMA KanMbPOBOYHbIX OMbITOB. He cywecTByeT Apyrux
N3BECTHbIX CPEACTB ONpeaeneHnst n KONMYeCTBEHHOW OLEHKM NPOOYKTOB Pa3fioXeHNs1 HU3KOW
KOHLEHTpauum ons LOCTMXEHNs TpeboBaHWii, yCTaHOBNEHHbIX B HACTOSWEM CTaHaapTe.

6) Tunosas xpomaTorpadomyeckas yctaHoBka



MNpw BLINOMHEHWN CNEAYIOWNX YCNOBUIA NPOrHO3MPYETCS MONyYeHNe HaAeXHbIX pesynbTaToB
CO CrneaylowmnMmn napameTpamm:

- TpaHcnopTupyownin raa: renuin unu sogopor (o1 10 go 25 Mn/MuH), (nydwas paspewatowas
CNocobHOCTb y BOLOPOAA); PACXOL AOMXKEH ObiTb ONTUMM3MPOBAH AN MCMONb3yeMOro Tuna
KONOHHbI;

- aHannTn4deckas KoOnoHHa.:

KONOHHA M3 HEPXABEILWLEN CTann 3anonHgaeTcs nopucTbiM nonmmepom Tuna Porapak Q (80/100
MELWKOB), A/IMHA KONOHHbI OT 3 A0 4 M, TO/IWMHA CTEHKN 3 MM;

Kanunnap ¢ wmpokum oteepctuem (tuna Poraplot), anmHoi ot 20 o 30 m, TonwmHomn 0,53 mMm;
HoBbI GS GasPro (J&W), anunHoi cebiwe 60 M; TonwmHon 0,32 MMm.

MNpumeyarue - MpuMmeHeHne aHanNTUYEeCKMNX KOMIOHH C yKka3aHHbIMu copbeHTamm obecrednBaet
XpomaTtorpagouio rasa ¢ BbICOKOV CTeNeHbH0 JOCTOBEPHOCTH;

- XapakTepucTurkm paboTbl TepmocTara:
HayanbHas Temnepartypa ot 60 °C 0o 80 °C;
KoHeyHas Temnepartypa ot 120 °C no 180 °C;
ckopocTb Harpesa oT 10 °C/MuH fo 20 ° C/MuH.

TunuyHasa xpomaTorpamMma npuMecein anerasa n noboyHbIX NPOAYKTOB Pa3noXeHns npuseneHa
Ha pucyHke B.3.

B) [Mosepka

UyBCTBUTENBHOCTb XpOMaTOrpadonyeckoro AeTektopa foNxXHa bbliTb 0TkanMbposaHa Ans BCex
BbllEyKa3aHHbIX NpUMecein n ra3oB MOOOYHbIX NPOAYKTOB 3anerasa. [lpum atom wm3-3a
HecTabNbHOCTU MNM OTCYTCTBMS 3TMX CMeceil ykasaHHas kannmbpoBka MOXeT okasaTbcs
3aTpyoHUTENIbHOMN.

MoxeT ObiTb NPeLNoXeH Cnefylwmin anbTepHaTuBHbIA nopsnok nosepkn. OH Tpebyet
MOBEPKN YyBCTBUTENbHOCTM AETEeKTopa MNPV OMNpedeneHHbIX aHanMTUYeCKUX YCNoBMAX ONS

BO34yXa, dnerasa U MOXeT OblTb CEy NHaomBuayanbHas 4YyBCTBUTENbHOCTb CUCTEMbI ONS
LPYrnx coctaBoB MOXET ObiTb MONy4YeHa UCXOOS U3 OTHOCUTENbHON YyBCTBUTENbHOCTM (CM.
Tabnuuy B.1).

