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Mpeancnoeue

1 PABPABOTAH O6LecTBOM € OrpaHMYeHHoU OTBETCTBEHHOCTLIO «Jltomakey» (OO0 «JTiomakey»)

2 BHECEH TexHu4yeckum KoMuTeTOoM no ctaHaaptusauun TK 413 «MeTogonorua u MeTponorndyeckoe
obecne4yeHe CUCTEM SKOMOTMYECKOTO YNpaBneHusl, MOHUTOPWHIa U KOHTPOMsa»

3 YTBEPXJEH 1 BBEOEH B AEWNCTBWUE Mpukazom PenepansHOro areHTCTBA Mo TEXHWYECKOMY pe-
rynupoBaHuio U metponorum ot 2 cdeepana 2024 r. Ne 191-ct

4 BBEOEH BMNEPBbLIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

BcemupHon opraHuzauuen 3gpaBooxpaHeHust pTyTb BkrodeHa B cnuvcok 10 XxuMmyeckux BeLLecTs,
npeacTaBnALLNX HAMBONBLUYK ONacHOCTbL AN 340POBbSA HACENEeHNs.

OCHOBHBLIMW MCTOYHUKAMWU MOCTYMMEHMA PTYTWU B OKPYXKAKLWY Cpedy SABNAKTCA aHTPONOreHHbIe Bbi-
Bpockl B aTMOCcthepHbIi Bo3ayX. [nMTenbHoe BpeMsi XXU3HM pTYTK B aTMocdepe onpeaensieT BO3MOXHOCTb ee
JanbHero nepeHoca Ha ThICAYM — AeCsATKU ThiCAY KMNOMETPOB U HAaKOMMEHUsA B yOaneHHbIX OT UCTOYHUKOB
BbIDpOCOB 0bnacTax.

COBOKYMHOCTL CBA3aHHLIX CO PTYTHLH HErATMBHLIX NpobrieM AN oKpyXatLlen cpefbl U 300pOBbs Hace-
neHus npueena k HeobxogumocTt paspaboTku 1 npuHatua B 2017 . OOH Munamartckoi koHBeHumMn OOH no
pTyTW. KOHBEHUMA onpeaensieT KnioyeBkblie Npobnembl pTYTHOMO 3arpsi3HEHUs U Mepbl MO CHUKEHWMIO Harpy3ku
PTYTW Ha OKPYXaIOLLYO cpeny M HaceneHue.

Ha tepputopun Poccuiickon Pefepauun OCHOBHBIMU MCTOYHUKaMK BbIDPOCOB pPTYTM B aTMoCdepy fB-
NATCS METannypruyeckasi NPOMbILLNEHHOCTL U TEMNMOBAS 3HEPreTVKa, B NEPBYHD oYepeb, CXUraHue yrms.
3ameTHLIMW UCTOYHUKaMK BbIBPOCOR Takke ABMAKTCA NPOM3BOACTBO LUEMEHTA W CXKUraHWe OTXOO0B.

B AbIMOBLIX razax NpoMBILUNEHHbIX NPEANPUATUIA PTYTb NPUCYTCTBYET B TPEX OCHOBHLIX (hopMax: B BUAe
ANEeMEHTHOM PTYTU Hgo, OKUCIMEHHBIX POPM PTYTH ng+ B ra3oBoM pase u pTyTH, CBA3AGHHOW C TBEpPObIMU Ya-
ctuuamu. MNocnedHWe U3BNEKaTCs U3 MOToKa CneunanuanpoBaHHbIMKU (UNLTPaMn ANa yaaneHus Teepabix
4yacTKu, U B AbIMOBbLIX ra3ax onpegenseTtcs cogepaHwe obwen rasoobpa3Hon pTyTH, NpeacTaBnsoLiee CyM-
MYy 3MeMeHTHOW Hg0 W OKUCIEHHbIX (hopM pTyTU H92+ B razoBoi ¢ase.

B MMpoBOI NpakTuKe UCMOMb3yHTCA ABA OCHOBHLIX cnocoba onpeneneHns cogepxaHus obLuen rasoo-
Bpas3Hon pTyTK B OLIMOBLIX ra3ax NMpOMbILLMEHHBIX NPeanpUATHAR:

- HenpepbIBHbIE MHCTPYMEHTanbHble U3MEPEHUNA COLEPKaHWUS PTYTH B NOTOKe rasa;

- OWCKPeTHbIM oTOop Npolbl raza B XuaKue Unu TBepable NOrnoTUTENN C NocneayLwmM nadopatopHbiM
aHanu3om.

HenpepbiBHbIE MHCTPYMEHTaANbHBIE METOALI AOMYCKAETCA MCNONL30BATL KaK AN KpAaTKOCPOYHLIX M3Me-
pPEHWIA, TaK 1 ANs OONTOBPEMEHHOIO MOHUTOPUHIA COAepKaHus pTyTu B rase. [Npu aTom cnocobe oLIMOBON ra3s
HenpepbIBHO MOCTYMaeT B aHanM3aTop, KOTOPbIA M3MepsieT cogepxaHue nubo obuwen rasoobpasHon pTyTy,
160 3NemMeHTHON KU OKUCIEHHON OpPM Mo OTAenbHOCTU. CUcTeMbl HENPEPLIBHOIO MHCTPYMEHTANbHOIO KOH-
Tpons SBNATCA Dornee CoXHbIMU MO CPaBHEHMWIO C MCNONb3YHLWKMMK cnocobel oTbopa npob.

Mpwn onckpeTHoM oTbope Npob nony4aloT cpefHee 3Ha4YeHWe CogepXaHusa pTyTu B ra30oBOM MOTOKe 3a
Bpems oTbopa npobbl. 3TOT NOAX04 HALLEN LUMPOKOE pacnpocTpaHEHUE B MMPOBOM NPAKTUKKA 33 CYET 3KOHO-
MUYeckon 3eKTUBHOCTH W HagexHocT. OH TakKe UCMOoMNb3yeTca B KavyecTBe pedpepeHTHOro MeToaa Ans
BanuaaLM1M CUCTEM HEeNPEepPLIBHLIX UHCTPYMEHTAamNbHbIX M3MEPEHUI COAEpPXKaHUA PTYTU B AbIMOBLIX rasax. Me-
TOO N3MEepeHNin MacCoBON KOHUEeHTpauun obLLei rasoobpasHoi pTyTH C NPUMEHeHneM COpOLMOHHBIX TPYDOK,
YCTAHOBMEHHbIW B HACTOSILLEM CTaHdapTe, MCMONb3yeT ANUCKPETHEIN 0TGop Npoo.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BbIBEPOCHI MPOMBLIWNEHHBLIE B ATMOC®EPY

OnpepeneHue cyMMapHoOro cofepXaHus razoobpasHour pTyTH
B AbIMOBLIX ra3ax ¢ UCMonb3oBaHUEeM COpPBUUMOHHBLIX Tpy6oK

Air pollution emissions.
Determination of total vapor phase mercury content in flue gas using sorbent traps

Oata BeepeHua — 2024—04—01

1 O6bnacTb npuMeHeHUs

HacTosawmin cTaHgapT pacnpocTpaHaeTcs Ha MpoMbIlLNeHHble BbIBpockl B aTMocdepy W ycTaHaemu-
BaeT MeTo4 M3MEPEHWN MAacCOBOW KOHLEeHTpauun obuiein razoobpasHon pTyTh (ganee — pTyTb) C UCMONb-
30BaHueM copbumnoHHbix Tpybok. Maccy pTyTW, HakonmneHHoW Ha copbeHTe, M3MepstT MEeTO4OM aToM-
Ho-abcopbLMOHHOI cnekTpomeTpun. O6beM oT6upaemoi nNpobbl — oT 1 go 100 gm3, pacxon AbIMOBOrO
raza—ot10,2 gpo 2 ,£|M3/MMH.

[nanasoH namepeHuin MaccoBOW KoHUeHTpauun pTyTu coctaenget ot 0,015 go 5000 MKr/M3 BKMHOUM-
TEMNbHO.

MeToa pacnpocTpaHsieTcs Ha ObIMOBbIE ra3bl ¢ TemnepaTypoil He Beiwe 300 °C, BNaXHOCTLI0 HE Bbllwe
10 %, 3anbINeHHOCTbIO He Bbilwe 100 mr/m3.

2 HopmaTtuBHbIEe CChINKK

B HacTofAwem cTaHgapTe MCNONb30BaHbl HOPMATMBHbIE CChINMKW HA cnefyrLlve cTaH4apThbl:

FOCT 12.1.019 Cuctema crtaHgapToe BezonacHocTu Tpyoa. SnekTpobezonacHocTe. Oblwme Tpebora-
HWS ¥ HOMEHKNAaTypa BUOOB 3aLUUThI

FOCT 12.2.007.0 Cuctema cTaHgapToB be3zonacHocTu Tpyga. Maoenus anektpotexHuyeckue. Obuyme
TpeboBaHusa beszonacHoCTH

FOCT 17.2.4.06 Oxpana npupogbl. ATMocdepa. MeTopbl onpeaeneHns CKOPOCTU U pacxoaa rasonbine-
BbIX MOTOKORB, OTXOASALLNX OT CTALMOHaPHbIX UCTOYHWKOB 3arpA3HeHus

FOCT 17.2.4.07 OxpaHa npupoabl. ATMoccdepa. MeToabl onpeaeneHna BNaXKHOCTKU ra3onbifneBbiX No-
TOKOB, OTXOAALLMX OT CTALMOHAPHbLIX UCTOYHUKOB 3arpsA3HeHuns

FOCT 17.2.4.08 OxpaHa npupogsl. ATMoccepa. MeToabl onpegeneHuns 4aBneHUs U Temnepartypbl ra3o-
MbINEeBbIX MOTOKOB, OTXOOALWMX OT CTALWMOHAPHbBIX MCTOYHUKOB 3arpsi3HeHus

rOCT 1770 (MCO 1042—83, MCO 4788—80) Mocyaa mepHaa nabopaTtopHas cTeknsHHas. LlunuHapel,
MEH3YpKK, konbbl, Npobupku. O6LKne TeEXHUYEeCKNE YCIOoBKS

FOCT 4220 Peaktusbl. Kanuin oBYXpOMOBOKUCTBIA. TEXHUYECKNE YCNOBUS

FOCT 11125 KucnoTa asoTHas ocoboi YNCTOThl. TeXHUYECKUE YCMOBUSA

FOCT 16317 MNpubopsbl xonoguneHble anekTpuveckne beitoBble. OBLLINE TEXHUYECKUE YCITOBUS

rOCT 29227 (MCO 835-1—81) Nocyna nabopaTopHas cTeknsaHHas. [MMneTkn rpagynpoBaHHbie. YacTb 1.
O6uwue TpeboBaHua

rMOCT 33007 ObopygoBaHue rasooynCTHOE M Nbineynaenueawollee. Metoabl onpedeneHns 3anbifieH-
HOCTU rasoBbIx NOoToKoB. OBLMe TexHu4ecKkne TpeboBaHusa n MeToabl KOHTPONSA

FOCT OIML R 76-1 l'ocynapcTteeHHasa cuctema obecneyeHns eqMHCTBA M3amepeHuii. Becskl HeaeTomartu-
yeckoro gencteua. Yacte 1. MeTponormyeckue u TexHuyeckue TpebosaHusa. McnbitaHua

MapaHune ochbuumnansHoe
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FOCT P 52501 (MCO 3696:1987) Boga ons nabopaTtopHoro aHanusa. TexHu4eckmue yCroBus

