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MNpepgncnoBne

1 PASPABOTAH O6W,ecTBOM C OfpaHN4YE€HHON OTBETCTBEHHOCTbH «JTIOM3KC» (OO0 «JIlOM3KC»)

2 BHECEH TexHunyeckum KoMuUTeTOM no cTtaHgapTtudaummn TK 413 «MeToponorus m MmeTponornyeckoe
obecneyeHne CUCTEM 3KOJIOTUYECKOTO yNpPaB/€HUA, MOHUTOPUHIA N KOHTPOSA»

3 YTBEPXAEH N BBEAEH B ,£I,EI7ICTBI/IE Mpukazom PepepanbHOro areHTCTBa MO TEXHUYECKOMY pe-
rynmpoBaHuio n metponoruu ot 2 cpespans 2024 r. Ne 191-cT

4 BBEJEH BMNEPBbIE

MpaBuna NpUMeHeHNA HaCTOALLEro cTaHjapTa YCTaHOB/EeHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuitckon depepauuun». VMIHpopmaums 06 ns-
MEHEHUAX K HAaCToALWeMy CTaHgapTy Ny6ankyeTcs B eXerogHoM (No COCTOSAHMIO Ha 1 AHBapsa TeKyLlero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEHEeHWUN
M MonpaBoK — B eXeMeCAYHOM MH(OPMALMOHHOM yKasaTene «HauuoHanbHble CTaHfapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HACTOSALWEro cTaHjgapTa cCooTBeTCTBYLWee yBegomieHne byaeT
ony6/IMKOBaHO B GavkKanliem BbINyCKe €XeMecsa4YHOro MHGOPMaUUOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopMmauns, ysegoMeHne 1 TeKCTbl pasMeLllalnTCca Takke B UH-
hopMaunOHHON cucTemMe 06Lero nNoib3oBaHNsa — Ha odpuumanbHOM cainTe ®defepasbHOro areHTCcTBa Nno
TEeXHNYECKOMY perynmpoBaHnio U MeTponorum B ceTu NHTepHeT (Www.rst.gov.ru)

© OchopmnerHune. Y «MHCTUTYT cTaHgapTusayum», 2024

HacTosiwuii cTaHfapT He MOXeT 6biTb MOMHOCTbLI WAWM YACTUYHO BOCNPOU3BEAEH, TUPAXKMPOBAH U pac-
nNpocTpaHeH B KauecTBe o(hULMaNbHOIO U3gaHus 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My peryfimpoBaHui 1 MeTposioruu
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BBepgeHne

BcemunpHO/ opraHusauuei 3gpaBooxpaHeHus pTyTb BkAOYeHa B cnMcok 10 XMMMYECKUX BeL,ecTs,
npeAcTaBnAUNX HANMBONbLW YO ONACHOCTb AN 340P0BbSA HAcesieHUs.

OCHOBHbIMWU WCTOYHMKAMM NOCTYNAEHUA PTYTU B OKpyXawlwyl cpefy ABAAKTCA aHTPOMNOreHHble Bbl-
6pocbl B atmocdepHblli BO3ayX. lnnTenbHoe BpeMs XMU3HN pTyTM B aTmoctepe onpegensetr BO3MOXHOCTb ee
JanbHero nepeHoca Ha TbiICAYU — [AECATKM TbiCAY KUIOMETPOB M HaKOMNEeHUs B yAaneHHbIX OT UCTOYHUKOB
BblGPOCOB 061acTAX.

COBOKYNHOCTb CBSAI3aHHbIX CO PTYThbl0 HeraTWBHbIX MPO6GaEeM ANA OKpyXatowelh cpedbl 1 340P0OBbS Hace-
NneHns npuBena K HeobxogMmMocTn pa3paboTkm u npuHaTua B 2017 . OOH MuHamaTckoih koHBeHuun OOH no
pTyTVM. KOHBEHUMNA onpeaenseT KA4YeBble Npo6/aeMbl PTYTHOTO 3arpsA3HEHNA U Mepbl MO CHMXXEHWIO HArpysku
PTYTU Ha OKpPYXawlylo cpegy v HaceneHue.

Ha Tepputopuun Poccuiickoin ®epepaumm OCHOBHbIMU UCTOYHUKAMW BbIGPOCOB PTYTW B aTMocdepy SiB-
nAlTCA MeTannypruyeckas NpoMbilWIEHHOCTb W TensoBas 3aHepreTuka, B NepByl oyepefb, CXUraHue yrns.
3aMeTHbIMU UCTOYHMKAMM BblIGPOCOB TakxXe ABAATCA NPOU3BOACTBO LEeMeHTa U CXuraHue oTxofoB.

B AbIMOBbIX ra3ax NPOMbILIEHHbIX NPEeANPUATUA PTYTb NPUCYTCTBYET B TPEX OCHOBHbIX (hopMax: B Buae
3M1eMEHTHON pTyTM HA°, oKMcneHHbIX hopM pTyTM HA2+ B ra3oBoi hase u pTyTU, CBA3AHHON C TBepAbIMU Ya-
cTuyamu. NMocnegHve M3BNeKawTCA U3 NOTOKa cneynanm3mpoBaHHbIMKU hunbTpamu ANa yganeHua TBepAablxX
yacTuy, U B 4bIMOBBIX rasax onpegensieTcs cojgepxaHue obueil razoobpasHoil pTyTu, NnpeacTaBnsoliee cym-
MYy 3N1€eMeHTHOI HA° 1 okncneHHbIX hopm pTyTM HA2+ B rasosoli hase.

B MMWpOBOI NMpakTMKe MUCMNOMb3YKTCA 4Ba OCHOBHbIX cnocoba onpegeneHns cogepxaHusa obuiein rasoo-
6pas3Hoi pTYTU B AbIMOBbIX ra3ax NPOMbILIIEHHbIX NpeaAnpUATUNA:

- HenpepbiBHble UHCTPYMEHTaNbHble U3MEpPEeHUs CoAepXaHus pTyTu B NOTOKe rasa;

- AVCKpeTHbI oT60p Npobbl rasa B XuAKMe Unu TBepAable NOrIoTUTENN € nocneylwmnm nabopaTopHbiM
aHanusom.

HenpepbliBHbIE MHCTPYMEHTa/IbHble MeToAbl AONYyCKaeTCA UCNO/b30BaTh Kak AN1S KPATKOCPOUHbIX U3Mme-
peHuii, Tak n 4Na AONTOBPEMEHHOTO0 MOHUTOPUHIA cofepxaHusa pTyTu B rase. MNpu aTom cnocobe fbIMOBOIA ras
HenpepbiBHO NOCTynaeT B aHanMsaTop, KOTOPbI M3mepseT cogepxaHue nubo obuwien rasoobpasHoli pTyTH,
NM60 3/1IEMEHTHOW M OKUCNEHHOW pOopM NO OTAENbHOCTU. CUCTEMbI HEMPEPLIBHOTO MHCTPYMEHTaNbHOIO KOH-
Tponsa ABnaTCA 605ee CNOXHbIMU MO CPABHEHUID C UCNONb3YyKLWMMKU cnocobbl oT6opa npob.

Mpu guckpeTHoM oT6ope nNpo6 mony4valT cpefHee 3HaYeHWe cogepxaHusa pTyTU B ra3oBOM NOTOKe 3a
Bpems oT6opa npobbl. DTOT NOAXOA Hallen WUPOKOe pacnpocTpaHeHue B MUPOBOI MPaKTUKKU 3a CYET 3KOHO-
MUYecKkoin adhheKTMBHOCTM M HadexHocTu. OH Takke Mcnoab3yeTcsa B KavyecTBe pedpepeHTHOro metoga Ans
Ba/MAaunmn CUCTEM HENPEPbIBHbIX MHCTPYMEHTA/bHbIX U3MEPEHUI COAepXaHUA PTyTU B AbIMOBbIX rasax. Me-
TO4 U3MEPEHUNI A MacCOBOW KOHUEHTpauun obuwen ra3oobpasHoin pTyTn ¢ NPUMEHEHNEM COPOLMOHHbIX TPY6OK,
YCTAHOB/IEHHbI B HACTOALWEM cTaHapTe, UCNOMb3yeT AUCKPETHbI oT6op npob.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

BbIBPOCbI NMPOMbILWW/TIEHHBIE B ATMOC®EPY

OnpegeneHne CyMMapHOro cofepXaHusi ra3oo6pasHoit pTyTu
B AbIMOBbIX rasax C UCMoJ/ib30BaHNeM COPOBLMNOHHbIX TPY6OK

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

Jata BBegeHuna — 2024—04—01

1 O6nacTtb NpPUMeEHeHNA

HacTtoawuii ctaHgapT pacnpocTpaHseTcs Ha MPOMbIWIEHHbIe BblGpOCHl B aTMocdepy W ycTaHaBnu-
BaeT MeTo[ W3MEepeHuii MaccoBOI KOHLUEeHTpauuum obuwein razoobpasHoii pTyTn (ganee — pTyTb) C UCMONb-
30BaHMeM COpPOUMOHHbIX TPyb6OK. Maccy pTyTu, HakON/IeHHOW Ha CcopbeHTe, M3MepsAT MeTo40M aToM-
HO-abCcopOUMOHHON cnekTpomeTpun. O6bLeM oTbupaemol npobbl — oT 1 go 100 gm3, pacxopn AbIMOBOTO
rasa — o7 0,2 go 2 gM3/MUH.

dvnanasoH n3MepeHWini MaccoBON KOHLeEeHTpauuu pTyTu cocTtaBnseT oT 0,015 go 5000 MKr/m3 BKAKYK-
TesNbHO.

MeTog pacnpocTpaHsaeTcs Ha AbIMOBble rasbl ¢ TemMnepaTtypoil He Bbiwe 300 °C, BNaXHOCTbI He Bbllle
10 %, 3anbl/IeHHOCTb He Bbilwe 100 mr/m3.