Tabnua B.1 - OTHOCMTENbHbIA MokasaTeNnb 4YyBCTBUTENbHOCTU AeTekTopa YAenbHOW
TENNONPOBOAHOCTH



Fas OTHOCKTENbHbIV NOKa3aTeNb YyBCTBUTENbHOCTW AeTeKTopa yAEeNbHOM
TEennonpoBOAHOCTH
Boanyx 0,48+0,08
CF,4 0,76+0,06
CO;y 0,56+0,08
SFg 10
SO4F, 0,78+0,08
SOF 0,68+0,08
S04 0,45£0,05
H,0O 0,5+0,2
lNpumedaHve - [laHHbIE NOny4YeHbI C Pa3pPEeLIeHNS KaHaACKov rocynapCTBEeHHON KOMaHum
Hydro Quebec (Miopo-Kebek), gppaHLy3ckov komnaHum Schneider Electric (LHavinep
Onektpuk) n rpynnsi komnaHwi EDF (S®).

r) FazoBas xpomartorpadms ¢ NPUMEHEHMEM NNTaMeHHO-MOHN3aUMoOHHoro getektopa (MWL)

CouepxaHme mMacen B anerase MoXeT ObITb M3MepPEHO C MNOMOoWbKO clieaylowero metona,

KOTOPbIVi NPUMEHsieTCs ONs aHanvM3a yrneeBofoponoB HedTW B npenenax oT Cio o ©s0

Macna mMoryT 6biTb BblAENEHbl C MOMOLbBIO PUNbTPA, PACNONOXEHHOr0 B Tpybonposone mnm
HernocpencTBEHHO B pe3epByape, NPOMbITOM UMKorekcaHoM. [Mpu BbiCOKOW TemnepaType
NNaMEHHO-MOHM3AUMOHHOrO  [eTekTopa MUHMManbHasi MoporoBas  YyBCTBUTENbHOCTb
COOTBETCTBYeT npuMepHo 4 Mr Macna B 1 Mn umknorekcaHa. MuHuMManbHasi noporosas
YyBCTBUTE/NIbHOCTb MO Mac/iy B 9nerase 3aBUCUT OT MacCbl 3/erasa, nporyckaemoin yepes
UNbTP WM Haxodswelncs B pesepByape, U obbema LMKNorekcaHa, MCnosb3yemMoro Ans
BblAENEHMS Macna.

Ycnosusi, noseonsowme OocTuYb HeobxoOmMoro pesynbTaTta, NpencTaBfeHbl B Chenyiowem
npumepe.

TpuMep - AHanntnyeckasi KoJIOHHa: MHOroKaHa/lbHas U3 Hepxxaserowen ctain 5 M B 4nnHy ¢
BHYTPEeHHUM aunameTpom 0,53 MM 1 060/104K0V ToNWMHOM 0,15 MM.

ras-Hocutenb 1 ero cocraB: re/inii CBEPXBbLICOKOM YAaCTOTbl - CO CKOPOCTLHO 15 MI/MUH KaXkAabiv,
rpv roJ/IHOM pacxone rnjiaMeHHo-MoOHN3aLUnoHHoro gerekropa 30 M/1/MUH.

a3 nnameHHO-MOHN3AUMOHHOI0 AETEKTOPA: BOAOPOL CBEPXBbICOKOW YacToThl - fpn 30 M/1/MUH,
m Bo34yx - npv 300 M/1/MUH.

XpomarorpamMma aHanu3npyeTcsl rpymnrovi nNuKoB A5 U3MepeHus niowaann B AnanasoHe oT
1o a0 Cauy or CE4,qo cjﬂ,qnﬂ yrnesogoponoB Hegptn. 3T 4OBa LA[uana3oHa
Kainbpyrotcsi ¢ MOMOLULK N-rekcapgeKkaHa (n-Cllﬁ ) M n-rekcatpuakoHTaHa (n-l:336 )
COOTBETCTBEHHO.