FOCT P 55878 CnupT aTUNOBbLIA TEXHUYECKUA TMOPONU3HBLIA PEKTU(MKOBAHHbLIA. TEXHWYECKUE YCITOBUSA

FOCT P 58144 Bopga oucTunnupoBaHHasa. TEXHUYECKME YCIOBUA

FOCT P 59061 OxpaHa okpyxatoLlen cpeabl. 3arpsasHeHne aTMocepHOro Bo3ayxa. TepMuHbl 1 onpe-
aeneHns

rOCT P NCO 5725-1 TodHOCTb (MpaBUnbHOCTL U NPELM3MOHHOCTL) METOAO0B U PE3YNbTaTOB U3MEPEHWA.
Yactb 1. OCHOBHbIE NONOXEHWA U oNpeaeneH1s

rOCT P MCO 5725-6—2002 TovHOCTb (NPaBuibHOCTb U NMPELM3NOHHOCTL) METOLOB W pPe3ynLTaTtoB 13-
MepeHuin. YacTte 6. Vicnone3oBaHue 3Ha4YeHWN TOYHOCTU Ha NpakTuKe

MpumedvaHue — [MpK NONb30BAHUM HACTOALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeACTBME CChINou-
HbIX CTAHO4APTOB B MHM(OPMAUMOHHOW CUCTEME OBLLEro Nonb30BaHUA — Ha oduumansHom cainTe degepanbHoro areHT-
CTBA M0 TEXHUYECKOMY PETyNMPOBAHUIO U METPOMOTMA B CETWU MHTEPHET 1N No exxerogHoMy MHOpPMaLMoOHHOMY yKasa-
Tenw «HaunoHanbHble CTaHaapThl», KOTOPLIA ONyGNUMKOBAH MO COCTOAHWIO HA 1 AHBapPA TEKYLLEero roga, M no BbiMycKam
EXeMeCs4YHOro MHhoPMaLMOHHOTO yKasaTens «HaluuoHanbHble cTaHaapTel» 3a TeKyLWid rof. Ecnu 3aMeHeH CCbINOoYHbIN
CTaHAapT, Ha KOTOPLIM OaHa HeaaTMpPOBaHHAA CCbINKAa, TO PEKOMEHOYETCS UCMOMNb30BaTe ASMCTBYIOLLYK BEPCUHD 3TOTO
CTaHAapTa ¢ YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUI0 U3MEHEeHWIA. Ecni 3aMeHeH CCbIMOYHbLIA CTaHOApT, Ha KOTopbIi
JaHa 0aTupoBaHHas cCbiNKa, TO peKOMeHAYEeTCcA UCNONL30BaTs BEPCUIO 3TOT0 CTaHAapTa ¢ YKa3aHHLIM BhilUe roAoM yT-
BepaeHus (NpuHATKS). Ecnv nocne yTBepKOeHWs HacTOSLEro CTaH4apTa B CChITOMHBLIA CTAHAApT, Ha KOTOpbIA OaHa
AaTMpOBaHHAs CChINKa, BHECEHO M3MEHEHVE, 3aTparMBatoLLee nonoxeHne, Ha KOTOpoe JaHa CChbinka, TO 3TO MONOXKEHNUE
pekoMeHIOYeTCA NPUMEeHATL 6e3 yyeTa OaHHOTO U3MeHeHWs. ECNU CCbINOYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, TO Nomno-
eHWe, B KOTOPOM [aHa CChINKa Ha Hero, peKOMEeHAYeTCA NPUMEHATL B 4aCcTUW, He 3aTparnBaloLLlei aTy CChIMKY.

3 TepMUHbLI 1 onpeaeneHns

B HacTosilweM cTaHaapTe npumMmeHeHsl TepMuHbl no FTOCT P 59061, TOCT P MCO 5725-1, a Takxke cne-
ZylolMe TEPMUHBI C COOTBETCTBYIOLUMK onpeaeneHusMn;

3.1 copbumroHHan Tpybka: MatpoH, cogepxalmin copbeHT (0bbIMHO CTEKNsIHHAsS TpybKa ¢ akTMBMPO-
BaHHbIM yrremM, obpaboTaHHbIM MOAOM) C OBYMS MM HECKOMbKUMMK CEKUWSMMW, pasgeneHHbIMU UHEepPTHbIM
MaTepuanoM, TakMM Kak CTEKITOBONOKHO.

3.2 obwasna razoobpasHas pTyTb: JNeMeHTHas PTyTb W ee COeOUHEHUs, HaxXOoOsLWMecs B ras’oBoM
npobe.

4 MeToa namepeHuUn

MeTon ocHoBaH Ha oT6ope Npob AbLIMOBLIX rA30B Ha COpPOLMOHHBIE TPYBKM ¢ nocrneayolnum U3Bnede-
Huem copbeHTa 13 3KCNOHMpPOBaHHOW TpyOKKW, MepeBoae cogepallencs B HEM PTYTU B COCTOSIHUE aTOMHOMO
napa npu KOHTPONMpyeMon TemnepaType, NepeHoce ee NMOTOKOM BO34yXa B HarpeBaemyl aHanuTUHeckyto
KIOBETY aHanusaTopa U N3MepeHun aTOMHOTO NOrMOWEHWs NPWU Pe30HaHCHON OfMHe BOSHbl 253,7 HM € KOp-
pekuvein HecenekTUBHOrO MOrMoLeHUs Ha ocHoBe adhdhekta 3eemaHa. Maccy pTyTW, HAKONMEHHOW Ha cop-
BeHTe, onpenenslT No NMowWaan NuKa BeIXOOHOTO CUMrHana aHanmMsaTopa ¢ y4eToM paHee YCTaHOBMEHHOM
rpafyvMpoBOYHON xapakTepncTuky. MaccoByto KOHLEHTPALUMUIO PTYTU B ra3e paccYUTHIBAIOT, UCXOAS U3 CYMMEI
MacC pTYTW BO BCEX CeKUMsX copbumMoHHOM TpyOkn 1 o6bema oTtobpaHHoro rasa.

OnpegenexHunio pTyTH He MeLwwalT Tpuokena cepbl (SO3) NpW 3HaYeHUsAX MacCoBOM KOHLEHTpauuu Ao
20 Mr/m3, ouokewa cepebl (S0O,) npu 3Ha4YeHNAX MaccoBoi KoHUeHTpauun ao 200 Mr/M3, okcuabl asoTa (NO,)
1o 200 mr/m3, xnopoeogopog (HCI) go 10 Mr/m3. Mewwaloliee BAUSIHWE COCTABA ObIMOBLIX 308 OLEHWBAOT
no 9.5.4.

5 YcnoBua npoBefeHMA U3MepeHnn

I'IpM noaroToBke W npoeedeHun M3MepeHMI7'I B na60paT0pMM OOIMKHbI BObITb COE)J'II-O,EIEHbI cnenywuiune

YyCrOBUS:
- TEMMNEPATYPA OKPYKAIOLLEN CPEOBI ..eveeeivviiieieereaeinrieeens (20 £ 5) °C;
- OTHOCUTENbHAS BIIAMHOCTb BO3OYXA ...cceeeeviinaiiaeeaaeeaennns He bonee 80 %;
- aTMOCHEPHOE OABIMEHUE .c..uveeiiiiieeeeiii e eeiie e e e ae e e ot 84,0 no 106,7 kla.
2
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Mpw oTtBope npob fomkHbl BbITL cobntogeHsl cregyoLlne yCrnoBus:
- TeMnepaTypa OKPYXaAIOLLEN CPEOBI «...ucererieieiiaiiiiiiaanenn oT muHyc 5 °C go nnioc 40 °C;
- aTMOCHEPHOE JABIMEHME . ....eeieieeeeieee e eeee e e e e oT 84,0 oo 106,7 klla.

6 TpeboBaHus 6e3onacHoOCTU

Mpu oT6ope npob 1 NnpoeeaeHu NabopaTopHbIX MCCMeQoBaHWA cnenyeT cobnogaTts TpeboBaHWsa anek-
TpobesonacHocTu no NOCT 12.2.007.0 u FTOCT 12.1.019, a Takke TpeboBaHUSA, U3INOXKEHHbIE B TEXHWUYECKON
AOKYMEHTaUMKU Ha ucnonb3yemoe obopynoBaHue.

Mpu ot6ope npob B 30HAX, r4e CyLecTBYET BOZMOXHOCTb BO3HUKHOBEHWSI B3PbIBOOMACHON M XMMWNYECKM
onacHoW aTMocdepsl, cnegyet cobnogaTe YCTaHOBMEHHbIe npaBuna 6e30nacHocTy.

CnegyeT yuyuTbIBaTh, YTO HEKOTOpLIE YacTU NPoGOOTHOPHON CUCTEMBI MOTYT BbITh TOPAYMMU, YTO TPEBY-
€T NPUMEHEeHUs CPeLCTB MHAMBUAYANbHOR 3aMThl U 0COBOro BHUMAaHWUS NpK aKcnnyaTauum obopyqoBaHus.

CnegyeT cobritogaTe NpaBuna obpalleHns co pTyThio U ee coeaUHEHUNAMM, YTBEPKAEHHBIMW B YCTaHOB-
neHHom nopsigke. CopbunoHHble Tpy6kn nocne otbopa npob, a Takke 3alMTHbIe (PUIBTPLI, ycTaHaBNuBae-
Mbl€ B aHanusaTtope A5 NOrNoweHWs NapoB PTyTU NOCNe NPOXOXAEHWS aHanUTUYEeCKO KIOBETbI, AOMKHbI
paccmMaTpuBaTbCA Kak pTyThcogepXallmMe OTXOAbl.

7 TpeboBaHuA K KBanudgpukauum oneparopa

K oT6opy npo6 gonyckaiT cneumnanvcta, UMerLLero Beicllee, cpefHee crneunansHoe unu SOononHu-
TensHoe npodeccroHansHoe TexHu4yeckoe obpasoBaHMe M OCBOMBLIErO MEeToAbl 0TBopa Npob NpoMbILLneH-
HbIX BbIDPOCOB.

K BbinonHeHWo mamepeHuin 1 obpaboTke ux pesynsTaTtoB B nabopaTopyu OMycKatoT cneuwnanvcra,
MMeIoLLero Bbicllee, CpegHee crneuManbHOe WK JONonHUTeNbHOe npodieccMoHansHoe TexHudeckoe obpa-
30BaHue, NpoLLeALUuero MHCTPYKTaX, OCBOMBLUENO METOA B NPOLECCe TPEHMPOBKK M NOKa3aBLUEro yA0BMNeTBO-
pUTENEHbIE pe3ynsTaThl NPU BbIMOMHEHUM NMPOLEAYP KOHTPOMSA KayecTBa pesynbTaTos MaMepeHuit.

8 CpeacTtBa namepeHu, BcnomMmoraTeribHble YCTPOUCTBA,
MaTepuarnbl U peakTUBbI

8.1 CpeagcrBa UaMepeHUn M cTaHBapPTHbIe o6pasubl

AHanusatop pTyTM atoMHO-abcopbUMOHHBIA C KOppeKuuein HeCENeKTMBHOIO MOrMOLEeHUA Ha OCHOBE
athpekTa 3eemaHa, paboTaroLMA HA ANWHE BOMNHLI PE30HAHCHOTO NOrMoLeHus pTyTM 253,7 HM 1 BKIHOYato-
Wmin B cebsa yCTpOMCTBO AN TEPMUYECKOo AecTpyKumny npobel npy Temnepartypax ot 300 °C go 850 °C, Ha-
rpeBaemyto aHanMTUYeCcKyo KIOBETY M cucTeMy ONs nepeHoca razoobpa3sHbix NPOAYKTOB TePMOLECTPYKLUMA B
aHanuUTUYEeCKy'o KIOBETY, NO3BONAIOLMA NPOBOAUTL N3MepeHne Macchl pTyTh ot 0,5 Hrt).

PekomenpyeTtcs, utobel ynpaeneHwe paboTon aHanusaTopa, peructpauua v obpaboTka gaHHbIX ocy-
LLEeCTBMASANUCE NP MOMOLLU NMepcoHansHOro KOMNLKTEPA, Ha KOTOPOM YCTAHOBIEHO CneluanbHoe nporpaMm-
Hoe obecneyeHue.