2 HopmaTrBHbIe CCbI/IKA

B HacToAweMm cTaHgapTe UCNONb30BaHbl HOPMATUBHbLIE CChIJIKUM Ha criefylolwme cTtaHfapThl:

FOCT 12.1.019 Cuctema cTaHgapToB 6e3onacHocTu Tpyda. dnektpobesonacHocTb. O6wune TpeboBa-
HUA U HOMeHKNnaTypa BUAOB 3alunTbl

FOCT 12.2.007.0 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. M3genusa anektporexHuyeckme. O6wune
TpeboBaHMsA 6e30MacHOCTH

FOCT 17.2.4.06 OxpaHa npupoabl. ATmocepa. MeToabl onpeaeneHns CKOPOCTM 1 pacxoga rasonbiie-
BbIX NMOTOKOB, OTXOAALWMNX OT CTALNOHAPHBIX NCTOYHUKOB 3arpsi3HeHus

FOCT 17.2.4.07 OxpaHa npupofbl. ATmocepa. MeToabl onpegeneHns B/AXHOCTU ra3onbli1eBbIX MO-
TOKOB, OTXOAAWMX OT CTALMOHAPHbIX NCTOYHNKOB 3arpsi3HeHUs

FOCT 17.2.4.08 OxpaHa npupogbl. ATmocthepa. MeToabl onpeaesieHnsa faB/ieHUa n TemnepaTypbl ra3o-
Nbl/1IEBbIX MOTOKOB, OTXOA4ALWMNX OT CTaLMOHAPHbIX UCTOYHUKOB 3arpA3HeHuns

FOCT 1770 (MCO 1042—83, NCO 4788—80) Nocypa mepHaa nabopaTtopHaa cTeknsaHHasa. LlunuHapsl,
MEH3YpKK, KoNbbl, Npobupkn. ObLWMe TeEXHNYECKNEe yCI0BUSA

FOCT 4220 PeakTtusbl. Kanuii ABYyXpOMOBOK/UCABIA. TeXHNU4Yeckne ycnosus

FOCT 11125 KucnoTta a3oTHast 0c060li YNCTOTbl. TEXHUYECKNE YC/TOBUS

FOCT 16317 Mpubopbl XoNnoAnbHble 3neKTpuyeckme 6biToBble. OOLWME TEXHUYECKNE YCNTOBUSA

FOCT 29227 (MCO 835-1—81) Nocyaa nabopaTtopHas cTeknaHHasa. NuneTkn rpagyvpoBaHHblie. YacTb 1.
Ob6wune TpeboBaHuA

FOCT 33007 O6opypoBaHue ra3oounmcTHoOe W Nblneynasnvpawuiee. Metoabl onpegesneHnUsa 3anbl/ieH-
HOCTM ra3oBbiX NOTOKOB. O6WMNe TexHnYyeckme TpeboBaHna N MeToabl KOHTPOA

FOCT OIML R 76-1 locypapcTBeHHasi cuctema obecneyeHuss eguHcTea namepeHuin. Becbl HeaBTomMaTu-
yeckoro geicteua. Yactb 1. MeTposiornyeckne n rexHuyeckme tpebosaHusa. McnoltaHus

M3gaHne opuuynanbHoe



FOCT P 71221—2024

FOCT P 52501 (MCO 3696:1987) Boga ana nabopatopHOro aHasnunsa. TeXHUYecKMe ycnoBus

FOCT P 55878 CnupT 3TU/I0BbLIN TEXHUYECKNI TMAPOIN3HbLIA PeKTUNKOBAHHLIN. TeXHUYECKNe ycroBus

FOCT P 58144 Bopa guctunnnposaHHasa. TexHuyeckne ycnosus

FOCT P 59061 OxpaHa okpyxawuiel cpeabl. 3arpsidHeHne atmocepHoro Bosayxa. TepMUHblI 1 onpe-
AeneHus

FOCT P NCO 5725-1 To4yHOCTb (NpaBUAbHOCTb U NPELU3NOHHOCTb) METOAOB M pe3y/ibTaTOB N3MEpPEHUI.
YacTb 1. OCHOBHble MOJIOXEHUA U onpefeneHus

FTOCT P NCO 5725-6—2002 To4YHOCTb (NPaBWU/IbHOCTb U MPELMU3NOHHOCTb) METOA40B U pe3ynbTaToB U3-
MepeHuin. YacTb 6. icnonb3oBaHne 3HAYEHUIA TOYHOCTM Ha NpakTuke

MpumeyaHune — TMpyu NONb30BAHUM HACTOSILLMM CTAHAAPTOM Le/iecoo6pas3Ho NMPOBEPUTL AeiicTBME CCbIIoU-
HbIX CTAHAAPTOB B MH(DOPMALMOHHOW cucTemMe O6LLENO NOMb30BaHUA — Ha OULMANIbHOM caiiTe defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHNI0 U METPOIOTMU B CETU VIHTepHeT MK Mo eXerofHoMy UH(OPMALMOHHOMY yKa3a-
Teno «HauuoHanbHble CTaHAapThl», KOTOPbI ONy6/MKoBaH NO COCTOSIHWAIO Ha 1 AHBapsl TeKyLlero roga, v no BbiMycKam
€XeMeCsYHOIro MHPOPMALMOHHOIO yKasaTens «HauuoHabHble CTaHAAPThI» 3a TeKyLWuid rog. Eciv 3aMeHEH CCbISTOYHbINA
CTaHJapT, Ha KOTOpbIi AaHa HeAaTMpPOBAHHAs CCbINIKA, TO PEKOMEHAYETCS MCMO/b30BaTh AEWCTBYIOLLYI0 BEPCUIO 3TOTO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHEHW. EC/M 3aMeHEH CCbINOYHbIN CTaHAapT, Ha KOTOpbIi
[laHa JaTMpoBaHHAs CCblKa, TO PEKOMEHAYETCA UCMOMb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKas3aHHbIM Bbille FoAoM YT-
BepxaeHus (NpuHsaTWs). Ecnv nocne yTBEPXAEHUS HACTOALWEro CTaHAapTa B CCbIJIOYHbIA CTaHAApT, HA KOTOpbI AaHa
[laTMpoBaHHas CCblfka, BHECEHO M3MEHeHWe, 3aTparnsarollee nosoxeHne, Ha KOTOPOe AaHa CCbifika, TO 3TO NOJOXEHNE
pekoMeHayeTcs NpUMeHsTb 6e3 yueTa AaHHOro U3MeHeHusi. ECNi cCbIIouHbIi CTaHaapT OTMeHeH 6e3 3aMeHbl, TO MoJio-
XEHWe, B KOTOPOM faHa CChlsika Ha HEero, peKOMeHAYeTCsl MPUMEHSITb B YacTu, He 3aTparvBatoLLeli 3Ty CCblIKy.

3 TepMUHbI 1 onpeaeneHvs

B HacTodAwem cTtaHfapTe npumeHeHbl TepMuHbl no FOCT P 59061, TOCT P MCO 5725-1, a Takxe cne-
Ayluine TepMUHbI C COOTBETCTBYOLWUMUN ONpefeneHusamun:

3.1 copbuynoHHas Tpybka: MaTpoH, coaepxauiuii cop6eHT (06bIYHO CTEKNAHHAsA Tpy6Ka C aKTUBUPO-
BaHHbIM yrnem, o6paboTaHHbIM WOAOM) C ABYMS WAN HECKONIbKUMU CEKUUAMU, pa3feNeHHbIMU WHEPTHbIM
MaTepuanom, TakKuM Kak CTEK/T0BOJIOKHO.

3.2 obuwas razoobpasHasi pTyTb: dnemeHTHasa PTyTb U ee coefuWHEHUs, HaxoAaslMecs B rasoBoi
npobe.

4 MeTof, U3mMepeHuin

MeTop ocHoBaH Ha oT6ope nNpo6 AbIMOBbLIX ra30B Ha COPOLMOHHbIE TPYOKM C mocnegywlwmnum m3snedye-
Huem copbeHTa U3 3KCNOHMPOBAHHON TPYy6KW, NepeBoAe coAepxalieiica B HEM pPTyTM B COCTOSSHUE aTOMHOrO
napa npu KOHTpPONMpyemoli TemnepaTtype, nepeHoce ee MNOTOKOM BO34yXa B HarpeBaemyl aHaauTU4ecKyto
KIOBETY aHasmsatopa M U3MEPEHWU aTOMHOTO MOTMOWEHNS NPU PE30HAHCHOW A/IMHE BOJHbI 253,7 HM C KOp-
pekuuei HecenekTUBHOTO MOrMOWEHNA Ha OCHOBe addekta 3eemaHa. Maccy pTyTW, HaKOMIeHHOW Ha cop-
6eHTe, onpefenalT NO NAowain nuka BbIXOLHOrO CUrHasa aHanus3aTopa C y4eTOM paHee YCTaHOBJ/IEHHOW
rpagyvpoBOYHON XapaKTepmucTukn. MaccoByl KOHLEHTpauuio pTyTW B rase paccyumTbiBalOT, MCXOASA U3 CYMMbl
Macc pPTYTW BO BCEX CEKLMUSAX COPOLMOHHOW TPYOGKM M 06beMa O0TOGpPaHHOrO rasa.

OnpegeneHuio pTyTM He mMewawT Tpuokcug cepbl (S03) Npu 3HA4YEHMAX MacCOBOM KOHUEeHTpauuu Ao
20 mr/m3, gnokecug cepbl (S02) Npu 3HaYEHMUAX MAcCOBOW KOHUeHTpauun go 200 mr/m3, okcmabl azota (NOX)
fo 200 mr/m3, xnoposogopog (HCI) go 10 mr/m3. Mewarwuwee BANAHNE cOoCTaBa AbIMOBbIX ra3oB OLEHWBAOT
no 9.5.4.

5 YcnoBusi NnpoBeAeHNs1 N3MePEHUIN

Mpu MOArOTOBKE W NPOBEAEHUN W3MEepeHuit B nabopaTtopuu AO/KHbI 6blTb COGMIOAEHbI chnepylouine

yCnoBus:
- TemnepaTtypa OKPYXAKLWEN CPELDI .cuveieeerieriieeieeesieenieeas (20 £ 5) °C;
- OTHOCUTE/IbHASA BJIAXHOCTb BO3AYXA....iiiiuiieieieaeaaaaiiinenenenns He 6o0nee 80 %;
- @TMOCHEPHOE [ABEHUE coiiieeeeieeeeeiiee e ieeeeenereeeseeeeeenneeees oT 84,0 o 106,7 kMa.
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Mpn oT60pe npob AO0MKHbLI ObITb COGNIOAEHBI CNeaylLWne yCnoBus:
- TemnepaTypa OKPYXAKLWEN CPELADBI cocveiveeieeereeerieeareeereeanes oT MmuHyc 5 °C go nawc 40 °C;
- ATMOCHEPHOE [ABIEHUE coviieee et eeiiieeeeiieeeeieee e e oT 84,0 go 106,7 klMa.