B.3.1.2 MloHoobMeHHas xpomatorpagus

NoHHasa xpomaTorpadusi 6asmpyeTcst Ha UCNONb30BaHUN MOHOOOMEHHbIX KONMOHH. OHa MoXeT

ObITb NCMONb30BaHa ANs aHann3a cnenyrouwmx npoaykTtoB pa3noXeHus: SDE ) Son ) SDEF} )

SEy , HF . PacTeopuTens kap6oHaTa o6nanaet 04eHb HU3KUM (DOHOBbLIM BbIXO4OM M BLICOKOWA
YyBCTBUTE/IbHOCTbI0. DTOT METOA NpeaHasHayeH Ans 60/1bWOro YACna BelecTs, MMEKWNXCS B



okpyxarowen cpene, n ucrionbdyer ION PAC AS4A (MOHHbIVI xpomarorpagh npou3BoacTsa
amepvikaHckoy kopriopauun Dionex). [LONONHWTENbHblE AeTann MOryT ObiTb MONy4YeHbl U3
katanora US Environmental Protection Agency (AreHTcTBO OxpaHbl okpyxatowein cpenbl CLUA)

[4].
B.3.2 lHppakpacHasa cnekTpockonums
B.3.2.1 MpuHuunol

Jlydy wuHpakpacHoro ceeTa, NPOMYLWEHHbIM 4Yepe3 MaTepuan, B3sTblid Ans npobbl, B
HanpaefneHN CBETOYYBCTBUTENBHOIO AeTEKTOPA, 0CNabnseTcs nNo ypoBHIo.

OTHoweHne npoxoasduwero CBeToBOoro noTtoka K nagakwuwemy, Kak prHKLI,VIﬂ ONNHblI BOJIHbI,
hopmupyeT uHpakpacHblii abCOPOUMOHHbIN CNEKTP 0TOOPaHHOM NPOObI.

NHdpakpacHbIi abcopbUMOHHBIN crnekTp oTobpaHHO Npobbl rasa xapakTepuayeTcs nmukamu
Ha abcopbLUMOHHOW ONnHe BONHbI ra3a. Pasmep, doopma 1 pacnonioXeHne nmMKoB crnekTpa MoryT
6blTb NCMONb30BaHbI AN MASHTUdMKALMK COCTaBa U KONM4yecTBa rasa B otbope.

BonbwunHCTBO Npumecel anerasza MoryT OblTb MOEHTUAUUMPOBAHbLI C MOMOLWbBIO MOT NIOWEHNS
NHMpakpacHbIX Nyyeih B UHpakpacHol obnactn cnekTpa, UCK4Yasi KMUCIopod W asorT;
IByXaTOMHble X OQHOATOMHble rasbl (Hanpumep, aproH) He obnapalT 3HaYNTENbHOW
nHppakpacHoi abcopbumeir. MpucyTcTBrE psaa NnpuMecei He MoXeT ObiTb ONpeneneHo n3-3a

-1
HanoXeHus Ha Ux cnekTp cnekTpa anerasa. ObnacTb cnekTpa npu YyactoTax MmeHee 580 cMm
cBOOOAHA OT Kakmx-1mbo BNMSHWIA anerasa.

B.3.2.2 NHdbpakpacHbIi cnekTpoMeTp ¢ npeobpasosaHnemM dypoe (MCIMD)

NCIMd obecneumBaloT BbICOKYIO paspexxarollytd cnoCOOHOCTb C BbICOKUM ObICTPOLENCTBMEM
(4yBCTBUTENBbHOCTbLIO). [MONHBLIA MHMPaKPACHbIA CMEKTP N3MEPSETCHs MHOrOKpaTHO, a 3aTem
yCPeLHSeTCH C LeNblOo CHAXEHMS BO3AEACTBUSA NOMEX.

CnekTp nonyyaeTtcsl C LOCTATOYHOW paspellarolein cnocobHOCTbIO C LENbO pacrno3HaBaHus
AnanasoHoB abcopbumm Npu onpeaeneHnn KonmyecTea KOMNOHEHTOB oTbopa.