Becbl HeaBTOMaTMYECKOrO A@MCTBUA C Npegenammn onyckaemoi abcontoTHOM NOrpeLlHocT O4HOoKpaT-
Horo BaBelwwmBaHus £0,001 r no FOCT OIML R 76-1.

[lo3aTopbl NUNETOYHble OAHOKAHaNbHble nepemeHHoro obbema 10—100 MMS3, ¢ OTHOCUTENbHOI no-
rPeLHOCTLI0 A031npoBaHus He Bonee 3 %.

[o3aTopbl MMMETOYHbIE OAHOKAHANbHbLIE NepeMeHHoro obbema 100—1000 Mm3, ¢ OTHOCMTENBLHOM Mo-
rPeLHOCTLIO 403VnpoBaHus He bonee 2 %.

KonBbl MepHble 2-ro Knacca TOYHOCTM MCNOMHeHUsl 2 BMecTUMocTbio 50, 100, 1000 cm? no TOCT 1770.

MvneTkn rpagyvmpoBaHHble 2-r0 Knacca TOYHOCTW, Noboro Tuna M MCNOMHeHUsa, BMeCcTMMOCThio 1, 5,
10 cm3 no MOCT 29227.

1) Mpumepom noaxoasLero cpeacTea N3MepeHUi SBNAIOTCA «AHanu3aTopbl pTyTu nabopatopHele PA-9151a6»,
Homep B [ocpeecTpe cpeacTts uaMepeHun 81851-21. anHan nHdopmaumnsa npuBeeHa Ang yoobceTea nonb30BaHWA CTaH-
O3pTOM W He 03Ha4aeT Nogaep Ky 4aHHOro M3genus co cTopoHbl PedepanbHOro areHTCTBa No TEXHUYECKOMY perynupo-
BaHWIO U1 METPONOIUK.
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CraHpapTHbin obpasel, yTBepXAeHHOro TMna cocTaBa BOOAHOIO pacTBopa WMOHOB PTYTU (HOMWHanbHoOe
3Ha4yeHne MaccoBoil koHLeHTpauuu 1,00 r/am3, oTHOCUTenbHAs NOrPeLLHOCTL aTTECTOBAHHOO 3HAYEHWS He
Bonee 1,0 %, Hanpumep MCO 7879—2001).

LlnnMHapbl MepHble 2-ro knacca TOYHOCTH, NBOoro UCNonMHeHUsa BMeCTUMOCTE0 50 cm no FOCT 1770.

CueTuuK razoBbIi, NO3BONSAKLWA perucTpupoBaTe 0b6beM rasa ¢ npeaenom AonyckaeMoW OTHOCUTENb-
HOW MOrpeLLHOCTY He Gonee +3 % U1 OUCKPETHOCTbIo oTcyera 0,0001 mS.

MaHomeTp guddepeHunanbHbIA, NO3BONAKLLWA PETMCTPUPOBATEL PA3HOCTbL AaBNeHUn ¢ npegenom go-
nycKkaemon NpuMBeLeHHOW (K AManasoHy M3aMepeHui) norpelHocti He 6onee +2 %.

TepmomeTp, NO3BONAKLIWA PETMCTPUPOBATEL TEMNEPATYPY C Npedenom AonyckaeMoi abcontoTHOR no-
rpewHocTn He Bonee 2 °C.

BapomeTp, no3BonsioLWuMin perucTpupoBath atMocdepHoe AaBneHWe ¢ NpefenoM AOoMyCcKaeMoW OTHO-
CUTENbHOW NorpelHocT He bonee +0,2 klMa.

CpepnctBa UaMepeHnin gaBneHus 1M TemnepaTtypbl notoka rasa no NOCT 17.2.4.07, BnaxHocTm — o
FOCT 17.2.4.08. CpenctBa namepeHuin 3ansineHHoct no MOCT 33007.

Bce ncnonb3syembie cpeacTBa M3MepeHuia 4OMKHEI ObiTh BKMOYEHbI B [0CynapCTBEHHbIN peecTp CpeacTB
W3MEpEHWIA U MMETbL AeNCTBYHLIME CBUAETENLCTBA O NOBEPKE.

[onyckaeTcsi UCMOMb30BaHWe OPYTUX CPeacTB M3MEPEHWA U CTaHOapTHBIX 0bpa3LUoB, UMEKLLMX aHano-
TMYHbIE UITK NMyYLlMe METPONOTMYECKUE XapaKTePUCTUKN.

8.2 BcnomoraTtenkHbie yCTPOUCTBA

MpobooTbopHasa cucTtema co CTanbHbIM 30HOOM C TEPMOCTATUPYOLKWM KOHTYPOM B Auana3oHe Temrne-
patyp oT 110 °C mo 150 °C co BCTpOEHHbLIM KOHTPOMEM pacxofa rasa, TeMnepaTypbl U JaBNeHUs razoBoro
notoka, obecne4YnBaloLLas OOHOBPEMEHHbLIA 0TOOp Ha ABe UMK YeTblpe copOLUMOHHLIE TPYDKK (onmMcaHue u
TpeboBaHusa kK NpobooTBopHON cucTeEMe NpUBEAEHbl B MPUMOXeHUn A).

CopbunoHHble Tpybkn Ans onpefeneHns pTyTyM B AbIMOBbIX razax (onvcaHue u TpeboBaHus k Tpybkam
NPVBEAEHbI B NPUMNOKEHUN A).

KanneoTOoMHWK 1 YCTPOMCTBO ANS OCYLUEeHWs ra3a (MoXeT BXOAUTbL B COCTaB NpobooTOOpHON CUCTEMBI).

CTteknopes noboi Mapku 4Na pe3ku CeKkunii copbLMOHHBIX TpyBOK.

XonogunsHUk noboi mapku no FOCT 16317.

Ho3zatop npo6, Hanpumep NoAoYKK, BbIMOMHEHHbI® W3 KBapLa, HepXaBewlen ctanm Uin Kepamuye-
Ckue, pasMepbl KOTOPbIX COOTBETCTBYIOT MPUMEHSAEMOMY aHannaaTtopy.

[onyckaeTca MCMonNb3oBaHMe BCNOMOraTenbHoro obopyaoBaHWs C aHanorMyYHbIMKM TEXHMHECKMMMW Xa-
pakTepucTUKaMMU MO KAYEeCTBY HE HIDKE YKa3aHHbIX.

8.3 PeakTuBsbl

Bopga auctunnuposanHaa no NOCT P 58144 wnu Boga ansa naboparopHoro aHanusa no NOCT P 52501
(nanee — Boga AnAa aHanusa).

A30THasa kucnota, oc. 4. no NOCT 11125.

Kanuii oByxpomoBOKMCHbIN, X. 4. no FOCT 4220.

CnupT 3TUNOBLIA TEXHUYECKUIA TMOPONU3HLIN pekTudukoBaHHbid no FOCT P 55878 (npumeHAT Ans
MbITbS OKOH KHOBETHI).

Yronb KOKOCOBbIA akTWBMpOBaHHbIA Apobnexbiid, pasmep vactuy 0,42—1,70 mm (12—40 mew). MNpo-
BEpPKa NPUroQHOCTM aKTUBMPOBAHHOTO YIMA — COMNacHo NpunoxeHuto b.

[onyckaeTcst MICNONb30BaHWe PeakTUBOB aHanorMyHon unv bonee BbICOKON KBanMuKaLmy.

9 NogroToBKa K NpoBeAEHUIO U3MEPEHU 1 oTOop Npob

9.1 O6WwKMe nonoxeHUnA

Mpw NOArOTOBKE K BLIMOMHEHWIO M3MEPEHNIA 4OMKHBI BblTh NpoBeAeHbI cnegyoLine paboTsl:
NOATOTOBKA aHanusatopa pTyTu K paboTe;

NPUIrOTOBNEHWE BCMOMOraTenbHbIX U rpafynpoBOYHbLIX PACTBOPOB;

YCTaHOBMNEHMWE TpafynupoBOYHOM XapakTepUCTUKMA U MPOBEpKa ee NpMeMeMocTy;
npoBepka NpPUrogHOCTU COPBLMOHHLIX TPYDHOK;

onTMMmu3aumns ycnoeuii otbopa npob ANs KOHKPETHOro MCTOYHKMKA AbIMOBLIX ra3oB.
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9.2 NMogroToBKa aHanu3aTopa k pa6oTte

MoaroTaBnMBalOT aHanu3aTop pTyTv K paboTe B COOTBETCTBMU C PYKOBOACTBOM MO €ro aKcnnyarauwm
(P3) n pykoBoacTeoM nomnb3oeartens (Pl1) nporpammHoro obecneyeHuns.

9.3 NlpagyupoBKa aHanusaTopa

9.3.1 O6wmne nonoxeHun
lpagyvpoBKa 3aknioyaeTcst B YCTAaHOBNEHUU 3aBUCUMOCTU MEXAY Maccoil pTyTu B npobe 1 nHTerpans-
HbIM aHanUTUYECKUM CUrHaNoM B COOTBETCTBUM C YpaBHEHWEM

S-§y=a-m, (1

roe S — uHTerpanbHbI aHanMTUYEeCKWIA CUrHan oT rpagyypoOBOYHOTO PacTBOpPa, YCMOBHbIE eAUHULLbI;
S — WHTerparnbHblil aHaNMTUYECKUA CUrHan oT POHOBOTO PacTBOPA, YCMOBHbIE eAUHULbI;
m — mMacca pTyTu B aHanuaupyemoii npobe, Hr;
a — rpafyMpoBOYHbIN kKO3MMULIMEHT (YCNOBHBLIE eanHILLI)-Hr ~ 1

[pagynpoBOYHbIE XapaKTEPUCTUKN YyCTAHABNMBAKOT MO OTAENBHOCTU ANSA KaX40ro AMana3oHa Macc pTy-
Tr no Tabnuue 1 ¢ ucnonb3oBaHWeM (OOHOBOIO W rpaayMpPOBOYHbIX pacTBOPOB. B kavecTBe (hoHOBOrO pacTBo-
pa NpUMeHsoT pacTBop pasbasneHus. MpuroToBneHWe pacTBOPOB NPUBELEHO B NpUoxeHun B.

KonunyecTBO rpagynpoBOYHbIX TOYEK AOMKHO ObiTb HE MeHee YeTbipex, KOTopble, MO BO3MOXHOCTH, paB-
HOMEpPHO NepeKpbIBaloT BeCb HeOBX0AMMbIM AnanasoH Macc pTyTu.

9.3.2 YcTaHOBNEHWe rpagyupoOBOYHOWN XapaKTEPUCTUKHN

9.3.2.1 IpagynpoBOYHbIE XapakTEPUCTUKN YCTaHABINUWUBAKT, Bapbupyst NMMBO MacCoBY KOHLEHTpaLW
rpagyvpOoOBOYHbLIX PAcTBOPOB pTyTH, Nubo Oo3vpyeMbll 06bem 3Tux pacTeopoB, nubo oba atux napamertpa
TakMMm 06pa3om, 4ToObl NepekpbiTh, N0 BO3MOXHOCTM paBHOMEPHO, BEChk Ouana3oH macc pTyTu. [Mpu namepe-
HUSIX NMPUMEHSAIOT aKTUBUPOBAHHLIN YroNb B KA4YeCcTBe NOASIOMKW, NMO3TOMY NpedBapuTenbHO NPOBOAAT Npo-
BEpPKY ero NpUrogHoOCTU COrMacHo NpunoxeHuo b.

Maccy pTyTv B fO3MpyeMOoM obbemMe rpagyMpoBOYHOTO PacTBOpPa Mg, HI, BLIYUCTIAKT Mo (opmyne

Mco = Cc - Veo s 2)

rne Cg — MaccoBasi KOHLEHTPaLWs PTyTH B rpaayMpoBOYHOM pacTeope, mr/am3;
Voo — Ao3npyembiii 06bem rpaayMpoBOHHOMO pacTBopa, Mm3 .