6 TpeboBaHMsA 6Ge30MacHOCTU

Mpu oT60pe Npob6 1 NnpoBegeHNN nabopaTopHbIX UCCAenoBaHni cnefyeT cobngate Tpeb6oBaHUs 3nek-
Tpo6esonacHoctn no NOCT 12.2.007.0 n FOCT 12.1.019, a Takxe TpeboBaHUsA, N3NOXEHHbIE B TEXHUYECKOI
[OKyMeHTauum Ha ucnonb3dyemoe obopygosaHue.

Mpn ot6ope nNpob B 30HaX, rA4e cylw,ecTByeT BO3MOXHOCTb BO3HUKHOBEHWSA B3PbIBOONACHON M XUMMUYECKM
onacHoin atmocdepsbl, cnegyeT cobngath yCTaHOBAEHHbIe nNpaBuana 6e30nacHOCTH.

CnepyeT yuntblBaTb, YTO HEKOTOPbIe YacTW NPo60OTOOPHON cMCTEMbI MOTYT 6bITb TOPAYMMU, YTO Tpeby-
eT NpYMeHeHusa CpefCcTB UHAMBUAYANbHON 3alnTbl 1 0CO60r0 BHMMAHMA Npu aKkcnayataunum o60pyaoBaHuS.

Cnepyet cobniogatb npasuna obpal,eHns co pTyTbio U ee COeANHEHUAMU, YTBEPXKAEHHbIMWN B YyCTAHOB-
neHHom nopsagke. Cop6bunoHHble TpybkM nocne ot6opa nNpob, a Takke 3alWUTHble PUNbTPLI, yCTaHaBMBae-
Mble B aHanu3atope ANS NOMNOWEeHUs napoB PTYTU MOC/Ae MPOXOXAEHUS aHanUTU4YeCcKoW KoBeTbl, AO/KHbI
paccmaTpuBaTbCa Kak pTyTbCcoAepxalime oTXon4bl.

7 Tpe6oBaHNs K KBaMmKaLumn oneparopa

K oT6opy npo6 gonyckaloT cneuuanucra, MMelLlero Bbiclwee, cpefHee cneumanbHoe WU LOMOMHU-
TeNbHOe npogyeccroHanbHOe TexHnyeckoe ob6pa3oBaHMe U OCBOMBLUETO MeToAbl 0T60pa NpPo6 MPOMbILLIEH-
HbIX BbIOPOCOB.

K BbINOMHEHUIO n3MepeHuit n obpaboTke ux pe3ynbTaToB B flabopaTopun JonyckarwT chneuyunanncTa,
MMelLWero BbiCllee, cpegHee cneumanbHoe UM AOMNONHUTENbHOE NpodeccrnoHanbHOoe TexHuyeckoe ob6pa-
30BaHue, npowejwero NHCTPYKTax, OCBOMBLLEr0 MeTOA B Npouecce TPEHWPOBKM M NOKa3aBlWero y40BieTBO-
puTenbHble pe3ynbTaTbl NPW BbINOMHEHUN NpoLeAyp KOHTPOASA KayecTBa pe3y/bTaTOB M3MEpPEHU.

8 CpeacTtBa U3MepeHuii, BCnomMoraTte/ibHble YCTPOMNCTBA,
Marepuasibl U peakTuBbI

8.1 CpepcTtBa U3MeEpPEHMU U cTaHOapTHble obpa3subl

AHanusatop pTyTM aTOMHO-abCOpPOUMOHHbLIA C KOppeKkuueil HeceneKTUBHOIO NOM/IOWEHNA Ha OCHOBeE
aphekta 3eemaHa, paboTalWmnini Ha AIMHE BOJIHbI PE30HAHCHOTO MornoweHnsa ptytn 253,7 HM 1 BKAYalo-
wuii B cebs ycTpoOMCTBO AN TEPMUYECKON AeCTpyKuunM npobbl npu temnepaTtypax ot 300 °C go 850 °C, Ha-
rpeBaeMylo aHa/MTUUYECKYI0 KIOBETY M CUCTEMY A9 NepeHoca ra3oobpasHbiX NPOAYKTOB TEPMOAECTPYKLUUN B
aHanUTUYecKyl KioBeTy, MO3BONAKLWMNI NPOBOAUTL N3MepeHne macchl pTyTu ot 0,5 Hrl).

PekomeHgyeTcs, 4TOoGbl ynpaBneHne paboToil aHanusatopa, perucrtpaums un ob6paboTka AaHHbIX OCY-
LW ecTBAAAUCH NPU NOMOLLN NEPCOHA/IbHOTO KOMMbIOTEPA, HA KOTOPOM YCTAHOB/EHO chnelunanbHoe nporpamMmm-
Hoe obecneyeHue.

Becbl HeaBTOMaTM4YeCKOro AeicTBUA C npegenamMmun gonyckaemoi abCoMOTHOW NOrpewHoOCTN OAHOKpaT-
HOro B3BewwmnBaHns 0,001 rno N'OCT OIML R 76-1.

Jos3aTopbl MuMneTo4YHble OAHOKaHanbHble nepeMeHHoro o6bema 10— 100 MM3, ¢ OTHOCUTENbHON nNoO-
rPEWHOCTbI0 A03MpOoBaHus He 6onee +3 %.

[o3aTtopbl NnuNeTo4YHble OofgHOKaHa/ibHble nepemMeHHoro o6bema 100— 1000 MM3, C OTHOCUTENbHONI MO-
rPEWHOCTbI0 A03MpOBaHus He 6onee +2 %.

Kon6bl MepHble 2-ro knacca TOYHOCTU UCMOSHEHUSA 2 BMecTuMocTbio 50, 100, 1000 cm3 no FOCT 1770.

MuneTkn rpajyupoBaHHble 2-r0 knacca TOYHOCTM, N06Oro Tuna M UCNOJSIHEHWUSA, BMeCTUMOCTbo 1, 5,
10 cm3 no FOCT 29227.

1) Mpymepom MNoaxodsALLErO CPeAcTBa U3MEpEeHuii ABNATCA «AHanmM3aTopbl pTyTu nadopatopHbie PA-915/1a6»,
Homep B [ocpeecTpe cpeAcTB u3mepenuii 81851-21. [laHHaa nHdopmaunsa npusegeHa aAns yao6crsa nosib3oBaHus CTaH-
[AapTOM ¥ He 03HavaeT NoALepXKY AaHHOro U3fesima co CTOPOHbl ®efepasibHOro areHTCTBa Mo TEXHUYECKOMY perynnpo-
BaHWIO U METPO/IOTUN.
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CTaHpapTHbIl o6pasel, YyTBEpPXAEHHOro Tuna coctaBa BOAHOIO pacTBopa WMOHOB PTYTU (HOMUHaNbHOE
3HaYeHne MaccoBOWN KoHueHTpauum 1,00 r/gm3, oTHOCUTENbHAS NOTPELWHOCTb aTTeCTOBAHHOIO 3HAYEHUS He
6onee +1,0 %, Hanpumep N'CO 7879—2001).

LlnnmHapbl MepHble 2-ro k/iacca TOYHOCTU, N06Oro MCNosiHeHNA BmecTumMocTbio 50 cm3 no TOCT 1770.

CuyeTyuk rasoBblil, NO3BONAWMNIA perncTpnupoBaTtb 06bEM rasa ¢ npeaesioMm AOMNYCKaeMOi OTHOCUTE/b-
HOli MOrpewHoCcTN He 6onee +3 % u gUCKPETHOCTbLIO oTcyeTa 0,0001 m3.

MaHomMeTp gnddepeHynanbHblil, NO3BONAKLWNIA perncTpnpoBaTb pa3HOCTb AaB/eHUA ¢ npegenom [o-
nyckaeMoi npuBefeHHOl (K guanasoHy M3MepeHuil) NOrpewHocTn He 6onee +2 %.

TepMomMeTp, NO3BOMAAKLWMNIA perncTpupoBaTb TemMnepaTtypy c npeaenom fonyckaeMoin abCconTHOW no-
rpewHocTn He 6onee +2 °C.

BapomeTp, no3BoNAwLWMA perncTtpupoBatb aTMocepHoe gaBfeHue € npegesioM AONyckaemoi OTHO-
CUTENbHOW NOrpewHocTn He 6onee 0,2 kMa.

CpeacTBa MamepeHuin gaBneHns u TemnepaTtypbl notoka rasa no NOCT 17.2.4.07, BnaxHocTu — no
FOCT 17.2.4.08. CpeacTBa naMmepeHuint 3anbineHHoctn no FOCT 33007.

Bce ncnonb3yemble cpefctBa n3MepeHuii 4OMXHbI 6biTb BKIOUYEHbl B FOCyfapCTBEHHbIN peecTp cpeacTs
M3MepeHnii n UMeTb AeicTBylOWMe CBUAETENbCTBA O NOBEpPKe.

[onyckaeTca ncnonb3oBaHne Apyrux cpeAcTB M3MepeHuli n cTaHgapTHbIX 06pa3yoB, MMELWMX aHano-
TMYHbIE WAKN NyYlle MeTposioTMYyeckne xapakTepucTukn.

8.2 BcnomoraTesibHble YCTPOWCTBA

Mpo6ooT6opHasa cucremMa CO CTasjibHbIM 30HAOM C TEPMOCTATUPYOLW MM KOHTYPOM B AManas3oHe Temne-
patyp ot 110 °C go 150 °C co BCTPOEHHbIM KOHTPOJIEM pacxofa rasa, TemnepaTtypbl U faB/ieHUSA ra3oBoOro
notoka, obecneymBarlias OAHOBPEMEHHbIA OT60pP Ha ABe WAM 4YeTbipe COpPOUMOHHbIE TPybKM (OonucaHue u
Tpeb6oBaHMA K Npo600TOOPHOI cucteme NpUBeAEHbl B NPUOXEHUN A).

Copb6uMOHHbIE TPYOKN ANA onpepeneHna pTyTU B AbIMOBbLIX rasax (onucaHue n Tpe6oBaHus K Tpyb6kam
npueBefeHbl B NPUIOXeEHUN A).

KanneoT60MHWK N YCTPOINCTBO A48 OCyWeHns rasa (MOXeT BXOAUTb B cOCTaB NPo600TOOPHON CUCTEMBI).

CTeknopes Ntob60in Mmapkm ona pes3kn cekuyuini copbLMOoHHbIX TPYOOK.

XonoanneHuk nto60on mapkn no FOCT 16317.