B.3.2.3 AGCOpPOUMOHHbI 3NEMEHT

Otbop rasa BBOAMTCS B abOCOPOUMOHHBIA 3NEMEHT BHYTPb CMEKTPOMETpa AN aHanmaa.
MpeanoyYTUTEeNnbHO BbINMONMHSATL 3NEMEHT U3 HEPXXaBelowWwer cTany 4ns MUHAMU3aunn peakuum ¢
npumecsimn, HF 13 npobbl. DneMeHT monxeH ObiTb 06OpPyAOBaH CMOTPOBLIMK OKHaMK Ans

nepenayn nHpakpacHbix nyyei BHKU3 no kparHen mepe K 500 CM_I . OnTrnyeckasa onvHa nyTu
aneMeHTa OOJiXHa COCTaBnsTb Mo kpaiHeit mepe 10 cM. InuHa nyty npobera B HECKOJNIbKO
MeTpoB obpasdyeTcs 3a CYeT WCMONb30BaHWS 3epkana, HanpaBnsioWero nyyn no NOMaHow
TpaekTopun BHYTPW 3NeMeHTa ANns MUHUMM3auun obuwero obbema anemeHTa. OnTumanbHas
ANVHA NyTU 3aBUCUT OT OTHOLWEHMS CUrHAN - MOMexa CnekTpoMeTpa Ha vYactoTax abcopbumu,
NpeacTaBnsAWmMX NHTEPEC, N OT TPeBYEeMOro MMHMMaNbHOro U3 onpeaensieMblx NPeLeNoB.

B.3.2.4 AHanus

MeTon cnekTpanbHOro aHanmaa 6asupyeTcsl Ha NMHERHON 3aBUCUMOCTY Mexay abcopbunein n
KOHUeHTpaumel. [uanasoH NUHEAHOCTM 3aBMCUT OT WCMONb3yeMoro o60pynoBaHUS W
abcopbLMOHHO CMOCOBHOCTM.

B.3.2.5 YacToTbl abcopbuum rasos



OcHOBHble 4acToTbl MWKOB abcopbumn ONs anerasa W 3arpasHsOWMX NpuUMecein anerasa
nokasaHbl B Tabnuue B.2.

Tabnuua B.2 - MNMukoBas abcopbums anerasa v 3arps3HAIOWMX NpUMeceit

Fas Marcrym a6copBum (CM_I ) [NMnkoBble KOS_Cg)(.'pI/ILI,I/IeHTbI I'IE)IFJ'IOLI.I,eHVISI,
’ 10 ~ (klMa-mn/n-m)
S04 491, 494, 497, 500, 503, 506 ~1,1 ona Kaxporo
SOFE, 530, 808 12,46
S04F, 539, 544, 552 21,25,15
SOFy 570, 752 4,8
SF, 532,730 9,80
CF, 1283, 2186 550;2,2
G o e o
MMHS;::;’H% 2930 BecrnonesHoe
<F, 610, 860, 950, 1260, 1560 (wunpokuin HeT naHHbix
OmanasoH 4acToT)

MoxeT 6bITb 06Hapy>XeHo Hannyme BoasHbIX NapoB. OOoHaKo 3TO 3aTPyAHUTENbHO BbINONHNUTD
KonuyectBeHHO ¢ npumeHeHunem WICI®D. T[lonHbii MeTon AN  MUHEpPanbHbIX Macen
npencTasfeH B [6].

MMnkoBble 3HAYEHUS KO3 PUULMEHTOB MOrNOWEHMS, NPUBELEHHble B Tabnuue B.2, moryt
paccmatpmBaTbCs B KAYECTBE HOPMATMBHbBIX 3HAYEHWUIA NPV NOBEPKE AaBneHunii n onvH npobera
B cnekTpe npob. CneayeT OTMETUTb, YTO HANMYME anerasa U3MEHSEeT BHEWHWIA BUA CNEKTPa,
pacwupsst U B HEKOTOPbIX CNyYasx CaBUras nuku.