BAXHO! Temneparypa gosartopa npob npu 4O3MpOBaHWKM pacTBOpa PTYTW [OIKHA COOTBETCTBOBATh
TeEMNepaType OKpy:xKatwLllel cpeabl B nabopatopun.

Tabnuuya 1— PekomeHOyemble rpagyMpoBOYHbIE PACTBOPLI PTYTH

pagynpoBOYHLIE PaCTBOPLI HwnanasoH macc pTyTH, Hr
npﬂﬂgﬁ‘;ﬂgg;g";‘YMeHT Ceo MrIaMS Vig: MM2 Mooy HI 1—200* 100—50 000**
B.1 0 100 0,0 + +
B.6 0,01 100 1,0 + -
B.5 0,10 100 10 + -
B.4 1,0 100 100 + +
B.4 1.0 200 200 +
B.3 10 100 1000 - +
B.2 100 100 10 000 - +
[CO pryTn*™* 1000 50 50 000 = +
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OkoHYaHue mabnuuysi 1

* YCrioBUSi TEpMOZECTPyKLMW: pacxom Boadyxa 0,8—1,2 gm3/MuH, HavanmbHasi Temnepatypa atoMusaTtopa
180 °C — 220 °C, koHeu4Has TeMnepartypa atomuaartopa 550 °C — 850 °C.

** YCroBUSl TEPMOOECTPYKUMW: pacxor Bosdyxa 2,5—3,5 gm3/MuH, HayanbHas TemmepaTypa atoMusaTtopa
150 °C — 180 °C, koHeuHas TeMnepartypa atomuaartopa 450 °C — 850 °C.

*** AHanu3 pacTeopa pTyTY MaccoBoi koHueHTpaumy 1000 mr/am?3 BeinonHs0T 6e3 MCNoNb30BaHUA aKTUBKUPO-
BaHHOIO YINsi.

0l prnMmedaHne — 3Hak «+» 03Ha4aeT, 4To PacTBOpP UCNONb3YETCA NpW rpadynpoBKe aHan3aTopoB B JaHHOM
anana3soHe Macc PTYTH, 3HaK «-» 03Ha4YaeT, YTO paCTBOP He UCMONb3YyeTCcA Npu rpadynpoBKe aHanmM3atopoB B AaHHOM
AnanasoHe Macc pPTyTu.

9.3.2.2 ins npoBedeHUsl rpagyvpoBKM nomMellawT B go3aTtop npob ot 200 go 250 Mr akTMBMPOBAHHOTO
yrnsi. C noMoLLbo NMNEeTO4HOro go3atopa oTbupatoT HeobxoguMblil 06beM rpadyupoBOHYHOMO pacTBopa u pac-
npegenstT ero No NOBEPXHOCTW akTUBMPOBaHHOIO yrns. BBOAAT yronb ¢ HAHECEHHbLIM Ha Hero rpagyvMpoBoY-
HbIM PacTBOPOM B YCTPOWCTBO ANA TEPMUYECKON OeCTPYKLMA U PETUCTPUPYIOT CUrHaN B COOTBETCTBUW C PYKO-
BOACTBOM (MHCTPYKLMER) MO 3KCNnyaTauuu aHanusatopa u/munu pykoBOLACTBOM MOMb30BRATENS NPOrpaMmMHOro
obecrneveHus. No 3aBepLUEHUU perucTpaLMM CUrHana yaansawT ocTaTkM yrna U3 go3atopa npob v npoeogaTt
WHTErpUpoBaHWe CUrHana B npefenax 3aperMcTpupoBaHHOrMO Nuka.

9.3.2.3 MNoBTopstoT onepaunm no 9.3.2.2 ¢ ocTanbHbIMKU rPagyMpoOBOYHBIMM pacTBopamMu (cM. Tabnuuy 1).
Mo pesyneTatam BCex M3MEPEHUI, NCMOMNb3ys NporpaMmMHoe obecnevyeHune, ycTaHaBnMBaoT rpagynpoBOYHYO
XapaKTepUCTUKY.

9.3.3 MNpoeepsawT NpUeMnemMocTb ycTaHOBMeHHOW Mo 9.3.2 rpagyvpoBOYHON XapakTepUCcTUKK, BbIYMCNANA
OIS Kaxaoro gosmpyeMoro obbema rpagynpoBOYHOrO pacTBOpa 3HAYEHWE MAcChl PTYTWM C UCMONb30BAHUEM
YCTAHOBMNEHHOW rpagyypOBOYHON XapaKkTepUCTUKM M@ p» HF M OTHOCUTENBHOE OTKIMOHEHNE d, %, no dopmyne

lag] —m,
d | COET 60 angy (3)
Mco
rae m__ — macca pTyTW B 03upyeMoM obbeMe rpafyvpoBOYHOrO pacTeopa, Hr;

CO

[pagynpoBOYHas XapakTepucTyKa NpU3HaeTcs NpUeMnemMon, ecnu:
- 3HadeHWs d 4N BCEX MAcc pPTYTU B rpagyvpoBOYHbIX pacTBopax He npeebiwaT 10 %;
- KoadhdurumeHT koppensunn He meHee 0,99,

9.4 Npoeepka NpUrogHoOCcTU copbLUUOHHBLIX TPyBOK

MpoBepKy NPUroQHOCTM COPOUMOHHBIX TPYDOOK MPOBOAAT COrMacHo npunoxexuto I go Havana otbopa
npob.

9.5 OT60p Npob

9.5.1 Beibop namepuTensHoro cedeHms B razoxode — no MOCT 17.2.4.06. TpebosaHus k 060pyLoBaHu
pabouyei Nnowankm Ha ydacTke rasoxoia ¢ uamepuTenbHbIM cedeHnem no MOCT 33007.

MpuHUMNUManbHasa cxema otbopa nNpob npuBedeHa B NpunoxeHun A. MNpu HaNnM4YMM TEXHUYECKON BO3-
MOKHOCTK 0TBop nNpobbl NPOBOASAT NapannensHo Ha ABe copbUMOoHHbIE TPYBKKM, ycTaHOBNEHHbIE B NpobooT-
BOpHbIA 30HO B COOTBETCTEBUN C pekoMeH4aunaMin npoussoauTtens npobootbopHok cucTeMbl.

Macca pTyTv, HakonneHHas Ha Tpybke B npouecce oTbopa npob AbIMOBLIX ra3oB, AOMKHA HAXOOWTLCA B
ananasoHe ot 1 go 50 000 Hr. [ing kax[goro UCTOYMHWKA AbIMOBbIX ra30B MPOBOLAT NpeaBapUTENbHYI OLEHKY
YPOBHS MacCOBOW KOHLUEHTPaL K pTYTU B AbIMOBOM rase no 9.5.2, paccunTbiBatoT Lenesoi o6bem ObIMOBOMO
raza no 9.5.3, nogbupatoT ycnoews otbopa 1 OLEHWBAIOT BIMSHWE COCTaBa AbIMOBBIX ra30B W BblOpaHHbIX yC-
noewin oT6opa Ha pesynbTathl namepeHuin no 9.5.4, onpenensitoT MacCoBYK KOHLEHTPaUWK pTyTU B AbIMOBOM
raze no 9.5.5.

9.5.2 NpegBapuTenbHas oLeHKa MacCcOBON KOHLUEHTPaLMu pTYTU B AbIMOBbIX ra3ax UCTOYHMKA

[Ons npefBapuTENbHON OLEHKM MAcCOBOM KOHLIEHTPALMMK PTYTU B bIMOBbIX ra3ax UCTOMHWKA peKoMeH-
AyeTcsa BbiNonHuTE oT6op 10 am3 rasa Ha aBe copBUMOHHbIE TpyOKKn ¢ pacxogoM AbiMOBOro rasa ot 0,2 go
0,5 ,EI,MSI'MMH. OnTtumaneHoe Bpems otbopa coctaenseT oT 20 MUH 4o 1 u.

6
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M3amepsaT maccy pTyTW, HAakoNNeHHOW Ha copbumnoHHbIx Tpybkax cornacHo 10, paccyuTbiBalOT Macco-
BYIO KOHLUEHTpauuio pTyTW B ObIMOBbIX razax Ansa Kaxgon u3 Tpybok no 11.1 u BbIMMCNAT Ux cpegHeapud-
MeTUYEeCKoe 3HaYeHune.

Mpy HanWuuu NpeaBapuUTENbHEBIX OaHHbLIX 006 0XWOAeMOM 3HAYeHWW MACCOBOW KOHLIEHTpaLWuu pTyTu
B AbIMOBLIX ra3ax UCTOMHWMKA J0MycKaeTCsl MCNOoMNb30BaTh 3TW OaHHble B pacyeTax no 9.5.3, B aTom cnydae
onepauunu no 9.5.2 He NPOBOAAT.

9.5.3 PacyeT UeneBoro o6Lema npobbl

Wcxonos w3 npeaBapuTenbHOW OLEHKM cogepkaHust pTyT (cM. 9.5.2), paccumTbiBaloT LeneBon obbem
npobebl. MNog uenesbiM 06bLEMOM MPoBLI NOHMMAKOT OLEHKY 0ObeMa AbIMOBOro ra3a, KoTopblil TpebyeTcs oTo-
OpaTb, yTOoOBI Macca pTyTK, HakonneHHas Ha Tpybke, Nnonagana B 4Mana3oH YCTaHOBMNEHHOW rpagyvpOBOYHOM
XapakTepUCTUKN WU HAXOOUNach MeXOy HUXHEN U BEPXHEW rpaHulamun, ANs KOTOpbIX BbINOMNHEHA MNpOBepKa
NPUIogHOCTW COPBLMOHHBIX TPYBOK COrmacHo npunoxexuto I

lMpumep — [llpu ueneegol macce pmymu 20 H2 U OUeHKe Maccoeol KOHUeHmpauyuu pmymu no 9.5.2 Ha
ypoeHe 1 mka/M3 paccyumarHoe 3HavyeHue Uenegozo o6bema cocmaensem 20 dms.

Ecnu npn npegsapuTensHoOW OLEHKe MacCoBOW KOHUEHTpaLMUn PTYTU B ObIMOBLIX rasax no 9.5.2 ptyTb
He oBGHapyxeHa, TO LieneBoi o6beM npuHUMareT pasHbiM 100 amS.

9.5.4 O160p npob6 Ha copbuuoHHble TPYGKM c AoGaBKOW (OUeHKa BIIUAHUA COCTaBa AbIMOBLIX
rasoen)

[ns oLeHKW BNUAHWS cOCTaBa AbIMOBbIX ra30B PacCYUThIBAOT Heobxooumyto maccy 400aBKW pTyTH B
KOHTPOJbHOW CeKLMK CopbLMOHHBIX TPYDOK, KoTopble ByayT Mcnonb3oBaHbl Ans otbopa npob. PacyeT npoBo-
OST UCXOLSA M3 OLLeHKWM MacCOBOW KOHUEHTpaLMM pTyTh B AbIMOBOM rase no 9.5.2 u uenesoro obbema npodbl
no 9.5.3.

PaccuuntbiBatoT oxugaemMyr maccy pTyTW B aHanMTUYeCcKOW CeKLUKM 3KCNOHWpoBaHHOW Tpybkmn 1 nogbun-
patT TpybKM C KOHTPOMNLHOW cekuuen Takum obpa3om, 4Tobbl Macca pTyTW B KOHTPONbHOM CEKUUKN COCTaBns-
na ot 50 % po 150 % macchl pTYTW B aHaNMTUYEeCKON CeKLMK.