[os3atop npo6, Hanpumep NOL0YKM, BbIMOJIHEHHbIE W3 KBapLa, HepXaBelwein cTann unm kepamuye-
CKne, pasmepbl KOTOPbIX COOTBETCTBYIOT NPUMEHAEMOMY aHanmsaTopy.

[onyckaeTcsa uMcnosib3oBaHWe BCNOMOraTenlbHOro o6opyfoBaHWA C aHaNOrMYHbIMU TEXHUYECKMMU Xa-
pakTepuctukamu no KayecTBY HE HMXE yKa3aHHbIX.

8.3 PeakTtuBbl

Bopa guctnnnuposaHHaa no NOCT P 58144 wnn Boga Ana nabopatopHoro aHanunsa no NrOCT P 52501
(nanee — Boga AN aHanusa).

A30THafa kucnota, oc. 4. no NOCT 11125.

Kanuii 4ByXpoMOBOKUCAbIN, X. 4. no TOCT 4220.

CnupT 3TUNOBbLIA TEXHUYECKUA TMAPONU3HbLIA pekTUdurkoBaHHbin Nno FOCT P 55878 (npumeHsAT Ans
MbITbSl OKOH KIOBETbI).

Yronb KOKOCOBbIi aKkTUBMPOBAHHLIN ApO6AeHbId, pasmep vacTtuy 0,42— 1,70 mm (12—40 mew). Mpo-
Bepka NMPUrogHOCTU aKTUBUPOBAHHOIO YrAs — COrfacHO NpuaoxeHuw b.

[JonyckaeTcs ncnonb3oBaHWe peakTMBOB aHasiOTMYHOW unn 60see BbICOKONW KBanugukawmnu.

9 lNoaroTtoBKa K NPOBeAEHUNIO N3MEPEHMIA 1 OTOOP NMPo6

9.1 O6uwme NonoxeHms

Mpu NMOATOTOBKE K BbINMO/IHEHWIO U3MEPEHWI JO0/KHbLI 6bITb MPOBEAEHbI Cneayluine paboThl:
- NMoAroTOBKAa aHanusaTtopa pTyTu Kk pa6oTe;

- NPUTrOTOB/IEHWE BCNOMOraTe/ibHbIX U FPaAyMpoOBOYHbIX PACTBOPOB;

- YCTaHOB/IEHWE TPaLYyMPOBOUYHON XapaKTepPUCTUKN U NPOBEPKA €€ NPUEMIEMOCTH;

- NpoBepKa NPUrofHOCTA COPGLUNOHHBLIX TPYGOK;

- onTUMuU3auusa ycnosuii ot6opa nNpo6 ANA KOHKPETHOrO MCTOYHUKA AbIMOBbIX ra3oB.
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9.2 MoaroToBka aHanu3aTopa K paboTe

MoprotaBamBalT aHanusaTop pTyTM Kk paboTe B COOTBETCTBMM C PYKOBOACTBOM MO €ro akcnayatauuu
(P3) n pykoBogcTBomMm nonb3osatens (PI) nporpammHoro o6ecnevyeHus.

9.3 NpagynpoBKa aHanmnsartopa

9.3.1 O6wwne NONOXEHUS
MpagynmpoBKa 3ak/lo4yaeTcss B YCTAaHOBJ/IEHUM 3aBMCUMOCTM MeXAy Maccoi pTyTu B npobe M MHTerpanb-
HbIM aHaNINTU4Y€CKUM CUrHasiom B COOTBETCTBUWN C YypaBHEHUEM

S - S0=a-T, 1)

rae S — WHTerpanbHblii aHaNUTUYECKU CUrHan oT rpajynpoBOYHOrO pacTBopa, YCN0BHbIe efNHULbI;
SO0 — uHTerpasbHbll aHaNUTUYeCKNii curHan oT YOHOBOro pacTBopa, YC/AOBHbIE eAUNHULbI;
T — macca pTyTu B aHanusupyemoli npobe, Hr;
a— rpagynmpoBOYHbIi KOA(PPUUMEHT (YCNOBHbIe e ANHULbI)HT-1.

FpagyupoBOYHble XapakTepuCcTUKN yCcTaHaBAMBAIOT N0 OTAENbHOCTU ANS KaX0oro guanasoHa macc pTy-
™ no Tabnuue 1c ncnosb3oBaHnem (HOHOBOIO U rpagynpoBOYHbIX pacTBOpoOB. B kayecTBe (pOHOBOro pacTBo-
pa npuMeHAT pacTBop pasbasneHusn. [purotosaeHne pacTBOPOB NMPUBEAEHO B NPUIOXEHUN B.

KonnyecTBo rpagympoBOYHbIX TOYEK JO/KHO ObITb HE MeHee YeTbipex, KOTopble, N0 BO3MOXHOCTU, paB-
HOMEPHO MepekpbIBalOT BECb HEOOXOANMBIW AnanasoH Macc pTyTu.

9.3.2 YcTaHOBJ/IEHME TPagyMpPOBOYHOI XapaKTepUCTUKN

9.3.21 FpagyvpoBOYHble XapakTepucTUKN yCTaHaBAMBalOT, Bapbupys Mb60 MacCOBYI KOHLEHTpauuio
rpagympoBOYHbIX PacTBOPOB PTyTU, Nnbo go3mpyemMblili 06bemM 3Tux pacTBopos, NM60 oba aTux napameTpa
TakuM 06pa3om, 4ToObl NepekpbITh, N0 BO3MOXHOCTN PaBHOMEPHO, BECb Anana3oH macc ptyTu. MNpu nsmepe-
HUAX NPUMEHSIOT aKTUBMPOBAHHbLIA Yyronb B KayecTBe MNOAMI0XKWA, NO3TOMY NpeABapuTeslbHO NMPOBOAAT MPoO-
BEPKY €ro MpUrofHoOCTV COrNnacHo npuaoxeHuto b.

Maccy pTyTv B fo3npyeMom o6bemMe rpagympoBoyHoro pacteopa TCO, Hr, BblUMCAAIOT No hopmyne

TcoO~ '“co’ )

roe Cc0 — maccoBas KOHUeHTpauumsa pTyTu B rpagyupoBOYHOM pacTBope, Mr/gm3;
\/co — po3upyemblii 06bEM rpasynpoBOYHOro pacteopa, Mm3.

BAXHO! TemnepaTtypa mo3aTtopa npo6 npu A03MpoBaHWM pacTBOpa PTyTW [AOJXHA COOTBETCTBOBATb
TeMnepaType okpyxatuieii cpeabl B na6opatopuu.

Ta6nunuya 1— PekomeHgyemble rpafympoBOYHbIE PacTBOPbI PTYTH

IpayVpoBOYHbIE PacTBOpPI [OnanasoH macc pTyTu, Hr
npmnoig':agj"ﬂgiy T CcO, mr/gm3 \Vco, Mm3 T CO, H 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 - +
FCO pryTu*** 1000 50 50 000 - +
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OKoHuaHve Tabnuupl 1

* Ycnosusi TepmofecTpykumu: pacxof Bosgyxa 0,8—1,2 am3MuH, HavyanbHass TemnepaTypa aTomMu3aropa
180 °C — 220 °C, koHe4yHas Temneparypa atomusaropa 550 °C — 850 °C.

** YCnoBus TepMmoAecTpykuuu: pacxop Bo3gyxa 2,5—3,5 am3MuH, HauyanbHas Temnepartypa artomusaropa
150 °C — 180 °C, KoHe4yHas TemnepaTypa atomusatopa 450 °C — 850 °C.

** AHa/M3 pacTBopa PTYTU MacCoBOW KOHUeHTpauuu 1000 mr/gm3 BbINOAHAKT 6€3 MCNOMb30BaHWA akTUBUPO-
BaHHOrO yrns.

MpuMmeuyaHue — 3HaK «+» 03HAYAET, YTO PACTBOP MCMOML3YETCS NPU rPaAyNPOBKE aHAIM3aTOPOB B JAHHOM
[manasoHe mMacc pTyTW, 3HAK «-» 03HA4aeT, YTO PacTBOP He UCMO/b3yeTcs MpU rpagyvpoBKE aHaIM3aTopoB B AAaHHOM
funanasoHe macc pTyTu.

9.3.2.2 inA npoBejeHNsa rpagympoBkM nomelialT B go3atop npo6 ot 200 go 250 Mr akTMBMPOBAHHOTO
yrna. C noMoLWbio NMNeTOYHOro go3atopa oT6upaT Heob6xoanMbIN 06beM rpagyMpoBOYHOrO pacTeopa u pac-
npefensioT ero No NOBEPXHOCTU aKTUBUPOBAHHOIO Yrnis. BBOAAT yrosib C HAaHECEHHbIM Ha Hero rpajgyupoBouy-
HbIM PacTBOPOM B YCTPONCTBO 419 TEPMUYECKON AE€CTPYKLUN U PErNCTPUPYIOT CUTHA/ B COOTBETCTBUUN C PYKO-
BOACTBOM (MHCTPYyKLMER) no akcnayartaumm aHanmsaTopa u/mnam pykoBoACTBOM MOMb30BaTeNss MPOrpaMMHOro
obecneyeHunsn. Mo 3aBeplIeHUN perncTpauuy curHana ygansaoT ocTaTku yrna u3 gosartopa npob v nposoaat
WHTErpupoBaHue curHana B npegesax 3aperncTpMpoBaHHOro nuka.

9.3.2.3 MoBTOpAT onepaumny no 9.3.2.2 c ocTanbHbIMU TPAAYNPOBOYHLIMUN pacTBopamu (cMm. Tabauyy 1).
Mo pesynbTatam BCex U3MepeHuid, NCNoNb3ys nporpaMmMmHoe obecneyeHne, ycTaHaBANBaT rpajynpoBOYHYIO
XapaKTepucTuky.

9.3.3 TMpoBepsAT NpuemMaemMocTb YCTAHOBMIEHHOW N0 9.3.2 rpafyMpoOBOYHON XapakTepucTuku, BblYnNcNaa
ONS KaxAoro fosnpyemMoro obbema rpajyMpoBOYHOro pacteopa 3HauyeHue Maccbl PTYTU C UCNOJIb30BAHUEM
YCTAHOB/IEHHOV TPpagyMPOBOYHON XapakTepUCTUKN TCO P, HT M OTHOCUTENbHOE oTKNoHeHue d, %, no popmyne

©))
Tco

roe n?co — macca pTyTU B A03MpyeMoM o6beme rpajyMpoBOYHOrO pacTBopa, Hr;

MpagyvpoBOYHaa XxapakTepucTuka npusHaeTcsa NpMeMemMoin, ecnu:
- 3HauyeHuna c/gna Bcex macc pTyTu B rpajyMpoOBOYHbIX pacTBopax He npesBbiwawT 10 %;
- KoadhdhuumeHT Koppenaunm He meHee 0,99.