CTaHOapTHbIA CnekTp 3arpsa3HeHnidi 4ONXeH ObiTb NMONYYEH B YCNOBUSIX, CXOXUX C YCNOBUSIMM
oTbopa.

TunoBasi cnekTporpamma anerasa u npumecen,
npuseneHa Ha pucyHke B.4.

nonyd4yeHHasa B YyKa3aHHbIX YCNOBUSAX,

E fH WLk NOANOLBHASR
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PucyHok B.4 - iHdbpakpacHas obnacTb cnekTpa 3arpsisHeHuin anerasa

[MpnnoxeHune C

(pekoMeHayemoe)

PekoMeHpauum no pereHepauvm n nopsanok OEeNCcTBUN Ha MecTe IKcnnyatauuum

MeToauvka pereHepaumMm Ha MecTe aKChayaTaumm OCHOBbIBaeTCA Ha abcopbumun npumeceil.
OTpaboTaHHble 3arpsi3HeHNs OONXHbl ObiTb yxe abcopbupoBaHbl B 6noke OUIbLTPOB
notpebutens. Takne ounbTPbl SBNAIOTCSA COCTABHOW 4aCTbl YCTAHOBNEHHOrO 371€ra3oBoro
obopynoBaHNS WAN OONXHbI OblTb LOCTYMHbIMA B KA4YeCTBE OTAENbHbIX (PUbTPALMOHHBIX
610KoB.

C.1 TpeboBaHuMs K chmnbTpaumm

D unbTpbl 4ONXKHbBI COOTBETCTBOBATL CNeAyoWmMM TpeboBaHMsM:

- HaLleXXHOE N3B/IEYEHUNE yKa3aHHbIX 3arps3HEHNIA;

- KaCCeTHbIN TN punbTpa AN HECNOXHOro 1 6€30MacHOro yaaneHus;

- BXOA 1 BbIXO4 AOJIXHbI ObITb OCHALLEHbI CAMOBOCCTAHABNNBAKOWMMUNCS CBA3AMM;

- 3aMeHa He foxHa TpeboBaTtb pa3bopku Kakmx-nmbo ycTaHOBOK, TPYOONPOBOLOB UK APYFMX
CBA3eli, KOTOpble MOTyT CNOcOBCTBOBATb BO3HUKHOBEHUIO BEPOSITHBLIX YTEYEK;

- 3aMeHa chunbTpa NPOBOAUTCS NPU KaX 40OW onepaumm no 0O4NCTKeE.
C.2 MeTonbl pereHepaunmu
KayecTBO 04MCTKM anerasa AONXHO yA0BNETBOPATb CNeayowmm TpeboBaHnaM.

Bce umMetowmecsa 3arpssHeHns obpasytoTcs B HOPMasnbHbIX pexuMax paboTbl n MOryT ObiTb
yoaneHol Ha MecTtax. B T1abnuue C.1 npuBedeHbl TWMbl 3arps3HeHUin U MeTonbl,
peKoMeHayeMble ANS yaaneHus NpuMecei.

Tabnuua C.1 - PekomeHayeMmble 0eiCTBUS MO OYMCTKE



Cwmecb
r 6 - anerasac 3
asoobpasHble BepAble arpsisHeHus
3arps3HeHns BraxHocts n O.D.pKTbI n oupﬂKTbl APYTANM M|/n-|ep anbHbIMM
P (BoASiHbIE Napbl) pody POAY rasamm P
Pa3NOXeHNst | Pa3NOXEHNS | (555 nyxom mMacnamu
nnn “F4 )
Cenapaums c
Abcopbuus Abcopbuusi ¢ |NpUMeEHeHNEM y
YcTpoicTBO
MeTon Yyepes NMOMOLLbIO PUnbTPOB s dunbTp M3
MONEKYNSapHOEe |[aKTUBMPOBAHHOMO ong aKTMBMPOBAHHOIO
BOCCT@HOBJIEHUS cenapauumn
cuTO okcuaa oTAeneHus | " oo yrns
(ynbTpagounbTp) anioMnHns MeXaHU4yeckKunx
npumecem

PasnuuHble Tunbl agcopbeHTOoB, NPUrogHble ONS yOaneHWs 3arpsa3HeHuid n anerasa,
npueeneHbl B Tabnuue C.2.