Mpumep — Mpu npednonazaeMoM 3HaYeHUU Maccoeoli KoOHUeHMpPayuuu pmymu e ObIMo8oM 2a3e 5 Mka/M>,
o6bemHoM pacxode 2aza 0,4 OmM3/mMun u epemeHu om6opa 60 MuH oxudaemast Macca PmMymu € aHanuMuUYecKol
cekyuu cocmaensaem 120 Ha. Takum obpa3oM, Macca pmymu 8 KOHMPOLHOU cekuuu doMmkHa cocmaensame om
60 do 180 Ha.

BeinonHsoT otbop rasa Ha Age napannenbHbie copbunoHHble Tpybkn ¢ gobaskon, ncnonb3ys obbem-
HbIA pacxog v Bpemsa otbopa npobel, KoTopble obecnevmBatoT oTbop LeneBoro obbema no 9.5.3.

OnpegensaoT koahuumeHT n3enedveHna gobaskn R no 11.2, popmyna (8), KOTOpbLIA OOMKEH COCTaB-
natb ot 85 % ao 115 %.

Ecnu koadbcbuumneHT nsenedeHmnsa gobaekm cocTaBnaeT meHee 85 %, To paccMaTpMBaOT BO3ZMOXKHOCTb
yMeHbLUeHUs oTbMpaemMoro o6bema Npobbl, MCNOMNB30BaHWS CreluanbHbIX TPYOOoK ¢ 4OMNONMHUTENBHOW CeKLN-
el ANns yaaneHusa napoB KUCMNOT Unu copBunoHHbIX Tpybok Bonbluen eMKOCTH.

9.5.5 O160p npo6 Ha copbunoHHbIe TpybBkKn 6e3 nobaBku (QNA onpeaeneHUA MaccOBOW KOHLEH-
Tpauuu pTyTU B AbIMOBOM rase)

MpoBoaAaT oTbop Ha OBe NapannenbHble cOpOLKMOHHBIE TPYDOKM, MCNONb3ysa 0OBLEMHbLIA pacxon U BpeMs
oTbopa npobkl, koTopkle o6ecnevnsaT oTbop Lenesoro obbema no 9.5.3.

Mpy MCNONb30BaHMM OBYXCEKLMOHHLIX COPOUNOHHBIX Tpybok ¢ AobaBkon oTbop npob no 9.5.4 n 9.5.5
NpoBOOAT OOHOBPEMEHHO.

Mpy MCNONb30BaHUK TPEXCEKLUMOHHBIX copbumnoHHbIX Tpybok ¢ pobaBkol otbop npob coBmelleH c
OLEHKOW BMUAHWS COCTaBa AbIMOBbIX rasos, NO3TOMY OTAENbHbIA 0T60p Npob Ha copbunoHHble Tpybku 6e3
nobaeku no 9.5.5 He NpoBOAAT.

CopbumnoHHble Tpybkn nocne otbopa npob gocTaenaoT B nabopatopuio, NOAroTaBNUBAKT K M3MepeHu-
am cornacHo 10.1, aHanuaupyoT cornacHo 10.2 1 paccynThIBAKOT MACCOBYK KOHLEHTpauuo pTyTu B npobe
cornacHo 11.1.

Cpok xpaHeHMs 3KCNoHUpoBaHHbIX TPyOok — 30 gHel B repMeTUYHO 3aKpbITOM KOHTEMHepe (nakeTe).

10 BoinonHeHne namepeHun B naboparopum

10.1 O6LwWKne nonoxeHns

MogroTaBnueaoT aHanu3aTop K pabote no 9.2.
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BckpbiBaoT copbUMoHHBIE TPYGKM M NEepeHOCST Mo OTAENLHOCTM COPOeHT U3 Kaxaol Cekuuu B 403aTo-
pbl Npo6, PYKOBOACTBYSACH PpeKoMeHAauusamMu npunoxenus .

10.2 AHanu3 copbBUWOHHLIX TPYBOK

BeogsiT fo3atop npo6 B YCTPOWCTBO ANsl TEPMWUYECKOR OeCTPYKLMM U PErUCTPUPYIOT CUrHam B COOT-
BETCTBUM C PYKOBOACTBOM (MHCTPYKLWEN) NO 3KCnnyaTauum aHanuaaTopa Wunm pykoBoACTBOM NoOMb30BaTeNs
nporpaMMmHoro obecneveHus. o 3aBeplleHUN perucTpaLWn curHana yaansiwT ocTaTku npobbl u3 gosatopa
npob 1 NPOBOAAT MHTErPUPOBAHWE CUrHanNa B Npefenax 3aperncTpupoBaHHOIO NMUKa.

[o3zaTop npob ouuLLAKT OT CNEeoB PTYTH OTHKUIOM.

Ons kaxaoi copbunoHHON TpyBKKU NonyyatoT creaylline 3Ha4eHUs Ans nocnefyoLlux pacyeTos:

a) oByxceKUMoHHas copbuuoHHas Tpybka 6ez nobasku (oTbop npob no 9.5.5):

- Macca pTyTv my B cekuun 1 (aHanuTuyeckas cekuns);

- Macca pTyTu m, B CeKLMK 2 (CEeKLMSA KOHTPONA NPOCKOKa);

6) aByxcekumoHHana copbunoHHas Tpybka ¢ gobaskoi (otbop npob no 9.5.4):

- Macca pTyTv m,g B cekunu 1 (aHanuTuyeckas cexuus);

- Macca pTyTU Myp B CEKUMKU 2 (KOHTPObHAsA CeKLMS C U3BECTHOW Maccom pTyTh);

B) TpexceKUuMoHHas copbunoHHas Tpybka c gobaekoin (oT6op npob no 9.5.4 n 9.5.5):

- mMacca pTyTv my B cekuun 1 (aHanuTuyeckas cekuns);

- Macca pTyTu m, B CeKLMK 2 (CEeKLMSA KOHTPONA NPOCKOKa);

- Macca pTyTu My B CeKUMn 3 (KOHTPONbHAA CeKLWA C N3BECTHOM Maccomn pTyTw).

11 O6paboTka pe3ynsTaTtoB U3MEpPEHUN

11.1 MaccoByto KOHUEeHTpauu pTyTu B npobe X, MKr/M3, BBIUMCNISIIOT MO thopmyne

X=m1+m2 ’ (4)
Vo

rae my — M3MepeHHasa macca pTyTu B cekuum 1 copBuroHHO TpyBKM, MKT;
m, — U3MepeHHas Macca PTyTU B CeKLn 2 cCOpOLMOHHON TPYBKKM, MKT;

V; — obbem oToGpaHHOro rasa, NpUBeAeHHbIN K HopMarbHbIM ycriosuam (Temnepatypa 0 °C, nasneHve
101,3 kMa), M3, BEIUMCTISIEMBIN MO cdopmyne

273 (P- P,)
1013 (273+t,)

0 = Yuam

roe V., — 06bem oTobpaHHon Npobbl, N3MEPEHHbIN CHETYMKOM, m3;
P — atmocdhepHoe gaeneHue npu otbope npobsl, kla;
APp — paspexeHue y rasoBoro cyertyuka, klla;

t, — Temnepartypa y rasosoro cyet4uka, °C.

11.2 3a pesynbsTaT U3MepeHUii MaccoBoil KOHLeHTpauun pTyTi X, Mkr/m3, (cM. 11.1) npunumarot nubo
pe3ynsrat e4MHUYHOIO n3amepeHus, nubo cpegHeapuMeTyeckoe 3HadeHWe pesynbTaToB ABYX napannenb-
HbIX onpeaeneHnin X, n X, npu BoINOMHEHWN CEedyoWMX YCINOBURA:

- npu otbope napannensHbix Npob pacxoxaeHwe pesynsLTatoB NapannenbHbiX ONpeaeneHnid He NPeBbI-
LWaeT npefena NoBTOPSIEMOCTHU, T.€. BLINOMNHAETCS HEPABEHCTBO

X1 - X,|<001.r-X (6)

rae X; n X, — pesynsTathl ABYX NapannenbHbiX OnpeaeneHnii MacCoBON KOHLEHTPAUWN PTYTH, BbIMUCTIEH-
Hble no cdhopmyne (4), Mkr/m3;
X — cpegHeapudmMeTuyeckoe 3HadeHme X n X, MKr/m3;
r — 3HayeHve npegena nostopsiemocTtu (10 %);
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- Benu4YMHa npockoka B, paccyuTaHHas no opmyne

B="2 400, (7)
m

He npeBbiwaeT 20 % Npu MaccoBOW KOHLEHTpauMK pTyTK B npobe meHee 1 MKr/M3 BkMtounTensHo 1 10 % npu
MaccoBOI KOHLIEHTpaLMK pTyT B npobe Gonee 1 mMkr/m3;

- ko3adduLmeHT nsenedeHus gobaeku (no 9.5.4) R, %, paccunTtaHHbil no dbopmyrne nNpyv HanuyMu na-
pannenbHbIX onpeaeneHnin

-100, (8)

rie Vg — cpenHeapndMeTueckoe sHaueHne o6bema oToBpaHHOro rasa, NPOLUEALIEro Yepes ABe COpBLMOH-
Hble TpyOku ¢ gobaskoi pTyTv no 9.5.4 B nepecyeTte Ha HopMarnbHble ycroeus (Temneparypa 0 °C,
nasnenve 101,3 kMa), m3;

X — cpenHeapudMeTU4ECcKOe 3HaYeHWe pe3ynsTaToB [BYX NapannerbHbiX ONpefeneHuidi MaccoBom
KOHLEHTpauum pTyTu B Npobe, paccumTaHHbIX No hopmyrne (4) ¢ yToYHEHUEM: AN ABYXCEKLMOHHOW
Tpy6ku ¢ foGaBkoi Mo 9.5.4 BMECTO M, +M, UCTIONb3YHT 3HAYEHUE M4 g, MKT/MZ;

Xg — cpepHeapudMeTUYeCcKoe 3HAYeHVe pesynbTaToB ABYX NapanmienbHbiX ONpeAeneHuii MaccoBoi
KOHLEHTpauum pTyTv ¢ y4eTom 0obaBkn pTyTH, pacCcynTaHHbIX No opmyrne (4) ¢ yToYHeHneM: ans
ABYXCEKLMOHHOM TPYOKN BMECTO M+, UCTIONb3YIOT 3HAYEHUE MMyp ANA TPEXCEKUMOHHOW TPYBKHM ¢
[06aBKON — 3HAYEHNE My, MKI/M?,

mg — ghakTuyeckas macca fgobasku ptyTi no 9.5.4, Mkr

nnn (,Ell'[ﬂ pesynbrata eaMHUYHOro MSMEDEHMH)

R=M~1DD, (9)
mS

rie Vp — obbem oTobpaHHoro rasa, npoleawmnin Yepes copbuunoHHyo Tpy6ky ¢ nobaskon pryt no 9.5.4 B
nepecyeTe Ha HopManbHble ycrnoBus (Temnepatypa 0°C, gaenenue 101,3 kMa), M3;

X — pesynbTaT MU3MepeHuin MaccoBOW KOHLEeHTpauun pTyTy B npobe, paccuutaHHon no copmyne (4) ¢
YyTOYHEHWEeM: ANA OBYXCEeKUMOHHOW Tpybkn ¢ gobaskon no 9.5.4 BMECTO m4+m, UCTOMb3YIOT 3Ha-
yeHue myp, MKr/m3:

Xp — pesynstat u3MepeHnin MaccoBOW KOHLEHTPaLMK PTYTH, paccyuTaHHbIX no gopmyne (4) ¢ yTodHe-
HWeM: ANA OBYXCEKUMOHHOWN TPYBKM BMECTO m+1M, UCTIONb3YIOT 3HAYEHNE Myp ANA TPEXCeKUNOH-
HON TPYOKM C LOBABKON — 3HAYEHWE Myp, MKr/M3;

mg — chakTu4eckasa macca nobaeku ptyTy nNo 9.5.4, MKr

cocTtaenseT oT 85 % go 115 %.