9.4 NpoBepka NPUroAHOCTN COPBLMOHHBbIX TPYGOK

MpoBepKy NpUrogHoOCcTM COpOLMOHHBIX TPYO6OK MPOBOAAT cornacHo npunoxeHuio [ go Havana otbopa
npo6.

9.5 OT60p Npo6

9.5.1 Bbl60op n3mepuTenbHOro cevyeHns B razoxoge — no NOCT 17.2.4.06. Tpe6oBaHMA K 060pya0BaHUIO
pabouyein nnowagkn Ha yyacTke rasoxofa ¢ usmeputenbHbiM cedeHmem no FOCT 33007.

MpuHuMnNnanbHasa cxema oTbopa npob npuBedeHa B npunoxeHun A. Tpu HaNNYnMM TEXHUYECKOW BO3-
MOXHOCTK OT6Op NMpo6bLI NPOBOAAT NapannesbHO Ha ABe COPOLMOHHbIe TPYOKKU, yCTaHOB/IEHHbIe B NPO60OT-
60pHbI 30HA B COOTBETCTBUM C PEKOMeHAaunaMu nNpon3BoanTens npo6ooT60PHON CUCTEMDI.

Macca pTyTn, HakonjeHHaa Ha Tpybke B npouecce oT6opa Npob AbIMOBLIX ra3os, AO/HKHA HAXOAUTLCA B
nnanasoHe ot 1 go 50 000 Hr. lng KaXAoro MCTOYHMKA AbIMOBbLIX ra30B NMPOBOAAT NpefABapUTENbHYIO OLUEHKY
YPOBHSA MacCOBOW KOHLEeHTpauun pTyTu B AbIMOBOM rase no 9.5.2, paccuutbiBaloT Lenesoli 06beM AbIMOBOIO
rasa no 9.5.3, nogbupatT ycnosus otbopa n oueHNBAOT BANAHME cOCTaBa AbIMOBbIX ra30B M BblGPaHHbIX yC-
noBuii oTbopa Ha pe3ynbTatbl M3MepeHuin no 9.5.4, onpeaensioT MaccoBY KOHLEHTpauuo pTyTW B AbIMOBOM
rase no 9.5.5.

9.5.2 MNpeaBapuTesibHast OLEHKa MacCOBOI KOHLEHTpauMn pTyTn B AbIMOBbIX rasax UCTOYHMKa

Ons npefBapuTenbHOW OLEHKM MacCOBOW KOHLUEHTpauunm pTyTu B AbIMOBbIX ra3ax UCTOYHWKA PEKOMEH-
AyeTcsa BbINONHUTL 0T60p 10 omM3 rasa Ha ABe cCOpOUMOHHbIE TPYOGKM C pacxo4oM AbiMOBOro rasa ot 0,2 go
0,5 am3/MuMH. OnTumanbHoe Bpems oTbopa coctasnfaeT oT 20 MUH o0 1 4.

6
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MN3mepAalT maccy pTyTW, HaKONJeHHOW Ha copbLUMOHHbLIX Tpyb6Kkax cornacHo 10, paccumMTbiBalOT Macco-
BYI0 KOHLeHTpauuio pTyTM B AbIMOBbLIX ra3ax A5 Kaxgoi m3 Tpy6ok nmo 11.1 u BbluMCAAT UX cpeaHeapud-
MeTnYyeckoe 3HauyeHue.

Mpu Hanuuunm npeaBapuTeNbHbIX AAaHHbIX 06 OXWAAeMOM 3HayeHWUM MacCoBOI KOHLUEeHTpauuu pTyTu
B AbIMOBbIX raszax UCTOYHMUKA [OMYyCKaeTCA MCNO/Mb30BaTh 3TV AaHHble B pacyeTtax no 9.5.3, B aTom cnyvae
onepauuun no 9.5.2 He NpoBOAAT.

9.5.3 PacueT yeneBoro o6bema nNpobbl

Ncxoaa u3 npeaBapuTenbHOW OUEHKM copepxaHusa pTyTu (cm. 9.5.2), paccuuTbiBalOT LenesBoli 06beM
npo6ebl. Moa ueneBbiM 06bEMOM MPO6bLI MOHMMAKT OLEHKY 06bemMa AbIMOBOro rasa, KoTopblii TpebyeTcs 0TO-
6paTb, UTOOGLI Macca pTyTW, HakKonneHHasa Ha Tpybke, nonagana B AnanasoH YCTAaHOB/MEHHON rpajynpoBOYHON
XapakTepucTUKN M HaxoAmunacb MexAy HWXKHeW UM BepxHel rpaHuuamu, ANs KOTOPbIX BbiNOSIHEHA MpoOBepka
NPUIroAHOCTN COPOLMNOHHBLIX TPYBOK COrlacHo npunoxexuto I.

Mpumep - MMpu uenesBoit macce pTyTU 20 HF N OLEHKE MACCOBOW KOHLUEeHTpauun pTyTun no 9.5.2 Ha
ypoBHe 1 MKr/m3paccuMTaHHOe 3HavyeHne LeneBoro oobema cocTasnseT 20 om3.

Ecnu npu npeaBapuTenbHON OLEHKe MacCOBOW KOHUEHTpauuu pTyTu B AbIMOBbIX rasax no 9.5.2 ptyTb
He o6HapyxeHa, TO LeneBOoil 06beM NpuHMMaloT paBHbiM 100 gm3.

9.5.4 OT60p NPo6 Ha COpPOUMNOHHbIE TPYBKN C A06aBKON (OLEHKA BAUSHMA cCOCTaBa AblIMOBbIX
rasos)

Ons oueHkn BAMSAHUA cocTaBa AbIMOBbIX ra3oB paccyMTbiBalOT HeobXxoaumyl maccy gob6aBku pTyTu B
KOHTPOJIbHOW ceKuun COpOLMOHHBIX TPYBOK, KOTOpble 6YAYT UCnonb3oBaHbl Ana oT6opa npob. PacueT nposo-
OAT UcxoAs U3 OLEHKM MacCcoBOW KOHUeHTpauuu pTyTh B AbIMOBOM rase no 9.5.2 n uenesoro o6bema npoobsbl
no 9.5.3.

PaccunTblBalOT 0XugaeMyo Maccy pTyTu B aHaIMTUYECKON CeKUUM 3KCMNOHUPOBAHHOW TPY6KM M noabu-
palT Tpy6KM C KOHTPOSIbHOWN cekunein Takum ob6pasom, 4Tob6bl Macca pPTYTU B KOHTPOJIbHOW CeKuMn cocTaBs-
na ot 50 % po 150 % maccbl pTYyTM B aHaA/IMTUYECKON CeKLnn.

Mpumep - Tlpu NpegnonaraemMoM 3Ha4eHMM MacCOBOM KOHLEHTpauim pTyTH B AbIMOBOM ra3e 5 MKr/m3,
06beMHOM pacxoge raza 0,4 gM3IMUH 1 BpeMeHU oT6opa 60 MUH oXmngaemasi Macca pTyTU B aHa/IMTUYECKO
cekumm cocTaBnseT 120 Hr. Takum 06pa3oM, Macca pTYTUW B KOHTPOJIbHOW CEKLMU AO/HKHA COCTaBNSATb OT
60 go 180 Hr.

BbinonHAKT oT60p rasa Ha ABe napannefibHble COPOUNOHHbIE TPyOKNM C AO06aBKOW, MCNONb3YyA 06beEM-
HbIl pacxof n Bpemsa oTbopa npobbl, kKOTopble o6ecneynBatoT oT60p Lenesoro o6bLema no 9.5.3.

OnpenensioT KoagpUUMeHT n3BneyeHna gobaskn R no 11.2, coopmyna (8), KOTOpblii f0MXEH COCTaB-
nate ot 85 % po 115 %.

Ecnu koadhpuumeHT n3Bneyenna gobasku coctasnsaeTr meHee 85 %, To paccmaTpuBaloT BO3MOXHOCTb
YyMeHblWEeHNs oT6upaemoro o6bema npobbl, NCNONb30BAHUA CleunanbHbiX TPYH6OK C AONONHUTENBHOW CeKLU-
el gna yganeHnsa napoB KMCAOT UKW COPOLUUOHHBIX TPYyO6OK 60NbLIER eMKOCTH.

9.5.5 OT60p NPo6 Ha COpbLUNOHHbLIE TPYOKM 6e3 AobaBKK (4159 onpefesieHns MacCOBOMA KOHLEH-
Tpauuu pTyTM B AbIMOBOM rase)

MpoBoaaT oT6Op Ha ABe napasnnesibHble COPOLNOHHbIE TPYOKM, UCNONb3YSA 06bEMHBIA pacxos n Bpems
oT6opa npobbl, KOTOpble ob6ecneunBatT oT60pP LeneBoro o6bema no 9.5.3.

Mpu MCNONb30BaHUUN ABYXCEKLUOHHbIX COPOLUMOHHbLIX TPYy6OK c gob6aBkoii oT60p npo6 no 9.5.4 n 9.5.5
NPoBOAAT OAHOBPEMEHHO.

Mpu MCcNoNb30BaHWN TPEXCEKUMOHHbIX COPOLMOHHLIX TPY6OK Cc Ao6GaBkoil O0T60OpP MpPo6 COBMeELWEeH C
OLEHKO BAMAHUA cocTaBa AbIMOBbIX ra30B, MO3TOMY OTAENbHbIA 0T60p Npo6 Ha copbuMOHHbIe Tpyb6kn 6e3
fob6aBkn no 9.5.5 He NpoBOAAT.

Cop6unoHHble Tpyb6ku nocse otbéopa Npob6 AocTaBNAT B labopaTtoputo, NOArOTaBNNBaKT K UBSMEPEHN-
am corsiacHo 10.1, aHanu3npyrwT cornacHo 10.2 n paccynmTbiBalOT MAacCOBYK KOHLEHTpauut pTyTu B npobe
cornacHo 11.1.

CpoOK XpaHeHnNs 3KCNOHMPOBaHHbIX TPYy60k — 30 AHel B repMeTUYHO 3aKpbITOM KOHTelHepe (makeTe).