Tabnuua C.2 - TunnyHble aacopbeHTbl ANS pa3NnNYHbIX NPUMecel anerasa

Ancop6eHThl Ynansemble 3arpsa3HeHmns
MonekynsipHoe cuto 4A Bopa, °Y2  ®OF  bhg
S0, SOF SFy
MonexynsipHoe cuTo 13X Bona , o : (apcopbupyeTcst TakXxe HEKOTopoe
KONM4yecTBo =9 )
AKTI/IBI/IpOBaHHbIVI oKCunng Bolua SC‘Q SDFE SF4 HE
antoMUHNA ’ : ’ ’
HaTpuesas nasectb
S0O5F
(CaO-NaOH ) Bopa, @272, HF
AKTUBUPOBAHHBIA Yrofb Mapbl Macen

C nomoLbto COOTBETCTBYIOWEro ynpaBneHust 06CnyXnuBaeMbiM1 YCTPOMCTBAMU ra3 oumiLaeTCs
n noeepsieTcs. Ecnn pereHepupoBaHHOe BeWeCTBO YyOOBNeTBopsieT TpeboBaHMsSIM K
6e30roBOPOYHOMY MOBTOPHOMY WCMONb30BaHWIO, B 3NEKTPOyCTaHOBKAax Tpebyetcs Hanmuve
CPEeLCTB HEMoCpPeACTBEHHOrO yhaneHus, 3anpasku W [o3anpasku Ansa  obecnevyeHus
HOPMasbHOro yHKLIMOHUPOBAHUS 3N1eKTPooBopyAOBaAHUS.

Ecnu noeepka rasa ykasbiBaeT Ha HanvMume HenpueMneMoro ypoBHS MPOOYKTOB PasfoXeHus
Mo CpaBHEHMIO C TpeboBaHMAMM HACTOSWEro CTaHgapTa, pelleHue, Kacatwleecss MeToaa,
KOTOpbIA OONXeH ObiTb MPUMEHEH, 3aBUCMT OT YPOBHA U Tuna 3arpsisHeHuid. B uenom
MOBTOPHAas OYMCTKA rasa Ha MecTe C NMOMOLLbIO CPEeACTB aKCMyaTaumum 1 yCTPONCTB cenapauum
nonxHa O6biTb ocyuwecTBneHa Haubonee BbIroOHbIM crocoboMm. OoHako ecnvM MoBTOPHOE
NCMNONb30BaHMNE rasa He NPeacTaBNsAeTCs BO3MOXHbIM, HEOOX0AMMO ero yHU4YTOXeHue. B aTom
cnyyae ras gonxeH 6biTb OTNpPaBeH NPON3BOAUTENIO dNerasa Unm Ha yTunusaumio.

C.3 TpaHcnopTvpoBaHMe MCMONb30BaHHOrO anerasa no goporam o6wWwero nonb30BaHUA B
rasosbix 6annoHax n pesepsyapax

TunoBble NpaBuna no NnepeBo3ke UCMOIb30BaHHOMO 3nerasa no goporam obwero nosib30BaHNUS
N ero MapkumpoBku npueedeHbl B Tabnuue C.3. Mpu 3TOM OONXHbI TakXe Y4YATbIBATbCS M
MEeCTHble NpaBuna.