Mpu HeBbINONHEHWU ycroBus (B6) MCMOMb3ylT MeTodbl MPOBEPKU MPUEMIIEMOCTU pesynsTaToB U3Me-
PEHUWI, MOMyYeHHbIX B YCNOBKAX NMOBTOPSEMOCTU, W YCTAHOBMEHUS OKOHYaTenbHOro pesynsrata M3amMepeHui
cornacHo MOCT NCO 5725-6—2002 (nogpasgen 5.2).

11.3 MNpwn HeobxooMMOCTK pesynbTaT NPeacTaBnsioT B mr/m3. 1 mkr/m3 cooTeeTcTByeT 0,001 Mr.",D,M3.
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12 MeTponorn4yeckue xapakTepucTuku

OTHocUTenbHas pacliMpeHHas HeonpedeneHHOCTb M3MepeHuid (Mpu koadduumeHTe oxeaTta k = 2)
npueegeHa B Tabnuue 2.

Tabnuua 2— OTHocUTENbHas pacluMpeHHas HeornpeaeneHHOCTb U3MepeHui

OTHoCWTENBHaA pacllUpeHHan HeonpeaeneHHOCTs M3MEPEHUIA

1anasoH M3MepeHni, Mkr/m3
A P ! (npwu koachpuumeHTe oxeata k=2) U, ., %

OTH?

OT1 0,015 go 0,100 BKNHOM. 30
C.. 0,10 go 1,00 Bkntom. 21
Cg. 1,00 go 5000 Bkntou. 18

13 KoHTponb KavyecTBa pe3ynsLTraToB U3MepeHUn

13.1 KoHTpornk KayecTBa pe3ynsratoB U3MepeHuiA B nabopaTopun npefycMaTpuUBaeT:

- KOHTpONb CTabUNbLHOCTY rpagyvpoOBOYHON XapakTepUCTUKY;

- KOHTPONb TOYHOCTWU PE3YNbTaToB U3MEPEHWI C UCMOMNb30BaHNWEM COpBUNOHHBIX TPYDOoK ¢ fobaBKOW;
- KOHTpOnb cTabunbHOCTW pe3ynsTaToB M3MEPEHUIA.

13.2 KoHTponb cTabunbLHOCTY FpagyMpoBOYHON XapaKTepUCTUKH

KoHTponb cTabunbHOCTU rpagyMpOBOYHON XapakTepUCTUKU MPOBOAAT B Hadane paboyvero gHA nepen
M3MepEeHMAMU aHanuanpyembix Npob, a Takke nepruogudeckn B TedeHne pabodero oHA (pekoMeHayemasi ne-
PUOAUYHOCTE KOHTpOns 2—3 ).

KoHTponb cTabunbHOCTW rpagyypOBOYHON XapakTePUCTUKA NPOBOAAT C MCMNONb30BaHUEM KOHTPOSLHO-
ro pactesopa pTYTW, KOTOPbIA COOTBETCTBYET ANANasoHy rpagyupoBOYHON XapakTepucTuku. Beogmmyto maccy
PTYTU My, HI, BLIYUCMIAOT Mo hopmyne (2).

KoHTponbHLIA pacTBOp aHanNM3upyKoT ABa pasa, UCnonb3ys paboyyio rpafyupoBOYHYH XapaKTepUCTUKY,
BbIUMUCIIAKT MACCy PTYTU AN KaXA0ro BBOAA (M, 4 U M, ,, HI, COOTBETCTBEHHO).

lpagynpoBOYHAS XapaKTepUcTUKa Npu3HaeTcs cTabunbHOM, ecny ANs KaX40ro Nony4eHHoro 3Ha4yeHus
m,; BbINOMHAGTCA ycrnosue

|Imy; —mo|<0,1mq (10)

rae my — macca pTyTu, BBEEHHON B aTOMMU3ATop, Hr;
m,; — pe3ynbTaT N3MepeHnin KOHTPOMbHOTO pacTeopa, Hi, rae i = 1, 2.

Mpw HeBbLINONHEHWM yCroBUA (4) X0Ts Bbl ANA OAHOIO M3 Pe3ynbLTaToB KOHTPONb NOBTOPsT. [pu oTpu-
LaTeneHoOM pesynsraTe ycTaHaBMMBalOT HOBYIO rpafyMpPOBOYHYO XapaKTepUCTHKY.

13.3 KoHTponk TOYHOCTW pesyrnsTaToB U3MepeHWi NMpPOBOAAT NyTeM aHanusa copOuMOHHbIX TpyDboK c
gobaskor no 9.4 unu 9.5.4. HeobxoanMoCTe U NOPAACK KOHTPOMS TOMHOCTY YCTaHABNUBAOTCS AOKYMEHTaMM,
onpegensoLLMMN NOPSAOK BHYTpMnabopaTtopHOro KOHTpons.

13.4 KoHTponb cTabuMNbHOCTU pe3ynbTaToB U3MEPEeHUn

Heobxo4nMocTb M NOPSLOOK KOHTPONS cTabWNbHOCTU yCTaHABMMBAKTCA JOKYMEHTaMM, onpedensoLu-
MKW NOPSAOK BHYTpunabopaTopHoro KoHTpons. KoHTponb cTabunbHOCTU pe3ynsTaToR M3MepeHWn NPOBOAAT C
y4etom TpebosaHuin FOCT MCO 5725-6—2002, pasgen 6.

10
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14 OchopmneHue pe3ynLTaToB U3MEPEHUN

PesynbraThl M13MepeHWi NpeaCcTaBna0T B MPOTOKOMNE, KOTOPLIA JOMKEH COOEpXaTh CChINIKY Ha HAcTOA-
WKW cTaHgapT.

PesynbraT M3MepeHu MacCcoBO KOHLEHTpauum pTyTM B npobe npeactaensoT B Buge X £ U, MKT/M3,
MpY 3TOM MokasaTenb TOYHOCTU M3mepeHuid U (paclumpeHHas HeonpeaeneHHOCTb Npu KoadpduumneHTe oxea-
Ta 2) paccyuThIBalOT Nno popmyne

U=0,01Ug, X, (11)

rae 0,01 — koahduuneHT nepecyeTa,
Ugyr — OTHOCUTENbHAsA pacluvpeHHasi HeonpeneneHHoCTb ¢ KoadduumeHTom oxearta 2 (Tabnuua 2);
X — cpegHeapudMeTMYECKOE 3HA4YeHWe MaCCOBOW KOHLUEHTpauuu pTyTW AN OBYX naparnnenbHbiX

onpegeneHnn (X, X,), MKr/m3.

YucneHHoe 3HavyeHve pesynbTaTa UCMbITaHWi [OMMKHO OKaH4YMBaTbLCA LMGPOI Toro xe paspsaaa, YTo u
3Ha4YeHue paclliMpeHHo HeonpeaeneHHoCTH, paccynTaHHoe no oopmyne (11).

11
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MpunoxeHune A
(pexomeHgyemoe)

Cxema ot6opa npob ALIMOBbLIX ra3oB

OT16op ocyLecTBNAIT OQHOBPEMEHHO N HEMOCPEACTBEHHO Ha ABe COpOUMOHHbIE TPYOKM, YCTAHOBMEHHbLIE B He-
3aBKMcUMbIe KaHanbl npobooTbopHoro 3oHaa. B npouecce otbopa npobbl AbIMOBOro rasa 30H4 TEPMOCTaTUPYeTCs BO W3-
BexaHve KoHAeHcauuu BOAAHOrO napa u obeogHeHWs copbeHTa. MNpy MCNoNb30BaHWWM KOMMEPYECKM AOCTYMHLIX Mpo-
BooTOOPHBIX CUCTEM TemnepaTypy 30HAa YCTaHaBNMBAlOT COMMAacHO pekoMeH4auMsM npounssoguTens obopygoBaHust, B
WHbIX Cryyasx peKkoMeHayeTcs ocyLecTBNsATL oTOop npu Temnepatype 3oHaa ot 110 °C go 150 °C. Cxema otbopa npob
npueegeHa Ha pucyHke A.1.

16 5
@
© ©
6

/7

8H—1

4 y/a I
— —f 1 |
[loToK rasa \
2
3 1a

MoTok rasa \ - \ i1

1a — npoBooTBopHbIi 30HA; 16 — NpobooTBopHbIA 30HA (PpOHTaNEHLIM BUA); 2 — TepMocTaTpyemslii npobooTGopHbIA KaHan,

3 — NOpT ANsA ycTaHOBKN COpBUWOHHbIX TPybok; 4 — copbunoHHas Tpybka; 5 — cTeHka rasoxoaa; 6 — wryuep Ana otbopa npob;

7 — paTyuk TeMnepaTyphbl rasa B razoxofe; 8 — cuctemMa Ans yaaneHus Bnaru: XUaKocTHas NoByLLIKA U eMKOCTb C OCyLUUTENemMm;
9 — auddbepeHumaneHbIi MaHomeTp; 10 — KpaH perynupoBky notoka; 711 — nobyautens pacxoaa; 12 — ra3oBbli CHETUYUK

Pucyrok A.1 — Cxema cuctemel otbopa npob AbIMOBbLIX ra3os
C UCMnonb3oBaHWeM CopBUMOHHbIX TPYBOoK

[MpobooTbopHasa cucTemMa COCTOUT 13 CEYIOLMX KOMIMOHEHTOB:

- cTankHoW Npo6ooTOOPHEINA 30HA (TMNMYHAA ANMHA MPMMEPHO 2 M) C TEPMOCTATUPYEMbIM KOHTYPOM, YCTPOWCTBOM
ANA U3aMepeHns TeMnepaTypbl AbIMOBbIX ra30B U HE MeHee OBYX NOPTOB 418 YCTaHOBKM COPOLUMOHHBLIX TPYDHOK;

- cucTema A4nA yaaneHust Bnaru, BKNoYarLlan B cebs K1MOKOCTHYIO0 NOBYLLKY A8 KOHAeHcaTa M EMKOCTb C OCYLUK-
Ternem Ha OCHoBe cunukarens. PexomeHOoyeTcs Mcnonb3oBaTh OCYLUMTENb C LBETOBOW WUHAMKALUWMEN BNaxHOCTU (Hanpu-
Mep, ApaepuT);

- nobByauTens pacxona (pacxoa oT 0 — 2 AM3/MuH);

- rasoBblid CHETYMK MOGOro TMNa ana namepeHus obbema oToGpaHHOIo ra3a B KaXKaoM 13 KaHarnoe;

- PEKOMEHOYETCA HanM4yue KOHCOMM YMpaBneHWsa C BO3MOXHOCTLH YCTaHOBKWM WM NogaepxaHusa Tpebyemoro pac-
X0A4a W C Hanu4neMm 4aTyuKoB AaBreHus B npobooTbopHbIX kKaHanax. PekomeHayeTca Hanu4ue MHOVKaLUMmM U apToMaTuye-
CKOro KOHTpOMNs BpemeHu oTbopa u/unm otobpaHHoro odkema npobbl.

[Mepen Havanom otbopa npob npoBepsatoT repMmeTndHOCTE cobpaHHoi cucTemel oTbopa npob, yctaHaBnmBaoT copb-
LIMOHHbIE TPYBKM B NpegHasHa4YeHHble AnA HUX nopTel Npo6ooTOpHOro 3oHaa U BBOAAT Npo6ooTHOpPHLINA 30HA B ra3oxo.
lepMeTU3MpyKT MOPT BBOAA 30HOA B ra3oxoq. YCTaHaBNMBAIOT BbIOpaHHLIA pacxod rasza v BKMHOYAKT OTCYET BPEMEHM.
B npouecce othopa npob nepruognyecku perncTpypyrT NapaMeTpbl ra30BOro NoToKa W NMpu HeobXoQUMMOCTU PErynvpyrT
pacxog rasa B kaHanax npobootbopHoil cuctemsbl. [ocne 3aeeplieHnsa otbopa nNpob (T. e. Nocne UCTeYeHWs 3a4aHHOro
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BpemeHu oTbopa npob unu nocne otbopa 3agaHHoro obbema rasa) BolkM4aloT nobyavnTens pacxoda, 0CTaHaBAMBaT
OTCYET BPEMEHWN W M3BMEKAIOT 30HA U3 rasoxoda.