10 BbINosiHeHVE n3MepeHuin B nabopaTtopumn

10.1 O6uIre NOIOXeHUS

MofroTaBnuBalT aHanusaTop k pa6oTe no 9.2.
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BCKpbIBAOT COPOGLUOHHbIE TPYGKM 1 NEPeHOCAT NOo OTAENbHOCTU COPBEHT M3 KaxXAoi cekuuu B A03aTo-
pbl Npo6, PYKOBOACTBYSACH pPeKOMeHAauusmMmum npunoxeHus [J.

10.2 AHanu3 copbuUMOHHbIX TPYOOK

BBoaAaT fosatop npo6 B YyCTPOWCTBO AN1A TEPMUYECKOW JECTPYKUMM U PerucTpupylT CuUrHan B COOT-
BETCTBMM C PYKOBOACTBOM (MHCTPYKUMEN) NO aKkcnyaTayum aHanmsaTtopa u/mam pykoBoACTBOM MO/sib3oBaTens
nporpammHoOro o6ecneuyeHusi. Mo 3aBeplIeHUN perucTpauuy curHana ynansioT ocTaTkM npobbl M3 gosatopa
npo6 M NpoOBOASAT MHTErpUpOBaHME CUrHana B npejenax 3aperMcTpupoBaHHOro nuka.

[o3aTop npo6 ounwialT OT CNEeAO0B PTYTU OTXKUTOM.

Ans kaxpoil copbuMOHHON TPYyGKM nonyvarT cneaylumne 3HadYeHus Ana nocnefywuinx pacyeTos:

a) ABYyXCeKUMOHHaa copbuunoHHas Tpybka 6e3 gobasku (oT60p npob no 9.5.5):

- Macca pTyTM T 1B cekumun 1 (aHanutuyeckas cekuus);

- Macca pTyTM T2 B cekuumn 2 (Cekyusi KOHTPOsIS MPOCKOKA);

6) ABYyXCeKLNOHHas copbunoHHaa Tpybka ¢ gob6aBkoi (oT60p nNpo6 no 9.5.4):

- Macca ptytm m*RB cekynmn 1 (aHanuTuyeckas cekuus);

- mMacca pTyTM M2R B cekyun 2 (KOHTPOSbHASA CEKUUSA C M3BECTHOIW Maccoil pTyTu);

B) TPEXCEeKUnoHHaa copbunoHHasa Tpybka ¢ gob6aBkoii (ot60p npo6 no 9.5.4 n 9.5.5):

- Macca pTyTM T 1B cekymun 1 (aHanuTuyeckasa cekumsa);

- Macca pTyTM T2 B cekuumn 2 (Cekyuss KOHTPOsIS NPOCKOKa);

- macca pTyTm M3R B cekyun 3 (KOHTPONbHASA CEKLUA C U3BECTHOW Maccoi pTyTu).

11 O6paboTKa pe3ynbTaToB U3MEPEHUN

11.1 MaccoByl KOHUeHTpauut pTyTn B Nnpobe X, MKr/mM3, BbIYUCAAKT MO hopmyne

y _Tl+T12 4)
TS ,

rae T 1— u3mepeHHasa macca pTyTv B cekuum 1 cOpOUMOHHON TPpy6KM, MKT;
T2— n3MepeHHass Macca pTyTU B CeKunu 2 coOpbUUNOHHO TPYGKU, MKT;
VO — o6bem 0ToGpaHHOro rasa, NpuBeAeHHbIi K HOpManbHbIM ycnoBuam (temnepatypa O °C, gaBreHue
101,3 kMa), m3, Bbluncnsemolii no opmyne

273 (P- Pp)
(5)
101,3 (273 +fp)
rae VMM — o6bem oTo6GpaHHO Npo6bl, UI3MEPEHHbI cYHeTYnKoM, M3;
P — atmoctepHoe gaBneHne npu ot6ope npo6sbl, kMa;
Opp— paspexeHue y razoBoro cuetuyuka, kMa;
fp— Temnepatypa y rasoBoro cyetuumka, °C.
11.2 3a pe3ynbTar U3MEPEHUIA MAcCCOBOWN KOHUeHTpauuu pTyTn X, Mkr/m3, (cM. 11.1) npuHumawT nnbéo

pe3ynbTart eAMHUYHOIo U3MepeHus, Nnbo cpefHeapuMeTMyeckoe 3HaYeHne pesynbLTaTtoB ABYX napasnesnb-
HbiX onpegeneHuini X1 un X2 npyn BbINOSIHEHUN CeayUNX YCTOBUNA:

- nNpu oT6ope napannenbHbiX NPO6 pacxoxgeHne pe3ynbTaToB napasnnesnibHbiX onpefeneHnii He NpeBbl-
waeTt npegena noBTopsseMoOCTH, T.e. BbINOJIHAETCA HEPaBEHCTBO

[X1-X 2|<0,01r X , (6)

roe X1um X2 — pesynbTaTtbl ABYX napanfiefibHblX onpefesieHWin MaccoBO KOHLEHTpauuum pTyTU, BbIYMCEH-
Hble No popmyne (4), MKr/m3;
X — cpegHeapudmeTmyeckoe 3HavyeHne X1u X2, mkr/im3;
r— 3HayeHue npepgena nosropsemocTtu (10 %);
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- BennMuMHa npockoka B, paccuuTtaHHas no cgopmyne
(7)

He npeBblwaeT 20 % NpyM MaccoBON KOHUEHTpauuu pTyTn B npobe meHee 1 MKr/mM3 BkAUYMTENBLHO 1 10 % npwu
MacCOBOW KOHUeHTpauuun pTtyTn B npobe 6onee 1 MKr/m3;

- KoaphuyneHT nsBneveHns gobasku (no 9.5.4) R, %, paccuntaHHblli No popmyne nNpu HannuuMmM na-
pannenbHbIX onpegenexHunii

r= )ﬁﬁ—_—z(—)L\{]llq.lOO (8)

roe \R — cpepHeapudmeTnueckoe sHauyeHne ob6bema 0TO6PAHHOIO rasa, Npole/Wwero yepes 4se copbLNoH-
Hble Tpy6ku ¢ gob6aBkoli pTyTn no 9.5.4 B nepecyeTe Ha HOpManbHble ycnoBusa (Temnepartypa 0 °C,
fasneHune 101,3 kMa), m3;

X — cpepHeapudmeTnyeckoe 3HauvyeHue pes3ynbTaToB [ABYX NapasijiefibHbiX OnpefesieHuini MaccoBoil
KOHUEeHTpauuu pTyTun B Nnpo6e, paccymTaHHbiX MO popmyne (4) c yTOYHEHUEeM: AN LBYXCEKLNOHHOM
Tpy6ku c go6aBkoii no 9.5.4 BMmecto T"+T2 NCNONb3yOT 3HayeHne mI1R, MKr/m3;

X#— cpegHeapudmMmeTnyeckoe 3HayeHue pe3ynbTaToB ABYX MapanjiefibHblX OnpefefneHuini maccoBoli
KOHLEeHTpauumn pTyTh C yyeToMm fo6aBku PTYyTU, pacCUMTaHHbIX No opmyse (4) c yTOYHEHMEM: ANSA
ABYXCEKLUMOHHOI TPy6KM BMeCcTo T+T2UCnonb3yloT 3HayeHne M2R 4nst TpexCcekyMoHHoN Tpy6Ku ¢
fo6aBkoii — 3HauyeHne M3R, Mkr/m3;

ms— dpakTnyeckana macca gob6aBkum pTyTv no 9.5.4, mkr

unn (pna pesynbTata e AUHUYHOTO U3MEpPEHUSA)

9)

rae VR— o6bem oTo6paHHOro rasa, npoweawmnii yepes copbuUnMoHHY0 TpyGKy C go6aBkoli pTyTn no 9.5.4 B
nepecyete Ha HopMasbHble ycnoBusa (Temnepartypa 0°C, paBneHue 101,3 klMa), m3;

X — pesynbTaT U3MEPEHNIA MaccoBOl KOHUEHTpauuum pTyTu B npobe, paccuymtaHHol no popmyne (4) c
YTOUHEHUEM: AN LBYXCEKLWOHHON Tpy6Kkn ¢ gob6askoili no 9.5.4 BMecTto T™+T2 UCnonb3yT 3Ha-
yeHne miR, mkr/m3;

XR— pesynbTat usmepeHunii MaccoBOi KOHLEHTpauuu pTyTW, paccuyuTaHHbiX no popmyne (4) c yTouHe-
HUEM: ANS ABYXCEKLMOHHOW TPy6KM BMecTOo T A+T2 uUcnonb3yT 3HaYeHne M2R ans TpexcekymnoH-
HOW TPyGKkM ¢ fo6aBkoit — 3HavyeHue M3R, MKI/M3;

ms — dhakTnyeckana macca gob6aBkum pTytTv no 9.5.4, mkr

cocTtaBnsgeT oT 85 % o 115 %.

Mpu HeBbiNONHEHUU ycnoBusA (6) MCNONb3YIOT MeTOoAbl NPOBEPKM MPUEMIEMOCTU pe3ynbTaToB U3Me-
peHW, MONYYeHHbIX B YC/IOBUAX MOBTOPAEMOCTMW, M yCTAHOB/IEHWSA OKOHYaTENbHOrO pe3ynbTata M3MepeHul
cornacHo NCT NCO 5725-6—2002 (nogpasgen 5.2).

11.3 Tlpn HeobxogMmocTn pe3ynbTaTt npepctasnfatT B Mr/m3. 1 mkr/m3 cooTBeTcTByeT 0,001 mMr/am3.
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12 MeTposornyeckne xapakrepucTmukin

OTHOCKUTENbHAsA paclwmnpeHHas HeonpegeneHHOCTb M3MepeHuid (Npu koadppuumeHTe oxBata K = 2)
npusegeHa B Tabnuue 2.