Tabnuua C.3 - CBogHble npasuia no nepeBo3Ke anerasa

oneras, He cogepxawuin | dneras, cogepxawmn | dneras, cogepxatmi
TOKCUYHbIE NN TOKCUYHbIE, HO TOKCUYHbIE U
arpeccuBHbIE NPUMECH, HearpeccuBHble arpeccuBHbIE NPUMECH,
KaTteropus yOOBNETBOPSIOWNIA NN HE npumecwu, He He y40BNeTBOPSOWWNA
y[0,0BNEeTBOPSAOWMNIA yA,0BNEeTBOPSAOWMNIA TpeboBaHMsM
TpeboBaHMAM HACTOSLWErO TpeboBaHMAM HacToswero
cTaHgapTa HacToswero cTaHgapTa cTaHgapTa
o 3308 CXUXEHHbIM
o 3162 CXUNXeEHHbIN N
UN Homep 3163 CXXMNXEeHHbI ras N TOKCWUYHbBIN 1
TOKCWYHbIA ras -
arpeccuBHbIv ras
Knacc 2A 2T 2TC
3Hak onacHocTu 2 6,1 6,1+8
. UN 3162 cxuxeHHbIn [UN 33083 CXUXEHHbIN
VTorosas UN 3163 cXnXeHHblln ras, ] .
Knaccugukaums N.0.5. (HY.K), 2,29. A ras, n.o.s. (_I|:|.y.|<.), 2,2 |ras, n.o.s._lglé.y.l(.), 2,2

Hactosawwuii ctaHnapT He onpeaensieT MUHMManbHble KOHLEHTPAUMIO M KONMYECTBO OMacHbIX
NPOOYKTOB pasnoxeHusi. [Mpn aTOM OONXHbI NPUMEHATHCA MECTHbIE NpaBuna 1 PyKoBOACTBa,
€CNIN OHW MMEIOTCS B HANN4YUW.

LononHnTenbHaa npaktuyeckas nHopMaumust MoxeT ObiTb B3SiTa U3 HOPM MO pereHepaummn
anerasa, paspaboTtaHHbix [1].

C.3.1 Oneras, He cogepXawmin TOKCUYHbBIX UM arpecCuBHbBIX MPUMECEN, ya0BNETBOPSIOWMA
NN He yO0BNETBOPSOWMA TPeOOBaAHNAM HACTOAWErO cTaHaapTa

JaHHbln ras MoxeT ObiTb 3anonHeH B TOM Xe Tune 6annoHa, kak U He ObiBWWA B

ynotpebneHun. bBnarogaps comepXaHuio UHEPTHbIX ra3os (N2 , 92 T.0.) KO3(pPMUNEHT
3anofiHeHNsl NONXeH OblTb MEHblUe, YeM O/15 HOBOro rasa. YkasaHHble 6anoHbl 4ONXHbI ObiTb
cneumManbHO okpaueHbl, YTobbl UX Henb3s BbiNo cnyTaTtbh ¢ 6annoHaMu, coaepXalymm HOBbI
aneras (HanpvMep, C NOMOLLbIO OPaHXEBOro Nosica Ha BepxHel TpeTu 6annoHa).

HonxHa 6blTb ykasaHa cnegytolwas nHpopmaums:

- TpadpapeTHas Hagonucb Ha 6annoHe (o6si3aTenbHo): 3163 (COmEpPXMT MUHUMYM [OBa
XMMUKata, Hanpmmep, rekcog Topua cepbl, TeTpad Topuayriepona unm Bo3ayx Unm asor);

- MapkupoBka 6annoHa: 3eneHblin 3Hak onacHocTu (N 2);

- TPaHCNOPTHblE AOKYMEHTbI (0653aTenbHO): 3163 CXMXEHHbIV ras, n.0.s. (H.y.K.) (Hanpumep,
rekcadptTopua cepbl, TeTpadgpTopuayrnepona - obsisartennHo), 2,2 A ADR.

llpumedarHne - n.o.s. (H.y.K.) - BewecrBa u wn3nesnuns, He yKasaHHble KOHKPETHO B [epeyHe
OnacHbIX rpy30B, OTHOCSTCS K "0600WeHHON" no3uumm nin K no3vummn "He ykasaHo KOHKPETHO"
cornacHo [10].