Mocne ocTeiBaHWA NpobooTBopHOro 3oHAa U3BNeKaloT NpoBooTGopHbIE TPYOKKW K BMecTe ¢ cOnpoBoaUTENLHOW A0-
KyMeHTauuel NOMELL AT B KOHTEWHep ANns oTrnpaBku B nabopatopuio.

TunuyHbie pasmepsl TPYBOK cOCTaBNAIOT:

- BHewHu anameTp 10 mMm;

- anuHa ot 150 go 500 mm.

Macca copbeHTa (MoaMpoBaHHbIA aKTMBUPOBAHHLIW Yronb) B KaOoW cekumu cocTaensaeT npuMepHo 500 mr. MNpu
CaMOCTOSTENBHOM WM3TrOTOBMEHWM COPBLMOHHBIX TPYBOK pexoMeHAyeTcA WCMoNb30BaTh KOMMEPYECKW OOCTYMHBIA COp-
GeHT. [Npn 3TOM HEOBXOAMMO KOHTPONMPOBATL €0 YUCTOTY COMMAacHO NPUNoXeHWo b.

CxeMbl JBYXCEKLMOHHBIX M TPEXCEKLMOHHLIX COpBLMOHHLIX TPYDOK NprBedeHbl Ha pucyHKax A.2, A.3.

HanpaeneHve noToka Bo3gyxa npw otbope npobkl

LY
Ld

P1 P2 P3

S1 s2

S1 — aHanutuyeckas cekuus; S2 — cekumsa KoHTpons npockoka; P1, P2, P3 — mexceKunoHHbIe neperopofku (CTeKNOBOMOKHO)

PucyHok A.2 — Cxema OByXCeKUMOHHOW copBUMOHHOW TpyDKK

HanpaeneHve NoToka Bo3gyxa rnpu otbope nNpobbl
> P1 P2 P3 P4

S1 S2 S3

S1 — aHanuTnyeckas cekumns; S2 — cekumsa KOHTPONA Npockoka; S3 — KOHTPONbHasA cekuus ¢ AobasBKkoW pTyTwH;
P1, P2, P3, P4 — mexceKUunoHHLIe Neperopofku (CTEKNOBOMNOKHO)

PucyHok A.3 — CxemMa TpexcekUMOoHHOW COpBLUNOHHON TpyOKM

ByxcekunoHHble cOpOUMOHHBIE TPYDOKM MCNOMbL3YIOT ANA M3MEPEHMA MacCOBOW KOHLEHTPaUuM pTyTW B ObIMOBbIX
raszax. Othop AbIMOBOrO raza npoBoaaT no 9.5.5.

[ByxcekunoHHble copbLMoHHbIE TPYBKM ¢ 4OBABKOW PTYTU, B KOTOPLIX M3BECTHOE COAEPXaHUE PTYTWU HAHECEHO Ha
CEKLMI0 KOHTPONSA MPOCKOKa, U TPEXCEKUMOHHBLIE COPOUMOHHBIE TPYDKM ¢ 40DABKOM MCNONbL3YKT NPM OLEHKE MELLAKLLIEero
BIMAHWS COCTaBa AbIMOBbIX ra30B KOHKPETHOIO UCTOYHKMKA No 9.5.4 1 Npu peanu3aumn npoueayp KOHTPOnsa KadecTsa 13-
MepeHui no pasgeny 13.

Mpr camOCTOATENBHOM M3rOTOBNEHUN COPOLIMOHHLIX TpYOOK ¢ AobaBkoW ANs HaHeceHWa AoDaBKM pPTYTU PEKOMEH-
OyeTcsa UCMOoMNb30BaTh METOA, «X0NnogHoro napax. [Ana atoro cobupaloT cUcTeMy, CXEMaTUYHO M30DPaKeHHYO Ha pPUCYH-
ke A.4. B BbapboTtep, cogepxallunin pacTteop xnopuga onoea (ll), BHOCAT M3BecTHbI 06beM pacTBopa MOHOB PTYTM U OCY-
wecTBnAwT bapboTupoBaHve Ana nepeHoca obpasoBaBLIeica aTOMapHOW PTyTK Ha COpOeHT.

Maccy nobaBku pTyTW Ha CEKLMK ¢ 0BaBKOM pacCHnTLIBAKOT UCXOAA U3 UCMOMNbL30BaHHbIX 06beMa U KOHLIEHTpaLum
pacTeBopa MOHOB PTYTHW.
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h 4

HanpaarleHme NoTOKa BO34yXa npu HaHeCeHWn pobaBku /‘ 2

83 52 S1

1 — BapboTep; 2 — copbumnoHHan Tpybka; 3 — nobygutens pacxoga; 4 — perynaTtop pacxoaa

PucyHok A4 — Cxema BHeceHus AobaBkvM Ha KOHTpPONbHYO cekuutio S3 copbunoHHon Tpy Bk
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MpunoxeHune b
(pekomeHgyemoe)

lMpoBepKa NPUrogHOCTU aKTUBUPOBAHHOTO yrna

B.1 B pozartop npo6 nomewatot oT 200 go 250 Mr akTMBMPOBAHHOIO YINA, BEOAAT Yronb B YCTPOWCTBO ANA TEPMU-
YeCKON OeCTPYKLMM N PETMCTPUPYIOT CUrHa B COOTBETCTBMW C PYKOBOLCTBOM (MHCTPYKLMEI) NO 3KCniyaTauum aHanusa-
TOpa W/unu pykoBoACTBOM MoMb3oBaTens nporpammMHoro obecneyenusa. Mo 3aBeplUeHn perucTpaLun curHana yaanswor
ocTaTky npobbl M3 Ao3atopa Npob 1, ecnu Bbin 3aperucTpUpoBaH MUK CUrHana, To MPOBOAAT UHTErPUPOBaHWE cUrHana B
npegenax 3aperncTpUpoBaHHOIO Muka.

B.2 3atem B po3aTtop npob NomeLLanT HOBYIO MOPUMI0 aKTUBMPOBaHHOro yrna (cm. B.1) u nuneTo4HbIM go3aTopoMm
PaBHOMEPHO HAHOCHT Ha aKTUBMPOBaHHBIN yronk 100 MM3 rpaayvpOBOYMHOrO pacTBOpa PTYTW MACCOBOI KOHLEHTPALMM
0,1 mr/om® (cM. npunoxkerue B). PervcTpupyloT NWK cUrHana 1 NpoBOASAT 0 MHTErPUPOBAHME.

B.3 Ecnv nuk curHana oT akTMBMPOBAHHOTO YIMsA He perncTpupyetcs (cMm. B.1) unu ecnun MHTerpaneHbliA cUrHan He
npesbiwaeT 3 % WHTEerpanLHOro curHana ans rpadyvpoBoYHoro pacteopa (cm. B.2), To akTMBMpOBaHHLIW Yronb CYUTaT
npurogHsiM AN8 NPOBEAEHUS U3MEPEHUiA. B NnpoTnBHOM criyyae HeoBXoaAMMO 3aMEeHUTL NapTUIO YrNs.

B.4 XpaHuTb akTMBUMPOBAHHBIN YroNb PEKOMEHOYETCH B CYXOM, TEPMETUYHO 3aKPLIBAKLEMCH COCYAE B NoMelle-
HWW, B KOTOPOM He NpoBOAAT paboThl ¢ BeLLeCcTBaMW, COAEPXKaLlUMN PTYTb.
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MpunoxeHune B
(pexomeHgyemoe)

MpuroToBneHue pacTBOPOB

B.1 MpurotoBneHune pacteopa pasbaesneHuA (choHoBOro pacteopa)

B TepMOCTOIKWIA cTakaH noMetLatoT 500 cm® Boabl AN aHanM3a 1 OCTOPOXKHO MPUMMBALOT, TLUATENBLHO NepeMeLli-
Bas, 50 cM3 KOHLEHTPUPOBAHHOI a30THOM KUcnoThl. Koraa pacTROp OCTLIHET, 8ro NepeHoCcAT B MEPHYI0 KonBy BMECTUMO-
cTeio 1000 em3, gobasnsior 200 mr OBYXPOMOBOKWUCIIONO Kanvs 1 JOBOOAT 4O METKW BOLOW ANA aHanuaa.

Mepen ucnonb3oBaHMEM NPUTOTOBMNEHHBIA PACTBOP NPOBEPAKT HA YNCTOTY, ANA YEro PErMCTPUPYIOT MHTETPanbHbI
aHaNUTMYECKNIA CUrHaM OT OAMHaKoBbIX 06beMoB (B AuanazoHe ot 100 go 200 Mm3) aToro pacTBopa M pacTBOpa MacCOBON
koHUeHTpauuu ptyTi 0,1 mr/am3 no B.5. YucToTy pacTeopa NpruaHaloT yOOBNETBOPUTENLHO, BCNN MHTErpanksHLIi aHanu-
TUYECKUIA CUrHan oT pacTBopa pa3baBneHns He NpeBbillaeT 3 % OT pacTBopa PTyTWU MaccoBOM KoHLeHTpauun 0,1 mr/am3,

HecobniogeHne ykasaHHOro ycrnoBmsa 03HavaeT HENPUrogHOCTL pacTeopa paszbaBneHns ans NpuroToBNEHUS rpagy-
MPOBOYHbIX pacTBOPOB. B aToM crny4yae HaxogdaT U yCTPaHAT NPUYMHBI 3arpa3HEHWIA, 3aHOBO MPUIOTaBNMBaKOT pacTBoOp
pa3baenexns, a 3aTem rpagyMpoBOYHbIA PACTBOP W NMOBTOPSIOT MPOBEPKY.

CpoK xpaHeHusi B TEMHOM MecTe — 3 MeC. PekoMeHayeTcs MCnosnb30BaTh MMAcTUKOBYH EMKOCTb C HaBUHYMBAKO-
LLeWCH KPbILLKOW.

B.2 MpuroToBneHue rpagyMpoBOYHOIO pacTBoOpa pTYTU HOMUHaNLHOIO 3HAa4YeHUs MaccoBOK
KoHUeHTpaumuu 100 mrigm3

B mepHyo konby BmecTumocTeio 50 cm® nomewator 30 cm3 pacTeopa pasbaeneHus no B.1, nuneTkoi BHOCAT
5,0 cm3 CO cocTapa pacTBopa MOHOB PTyTH Mo 8.1, AOBOAST A0 METKM pacTBOPOM pa3baBneHws W TLaTensLHO nepeme-
LwnBatoT. PakTUHECKOE 3Ha4YeHWe MaCcCOBOW KOHLEHTPaLuW PTYTU BbIMMCAAIOT C y4eTOM AaHHbIX MacnopTta cTaH4apTHOro
obpasua yTBepxaeHHoro Tuna.

Cpok xpaHeHusi npu Temnepatype ot 2 °C go 8 °C — 6 mec.

B.3 MpurotoBneHue rpagyMpoBO4HOIO pacTBOpa PTYTU HOMUHANbLHOIO 3HAYeHUA MacCcOBOM
KoHUeHTpauun 10 mr/am3

B MepHyo konby BmecTuMocTeio 50 cm® nomewator 30 cm? pacTeopa pasBaeneHus no B.1, nUneTkoil BHOCAT
5,0 cm3 pacTBOpa MOHOB PTYTU MacCoBO KoHUeHTpauun 100 mr/am3 no B.2 v [oBOAAT A0 MeTKM pacTBopoM pasbaene-
HWA, TLWaTenbHO nepemelumBatoT. PakTMyeckoe 3Ha4eHne MacCOBOIN KOHLEHTPaLMK PTYTU BbIMUCASIOT C YHETOM AaHHbIX
nacnopTta ctaHfapTHoro obpasua yTBepKaeHHoro Tuna.