Ta6nuua 2— OTHOCUTE/NIbHAS paclUMpeHHas HeonpeAeneHHOCTb U3MepeHuii

OTHOCUTENbHas pacluMpeHHas HeornpeaenieHHoCcTb M3MepeHVII7I

AvanasoH vsMepeHuit, Mkr/m3 (npu koadhdmumeHTe oxeata k = 2) LIOTH %

Ot 0,015 o 0,100 BkmtOu. 30
Cs. 0,10 go 1,00 Bk/tOY. 21
Cs. 1,00 go 5000 Bk/tOY. 18

13 KOHTpOsb KayecTBa pe3ys/ibTaTtoB U3MEPEHUIA

13.1 KoHTpo/sb KauyecTBa pe3ynbLTaToB M3MepeHuii B nabopatopuu npegycMmatpuBaerT:

- KOHTPO/Ib CTA6GU/ILHOCTU FPaAlyMPOBOUHON XapaKTepucTuKM;

- KOHTPO/Ib TOYHOCTM Pe3yNbTaToB W3MEPEHMUIt C UCNONb30BAHWEM COPO6LUOHHBLIX TPYGOK C 406aBKOI;
- KOHTPO/b CTAaBWNbLHOCTU pe3ynbTaToB U3MEpPEeHWUiA.

13.2 KOHTpO/Ib CTabUNBbHOCTU FPaAyUpPOBOYHON XapakKTePUCTUKN

KOHTpo/Mb cTabunbHOCTU TPaAyMpPOBOYHON XapakTepucTuky NpoBOAAT B Hayane pabouyero gHA nepep
U3MEPEHNAMU aHanM3Mpyemblix Npob6, a Takxke nepuvoamyeckm B TeyeHue pabouyero AHA (pekomeHayemas ne-
PUOANYHOCTb KOHTPOA 2— 3 Y).

KOHTpO/b cTabunbHOCTU TPafyVPOBOYHON XapakTepucTuku NpoBOAAT C UCNOIb30BAHMEM KOHTPOJIbHO-
ro pactsopa pPTyTu, KOTOpbI/i COOTBETCTBYET AMana3oHy rpadympoBOYHON XapakTtepuctuku. Beogmmy maccy
pTyT™M TO, Hr, BbIUMCNAKT No popmyne (2).

KOHTPONbHbI pacTBOp aHann3MpyT ABa pasa, MCNonb3ys pabouylo rpagyvpoBOYHYHO XapaKTepucTuKy,
BbIUUC/IAT Maccy pTyTU ANs Kaxaoro Beoga (/7KL u T K2, HI, COOTBETCTBEHHO).

FpagyvpoBoYHan xapakTepucTtuka npusHaeTca ctabunbHOW, ecnu ANA KaxAoro noay4eHHOro 3HavyeHus
MK BbInoNHsieTcs ycnosue

[ TK/-m0]<0,1mo0 , 00)

roe TO— macca pTyTv, BBEEHHOW B aTOMU3aTOp, H;
MKi— pesynbTaT n3aMepeHunii KOHTPOSIbHOIO pacTeopa, Hr, rae /=1,2.

Mpu HeBbINONHEHUN ycnoBusa (4) XxoTa 6bl 4N O4HOTO M3 pe3yNbTaTOB KOHTPOJb NOBTOPAT. Mpu oTpu-
uaTeslbHOM pe3ysibTaTe yCTaHaB/MBAKT HOBYI rpafyupOBOUYHYI0 XapaKTepucTuky.

13.3 KOHTpPO/Ib TOYHOCTU pe3ynbTaTOB W3MEPEHMIA NPOBOAAT NyTeM aHanm3a COpPOLMOHHbLIX TPyHOK C
po6aBkoint no 9.4 nnm 9.5.4. Heo6X04UMOCTb U NOPALOK KOHTPOASA TOYHOCTU yCTaHaB/IMBAKTCA LOKYMEHTaMu,
onpeaenswILNMM NOPALOK BHYTpMNabopaTopHOro KOHTPONS.

13.4 KOHTpPO/Ib CTabn/IbHOCTU pe3y/ibTaTOB N3MepeHuii

Heob6Xxo4MMOCTb M NOPAAOK KOHTPONA CTabubHOCTM yCcTaHaBNMBaTCA AOKYMEHTamMu, onpefensom-
MW NOPAAOK BHYTPU1abopaTopHOro KOHTPonsA. KOHTPOb CcTabubHOCTM pe3ynbTaToB U3MEPEHU NPOBOASAT C
yyeTom Tpeb6oBaHuin TOCT NCO 5725-6— 2002, pa3aen 6.

10
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14 OdphopmnieHne pesysibTaToB U3MepPEeHNA

PesynbTaTtbl M3MeEpeHNin NpeacTaBAAOT B NPOTOKOAE, KOTOPbLIA AO/MKEH COAEpPXaTb CCbI/IKY HA HacTosA-
Wi ctaHaapT.

Pe3ynbTaT n3MmepeHuii maccoBoli KOHUEHTpauuu pTyTM B npobe npepctaBnsioT B Buge X £ U, mMkr/m3,
npyu 3TOM nokasaTeslb TOYHOCTU m3mepeHnit U (paclwmpeHHasa HeonpegesneHHOCTb Npu KO3 purumeHTe oxBa-
Ta 2) paccuuTbiBalT no dopmyne

U =0,011mmH X, (11)

rpe 0,01 — koadhpuuneHT nepecyeTa;
UOH— oTHOocuTeNbHaa paclwinpeHHass HeonpeaeseHHOCTb ¢ KoaduyneHtTom oxeaTa 2 (tabnuuya 2);
X — cpepgHeapudMeTnyeckoe 3HaAYEeHUE MacCOBOl KOHUEeHTpauuum pTyTM AN8 ABYX napasfiefbHblX
onpegeneHunii (X1sX2), mkr/im3.

UucrieHHoe 3HayeHuWe pesysbTaTa UCAbITAHUA LOMXHO OKAHUYMBATHLCSH LU PO TOro xe paspsaga, uto u
3HauyeHue pacllnpeHHon HeonpeaeneHHOCTU, paccumTaHHoe no hopmyne (11).
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MpunoxeHue A
(pekomeHgyemoe)

Cxema oT60pa nNpob AbIMOBbLIX ra3zoB

OT60p OCyLLEeCTBAAIOT OLHOBPEMEHHO U HEMOCPEACTBEHHO Ha ABE COP6LUOHHbIE TPY6BKM, YCTAHOB/IEHHbIE B He-
3aBUCUMble KaHabl NPo600T60PHOTO 30HAA. B npouecce oT6opa Npobbl AbIMOBOrO rasa 30H4 TepMOCTaTUpYeTCsl BO W3-
6exaHve KoHAeHcauuu BOASHOTO napa v 06BofHeHusi cop6eHTa. Mpyu MCNoMb30BaHWU KOMMEPUECKM AOCTYMHbIX Mpo-
600T60PHBLIX CUCTEM TeMMNepaTypy 30HAA YCTaHAB/MBAOT COMIACHO PEKOMEeHAAuUsaM Npou3BoanTens o60pyAoBaHus, B

MHbIX Crlyvyasix PeKOMeHAyeTCsl OCyLWecTBAATL 0T6op npu TemnepaType 30HAa ot 110 °C go 150 °C. Cxema oTb6opa npob
npvBefeHa Ha pucyHke A.1l.

1a — npo600T6OpPHbLIN 30HA; 16 — NPO60OTOOPHLIA 30HA, (PPOHTANBHDBIN BUA); 2 — TepMocTaTupyeMblii MPO600TOOPHbLIN KaHar;

3 — NopT AN YCTaHOBKY COPBLMOHHBIX TPYGOK; 4 — COpOLUMOHHas Tpybka; 5 — CTeHka rasoxofa; 6 — LTyuep A8 otéopa npoo;

7 — [aTuuk Temnepatypbl rasa B rasoxofe; 8 — cuctema s yAaneHnst Bnarv: XuAKOCTHas /I0BYLLUKA U eMKOCTb C OCyLUMTeNeM;
9 — andbcbepeHumanbHbllii MaHomeTp; 10— kpaH perynmpoBky notoka; 11 — nobyanTenb pacxofa; 12 — rasoBblii CHETUMK

PucyHok A.1 — Cxema cuctembl oT6opa npob [bIMOBbIX ra3os
C MUCMNOJIb30BaHNEM COPOLMOHHBLIX TPYOOK

Mpo6ooT6opHan cnuctema COCTOUT U3 CAefyIoLNX KOMMOHEHTOB:

- CTa/lbHOW NPo600TO6OpPHbLIN 30HA (TUNUYHAA ANHA MPUMEPHO 2 M) C TEPMOCTATMPYEMbIM KOHTYPOM, YCTPOCTBOM
ANa M3MepeHusi TeMnepaTypbl AbIMOBbLIX Fa30B M HE MEHEee [IByX MOPTOB A1 YCTAHOBKM COPOLMOHHBIX TPY6OK;

- cucTema Ana yaaneHus Baarv, BkAvawlas B cebs XMAKOCTHYIO /TOBYLLKY AN KOHAeHcaTa M eMKOCTb € OCyLIn-
TefleM Ha OCHOBe cunavkarens. PekomeHayeTcs MCMOMb30BaTb OCYLIMTE b C LBETOBON MHAWKauWen BnaxHocTu (Hanpu-
Mep, ApaepuT);

- nobygutens pacxoga (pacxog ot 0 — 2 agM3IMUH);

- rasoBblii cyeTUUK NO60ro TMNa ANsa n3mepeHns obbema 0To6paHHOro rasa B KaXAoM U3 KaHasl0B;

- pekoMeHAyeTCs Ha/lmuyme KOHCOMM YNpaB/ieHUsl C BO3MOXHOCTbIO YCTAHOBKM M NoadepXaHust Tpebyemoro pac-
X04a U C Ha/IMYMeM AAaTHUKOB AaB/ieHUst B NPO600TOOPHbLIX KaHanax. PekomeHayeTcs Hanuune MHAUKaumuM 1 asTomartmye-
CKOr0 KOHTPO/IA BpemeHu oTbopa u/mnn otobpaHHOro o6bema npobbl.

Mepen HayanoM 0T60pa NPO6 NPOBEPSAT FrEPMETUYHOCTL COBPaAHHON cUCTEMbI 0TOOPa NPo6, ycTaHaBNMBaKT COpb-
LMOHHblE TPYOGKM B NpefHasHauYyeHHble A1s1 HUX MOopThl NPO600TOPHOro 30HAa U BBOAAT NPO6GOOTOOPHLIV 30H[, B ra3oxof.
FepmeTusMpyloT MOPT BBOAA 30HAA B ra3oxof. YCTaHaBNMBalOT BblOpaHHbIA pacxof rasa v BKIKOYAKT OTCYET BPEMEHMU.
B npouecce ot6opa nNpob nepuoamnyeckn perncTpupyoT napameTpbl ra3oBOro NoToka M Npu Heo6X04MMOCTW PEerynmpyoT
pacxop, rasa B kaHanax npo6ooT6opHoli cuctemsl. Mocne 3aBeplueHns oT6opa npob (T. e. nocne UCTeYeHUss 3a4aHHOTo

12
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BpemMeHu oT6opa npob wnv nocse otTéopa 3afaHHOro o6bema rasa) BbIK/OUAT NOGYAUTENb pacxoja, OCTaHaB/IMBAOT
OTCUYET BPEMEHW U U3B/IEKAIOT 30H/ U3 rasoxoja.