ADR o3Ha4aert "EBponerickoe cornaweHme 0 MexayHapoaHom JOPOXHOW NepeBo3Ke OnacHbIX
rpy3os" (0OMNQOIN) (cm. [10]).

C.3.2 Oneras, conepxawnii TOKCUYHbIE, HO HEarpeccrBHbIE NPUMECK, HE YA0B/ETBOPSIOWMIA
TpeboBaHMAM HacToSWero ctaHgapTa



[aHHbIV ra3 OONIXEH XpaHUTbCA B 6anioHax gpyroro Buaa no CpaBHEHMUIO C HOBbIM 3N1Era3oM.
LonxHa 6bITb ykasaHa cnefytowasi MHgopMaums:

- TpadpapetHas Hagnucb Ha GannoHe (o6s3aTenbHo): 3162 (COmEpXMT MUHUMYM [OBa
XmMukaTa, Hanpumep, rekcad Topua cepbl, P TOPUCTbI BOAOPOL UMM BCE TOKCUYHbIE MPUMECH).

I'IpMMeanme - OTCYTCTBy}OT orpaHmnyeHmnsa no MMHMManbHOMY 4ncny onacHbIX KOMMNOHEHTOB!
- MapkmpoBka bannoHa: 3Hak onacHocTn 6.1;

- TPaHCMOPTHble OOKYMEHTbl (00653aTenbHO0): 3162 CXWXEHHbIA ras, TOKCWMYHbIA, N.O.S.
(CoOoepXuT MUHUMYM [iBa XMMMKaTa, Hanpumep, rekcago Topua cepbl, P TOPUCTLIA BOAOPOL U
BCE TOKCMHYHble npumecn), 2,2 T ADR.

C.3.3 Oneras, comepxawuii TOKCUYHbIE W arpeccuBHble MNPUMECH, He YAO0BNETBOPSOLMIA
TpeboBaHMAM HacTosAWero cTaHnapTa

[aHHbIli ra3 foNXeH XpaHUTbCs B BannoHax Apyroro Tuna no CPaBHEHMIO C TEMM, KOTOpble
NCMNONb3YKTCA ONS HOBOro anerasa. bannoHbl [onXHbl ObiTb KOPPO3MOHHO-YCTONYMBLIMY,
UMETb KOPPO3MOHHO-YCTONYMBBLIA BEHTUIb U OOKOBble COEOWHUTENbHbIE YCTPOMCTBA,
oT/NMyaloWwmecs OT Tex, KOTOpble NCNONb3yTca B 6annoHax Ans HOBOro anerasa (Hanpumep,

6okosoit agantep n” 8 - o [11], [12)).
JonxHa 6biTb ykasaHa cneaytowas MHopMaLms::

- TpadpapeTtHas Hagonucb Ha GannoHe (o6s3aTenbHo): 3308 (ComepXMT MUHUMYM [OBa
XUMUKaTa, HanpuMmep, rekcagTopui Cepbl, (PTOPWUCTbLIA BOLOPOL WAN BCE TOKCUYHbIE W
arpeccriBHble NpuMecw);

- MapkupoBka bannoHa: 3Hak onacHocTtun 6.178;

- TPaHCMOPTHble OOKYMeHTbl (06513aTenbHO): 3308 CXUXEHHbIA ra3, TOKCUYHBIA, arpeCcCuBHbIA,
N.0.S. (COOEPXMUT MUMHMMYM [Ba XUMUKWTA, HanpuMep, rekcagropun cepbl, PTOPUCTbIN
BOLOPOL NNY NPUMECK - TOKCUYHbIE 1 arpeccusHble), 2,2 TC ADR.
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