Cpok xpaHeHns npu Temnepatype ot 2 °C go 8 °C — 6 mec.

B.4 MNMpuroToRneHue rpafyupoBOYHOro pacTBOpa pTyTU HOMMHaNLHOIO 3HaYeHUsl MaccoBOM
KOHLUeHTpauuu 1 mr/am?3

B mepHyto konby BMecTuMocTbio 50 cm® nometatot 30 cm3 pacTeopa pasbaeneHus no B.1, nuneTkoit BHocAT 5 cm3
pacTBOpa PTYyTW MACCOBOI KoHLeHTpauun 10 mr/igm3 no B.3, 4OBOOST A0 METKM pacTBOPOM pa3baBneHUs U TLLATENbHO
nepeMelLmBatoT. GakTuyeckoe 3HayeHne MaccoBOR KOHUEHTPaLUM PTYTU BEIYMCSAKOT C YYETOM AaHHbIX nacrnopTa CTaH-
AapTHoro obpasua yTBepKaAeHHOTo TUNna.

Cpok xpaHeHns npu Temnepatype ot 2 °C go 8 °C — 2 Heq.

B.5 MNMpuroTtoBneHue rpaayMpoBOYHOIO pacTBOpa pTYyTU HOMMWHaNbLHOIO 3HaYeHUs MaccoBOM

KOHUeHTpauuu 0,1 mr/am3

B MepHyto konby BmecTumocTbio 100 cm® nomewwator 30 cm® pacTBopa pas6aeneHus no B.1, nuneTkoi BHOCAT
1 om3 pacTBopa pTyTW MaccoBoil koHUeHTpawun 10 mr/am3 no B.3, AoBOOAT OO METKM pacTBOpOM pa3GaeneHws W Tiia-
TeNnbHO NepemMeLunBatoT. PakTMyeckoe 3Ha4YEHVE MAacCOBOW KOHLEHTPaLUMK PTYTK BLIMUCIIAKOT C YY4ETOM AaHHbIX Nacnopra
cTaHgapTHoro obpasua yTeepaeHHoro Tuna.

Cpok xpaHeHust npu Temnepatype oT 2 °C go 8 °C — 2 Hen.

B.6 NpurotoBneHue rpagyMpoBO4HOro pacTBopa PTYTU HOMUHANbLHOrO 3Ha4€HUA MaccoBOM

koHueHTpauum 0,01 mrigm3

B mepHyto konby BmectumocTeio 100 cm3 nomewatot 30 cm? pacTeopa pas6aenequs no B.1, nuneTtkoi BHOCAT
1 cm® pacTBopa pTYyTU MaccoBOii KoHUeHTpauuu 1 mMr/om3 no B.4, 4OBOART 4O METKW pacTBOpOM pasbaBreHns W Tlia-
TenbHO NepemeLumBatoT. PakTYecKoe 3HaYeHNe MaCcCOBOM KOHLEHTPALMKN PTYTU BEIYMCIISOT C Y4ETOM JaHHbIX nacnopTa
cTaHgapTHoro obpasua yTBepXaeHHOro Tuna.

Cpok xpaHeHus npu Temnepatype ot 2 °C go 8 °C — 2 Heq.
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MpunoxeHue I
(obsAzaTensHoe)

MNpoBepKa NPUrogHOCTU COPOBLUOHHBLIX TPYBOK

.1 MNMepepg Hayanom paboT ¢ copbUMOHHBIMKM TPyBKaMK NPOBEPSAIOT NPUIOAHOCTb NApTUK cOPOUMOHHBLIX TpyBOoK ans
oTbopa npob. Ecnu Tpy©BKkM BKNOYAKOT KOHTPOMNBHYIO CEKUMKD ¢ AobaBKon pTyTy (CM. npunoxeHue A, pucyHok A.3), To oT-
GupatoT cnyyaiHeiM obpasomM Tpu TpyOKKM 1 MPUCTYNAKT K BbINONHEHWIO onepauni no 2.

Ecnu TpyBHUKM He BKIHOYaIOT KOHTPOMBHYH CEKLMIO, TO HAHOCAT Ao6aBKy pTYTW Ha cekumio S2 Ana OBYXCEKUMOH-
HbIX TPYBOK MU cekuuio S3 Ans TpexceKUMOHHbIX TpyBokK (cM. NpunoxeHue A). PekoMeHayeTca NoAroToBUTL Mo TpU copb-
LUMOHHBIX TPYBKW C Maccomn pTyTu, BNM3KOW K HYKHEWN 1 BEPXHEW rpaHuLamM AMana3oHa COOepXKaHWii B peanbHbix npobax,
¢ koTopbIMu 0BbI4HO paBoTtaet nabopaTopus.

.2 AHanM3npyrT KOHTPOIbHLIE CEKLMKX MOAroTOBNEHHbIX TPY6OoK (cM. I.1) 6ea oTbopa Ha HUX Npob AbIMOBLIX ra3oB.

3 [na kaxmon copbunoHHoi TpyGKM paccHnThLIBalOT KoabdmUmMeHT nasneveHnsa nobaekm ptytn Rep, %, (no M2)
no cdopmyne

Rsp =—2R_.100 , (F.1)
Mgp

roe Mg — U3MepeHHas Macca PTyTW B KOHTPONbHON CeKLMK copBUnoHHON TPYBKKM no .2, MKT;
Mgp — hakTuyeckan macca gobaBKu PTYTU B KOHTPONbHOW CeKLMK copBunoHHOn TpyBKM no .2, MKr.

"4 MapTuio copBLUOHHLIX TPYBOK NPU3HAIOT NPUTrOAHON, ecny cpefHeapugmMeTieckoe 3HadeHne KoadhuuneHTa
n3enedeHnn noGaskv ptyty no L3 Ans Kaxaon us hakTMYecknx Macc Aobasku pTyTU mgp coctasnaeT ot 90 % ao 110 %.
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Mpunoxexwe [
(pekomeHayemoe)

MNonroToBKa COPOGUMOHHBLIX TPYBOK K aHanuay

Buumanue! Bee npoueaypbl ¢ copBUMOHHBIMK TPYBKaMK U X COAEPXUMbBIM CriegyeT BhINOMHATE B NepyaTkax.

[Mpw nomoLwwm cTeknopesa HaHOCAT KPYTroBOW Haapes3 Ha NOBEPXHOCTU CTEKMAHHON COPOLUMOHHON TPYBKM YyTb Bhille
YPOBHA NEPBOW CEKUWMW CO CTEKNOBOMOKOHHONW neperopofkoi (cM. pucyHok [.1a) U akkypaTHO pasnaMbiBatoT TpyoOky no
NWMHUK Hagpesa (cMm. pucyHku [0.16, 8). [onyckaeTca UCNonb30BaTh M0G0 YA0BHLIN PYYHOR CTEKIOPE3 UM NOPTATUBHbIIA
CTEKMNOPE3HLIN 3MEKTPOUHCTPYMEHT C anmasHbIM JUCKOM.

PucyHok 1.1 — BckpbiTie COpOLUMOHHOR TPyBKK

OcCTOPOXHO NUHLETOM BbIHUMAIKOT CTEKNOBONOKOHHYIO Neperopoky (cM. pucyHok [1.2a) 1 BeickinaloT copBUWOHHEIN
Marepuan Ha YucTbld nuct Bymaru (cm. pucyHok [0.26).

a 6

PucyHok [1.2 — M3BneveHwe cogepxumoro Tpyokn

[noTHO 3aBOpaYvBalaT M3BNEYEHHYIO CTEKMTOBOMOKOHHYIO NMeperopofky B HeDOMbLUOW NUCT antoMUHUEBON honbri
(cMm. pucyHok [1.3a) Tak, 4ToBbl CTEKNOBONOKHO MOMHOCTEK HAaX0AMMNOCh BHYTPU (CM. pucyHok [1.36).
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a 6

PucyHok [1.3 — NoaroTtoBka kK aHanM3y CTEKNOBONOKOHHOW NepPEeropoaKu

OnucaHHble BbilLE Onepauumn BeINOMHAKT ANA KaXO0W M3 cekuuid copbumoHHon TpyBKY 1 ganee aHanusupyoT KX
Mo OTAENBHOCTH.

[nsa atoro KoNU4YecTBEHHO NEpPeHOCAT Becb COPBeHT U3 KaxaoW cekumn B gosatop npob. MexcekumoHHyo nepe-
ropoaKy 13 CTEKNOBONOKHA, PACMONOKEHHYIO Nepea cekumen, noMeLLaroT B Ao3atop npob Bmecte ¢ copberTom. Bo nsbe-
aHue noTeps YacTuy copbeHTa nNpw nepeHoce copbeHTa B Ao3aTop Npob NomeLLatoT eLle ogmH nucT Bymaru nog gosarop
npo6 (cm. pucyHok [.4).

PucyHok [1.4 — lMepeHoc copbeHTa B go3aTtop

Hanee nocnenoBatenbHO U3MEPSIOT Maccy PTYTU B KaXOOW M3 cekumnid copBumoHHOR Tpy6kn no 10.2.

Macchl pTyTH B KaXKO0W U3 CEKLWIA SBMAIOTCA CYMMO Macc pTyTW, HaKoMNMeHHOW Ha copbeHTe ¥ COOTBETCTBYHOLLEN
CTEKINOBOSIOKOHHOW Neperopoake. Hanpumep, Ha pucyHke [.5 nokasaHa cxema TpexceKkUMoHHoM Tpybkn. Cekunn B cooT-
BETCTBMM C HanpasneHWeM NoToka rasa npu otbope obosHaveHsl kak S1, S2 n S3. MexxceKUMoHHbIE Neperopoaku, orpa-
HU4YMBaKLWME cekunum c obenx ctopoH, oboaHaversl kak P1, P2, P3 u P4. Maccel pTyTi B Kaxaon cekumu oboaHadeHb! s1,
s2 1 s3 COOTBETCTBEHHO, a Ha Kaxaow neperopoake p1, p2, p3 v p4. Macca pTyTM, HAaKONNMEHHOW B NEPBON CEKUWW paBHa
s1+p1; BO BTOpOW cekummn = s2+p2+p3; B TpeTbel cekunn = s3+p4.
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HanpaeneHnve notoka sozayxa npu otbope npobbi

> P1 P2 P3 P4

S1 52 S3

Pucyrok [1.5 — CTpykTypa TpexcekunoHHol copbumMoHHoW Tpybku, cocTonwen u3 Tpex cekumn (S1, S2 u S3)
pasgeneHHbIX MeXceKkUMoHHbIMI NeperopogkamMu n3 cteknosonokHa (P1, P2, P3 u P4)

YOK 543.27:006.354 OKC 13.040.01

KntoueBble cnoBa: NpoMbILLfIEHHbIE BeIOPOCHI, AbIMOBLIE ra3el, pTyTh, COPOLUMOHHbIE TPYOKM, aTomHo-abcopb-
LIMOHHbIA MeTon

Penaktop H.B. TanaHosa
TexHwdeckuin pegaktop B.H. lNpycakosa
Koppektop C.H. @upcosa
KomneloTepHas BepcTka E.A. KoHdpatuogol

CpaHo B Habop 01.02.2024. lMoanucaHo B nevatk 19.02.2024. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 2,79. Y4.-u3a. n. 2,24.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozaaHo B eAMHUYHOM vcnonHeHun B ®IBY «HCTUTYT cTaHgapTulaumms»
Onsa KkomnnekroeaHus PegepansHoro MHopMaunoHHoro dooHaa craHgapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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