Mocne ocTbiBaHUSA NPO6GOOTHOPHOrO 30HAA M3BAEKAKT NPO600TOOPHbLIE TPYOKM M BMECTE C CONPOBOAUTENLHON f0-
KyMeHTaLumen nomewaroT B KOHTENHep AN OTnpaBku B nabopaTopuio.

TunnyHble pasmepbl TPY6OK COCTaBASAIOT:

- BHELWHWA gnameTp 10 mm;

- anvHa ot 150 go 500 mm.

Macca cop6eHTa (MoAnpoBaHHbI aKTUBMPOBAHHbIM YIrosib) B KaXAO0N cekuun coctaBnseT npumepHo 500 wmr. Mpu
CaMOCTOATENIbHOM M3rOTOB/EHUN COPOLUMOHHBIX TPYOOK peKoMeHAyeTCs WCMOo/b30BaTb KOMMEpPYeCKn AOCTYMHbIA cop-
6eHT. Mpy 3TOM HEO6XOAUMO KOHTPOIMPOBATL €ro YACTOTY COrNIAcHO MPUIOXKEHUIO b.

CxeMbl ABYXCEKLMNOHHbIX U TPEXCEKLMOHHbIX COPOLMOHHBLIX TPYOOK NpuBeAeHbl Ha pucyHkax A.2, A.3.

HanpaBneHue noToka Bo3gyxa npu oT6ope Npo6bl

P1 P2 P3

S1 S2

S1 — aHanMTUYeckas cekumsi; S2 — cekuusi KOHTPOsis npockoka; P1, P2, P3 — MeXCeKUMOHHbIe neperopoiku (CTek10BONI0KHO)

PucyHok A.2 — Cxema ABYXCEKUNOHHON COPOUMOHHON TpybKM

HanpaBneHue noToka Bo3gyxa npu oT6ope Npobbl
> P1 P2 P3 P4

S1 S2 S3

S1 — aHanMTMYeckas cekumsi; S2 — ceKumsa KOHTPOJIA NPOCKOKa; S3 — KOHTPOsIbHas cekuusl ¢ f06aBKO pTyTy;
P1, P2, P3, P4 — MeXCeKUMOHHbIe Neperopoakn (CTEKNOBOIOKHO)

PucyHok A.3 — Cxema TpexceKLMOHHO COpOLMOHHOI TPpYy6KN

[BYyXCEKUNOHHbIE COPOLUOHHbIE TPYOKM MCNOMb3YT AN M3MEPEHUSI MAacCOBOW KOHLEHTpaLuuu pTyTu B AbIMOBbIX
razax. OTéop gbIMOBOro rasa nposogsaTt no 9.5.5.

[ ByXceKLnoHHble copbLMOoHHbIE TPYOKM € f06aBKOl PTYTH, B KOTOPbIX U3BECTHOE COAEPXaHWe PTYTN HaHeCceHo Ha
CeKLMI0 KOHTPOJIS MPOCKOKA, U TPEXCEKLMOHHbIE COPOLMOHHBbIE TPYOKU C ,06ABKO UCMONBL3YIOT NpY OLLEHKe MeLlatoLLlero
B/IUSIHAA cOCTaBa [ibIMOBbIX [a30B KOHKPETHOIO UCTOYHMKA No 9.5.4 1 nNpu peanusauum npouesyp KOHTPONs KayecTsa U3-
MepeHunit no pasgeny 13.

Mpy caMOCTOATENIbLHOM M3rOTOB/IEHUN COPOLMOHHBLIX TPY6OK € f06aBKOW ANA HaHeceHus f06aBKM PTYTU PEKOMEH-
JyeTcsi ucnonb3oBaTb METOA «XOSI0AHOr0 napax». [na aToro cobuparT CUCTEMY, CXEMATUYHO U306PAXEHHYI Ha PUCYH-
ke A.4. B 6apboTep, cogepxaluii pacteop xnopuga onosa (IlI), BHOCAT M3BECTHbLIN 06BbEM pacTBOopa MOHOB PTYTW U OCY-
wecTBAAT 6apboTpoBaHne Ans nepeHoca o6pas3oBaBLUeiics aTOMapHON PTyTU Ha COPGEHT.

Maccy fo6aBku pTyTW Ha cekuun ¢ A06aBKO paccuMTbiBAT UCXOASA U3 UCMOMb30BaHHbIX 06bEMA U KOHLEHTpaLmu
pactBopa MOHOB PTYTW.
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1— 6apb6oTep; 2 — copbuMoHHas Tpybka; 3 — nobyauTenb pacxona; 4 — perynarop pacxoja

PucyHok A.4 — Cxema BHeCeHUs1 f06aBKN Ha KOHTPO/bHYIO CeKUMo S3 COpOLMOHHON TPYyOGKN

14



FOCT P 71221—2024

MpunoxeHne b
(pekomeHayemoe)

MpoBepka NpUrogHOCTM aKTUBMPOBAHHOTO YI/IA

B.1 B gosatop npo6 nomewatoT oT 200 go 250 Mr akTMBMPOBAHHOIO YINs, BBOAAT Yrosib B YCTPOICTBO 418 TEpPMU-
YeCcKON AeCTPyKUUM 1 PErncTpupyroT CUrHas B COOTBETCTBUM C PYKOBOACTBOM (MHCTPYKUMEW) NO aKcnayaTauuvm aHanusa-
Topa u/vnnm pykoBOACTBOM MOMb30BATENS MPOrpamMMHOro obecneveHuns. Mo 3aBeplleHUM perucTpauun curHana yaansawoT
ocTaTku npo6bl u3 gosartopa Npob 1, ecnn 6bl/1 3aperncTpMpoBaH MUK cUrHana, To NPOBOAAT UHTErpupoBaHue curHana B
npegenax 3aperncTpMpoBaHHOroO nuka.

B.2 3atem B fo3aTtop npob6 nomellatT HOBYH MOPLMI0O aKTUBMPOBAHHOrO yrasa (cM. B.1) 1 NMNeTouYHbIM A03aTOPOM
pPaBHOMEPHO HAHOCAT Ha aKTUBMPOBAHHbLIN yrosb 100 MM3 rpagyumpoBOYHOIO pacTBopa PTYTM MAacCOBOM KOHLEeHTpauuu
0,1 mr/gm3 (cm. npunoxexue B). PernctpupyloT Nuk curHana v NpoBoAAT ero MHTerpMpoBaHue.

B.3 Ecnv nuk curHana oT akTUBMPOBAHHOIO YrNs He pernctpupyetca (cm. B.1) unm ecnu nHTerpasnbHblil CUrHan He
npesbiwaeT 3 % UHTerpanbHOro curHana gns rpagynpoBoYHOro pacteopa (CM. b.2), To akTUBMPOBaHHBIA Yroflb cyUTaloT
NPUroAHbIM ANA NPOBEAEeHNA M3MepeHuii. B NpoTMBHOM criyyae HeO6X0AMMO 3aMeHUTb NapTuio Yrns.

B.4 XpaH/UTb akTUBMPOBAaHHbIV Yrosib PEKOMEHAYEeTCA B CYyXOM, repMeTUYHO 3akpbiBaloLlemcs cocyfe B nomelle-
HWUW, B KOTOPOM He MPoBOAAT paboTsl C BellecTBamMu, codepxaumm pryThb.
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MpunoxeHve B
(pekomeHgyemoe)

MpurotosneHne pacTBOpoOB

B.1 MpuroTtoBneHne pactBopa pa3basneHus (PoHOBOro pacTeopa)

B TepmocTolikuii ctakaH noMmewatoT 500 cm3 BoAbl 418 aHaNM3a 1 OCTOPOXHO NPWIMBAIOT, TLaTeNbHO NnepeMeLlm-
Bas, 50 cM3 KOHLEHTPUPOBAHHOM a30THOW KUCNOTbI. Korga pacTBop OCTbIHET, €ro NePeHOCAT B MEPHYIO KOGy BMECTUMO-
cTblo 1000 cm3, gob6asnsawT 200 Mr fBYXPOMOBOKMCIOFO Kannusa 1 4OBOAAT A0 METKM BOAOW ANA aHanusa.

Mepep ncnonb3oBaHMEM NPUTrOTOB/IEHHbIVE PAcTBOP NPOBEPSIOT Ha YMCTOTY, A1 YEro PErnCTPUPYIOT UHTErpasnbHbIl
aHaNUTUYeCcKUin curHan oT oAuHaKkoBbIX 06bEMOB (B AnanasoHe ot 100 o 200 Mm3) 3TOro pacTeopa v pactTsopa MaccoBoOWA
KOHUeHTpauun pTyTn 0,1 mr/gm3 no B.5. YncToTy pacTBopa Npu3HalT yA0BNETBOPUTENbHON, eCNv MHTerpasbHblli aHanu-
TUYeCKWii CUrHan oT pacTBopa pasbaBfieHnsa He npeBbiwaeT 3 % OT pacTBopa PTYTU MaccoBoit KoHLeHTpaumm 0,1 mr/gm3.

HecobnogeHne yka3saHHOro ycnoBus o3HavyaeT HENPUIOAHOCTbL pacTeopa pa3bassieHns A1 NPUroToB/IEHNS rpaay-
MPOBOYHbIX PAcTBOPOB. B 3TOM cnyvyae HaxofAaT M YCTPaHAT NPUUMHbI 3arpsa3HeHunii, 3aHOBO MPUIoTaBMBalOT pPacTBop
pasbaBneHus, a 3aTeM rpagyMpOBOYUHbI PacTBOP M NOBTOPSIOT NPOBEPKY.

Cpok xpaHeHus B TeMHOM mecTe — 3 Mec. PeKOMeHAyeTCA MCMo/b30BaTth NIACcTUKOBYO €MKOCTb C HaBUMHYMBAI-
LLeCA KPbILKOW.

B.2 MNpurotoBneHne rpagympoBOYHOro pactBopa pTyTM HOMWHa/IbHOIO 3HAYEeHUSA MacCoBOW
KOHUeHTpauun 100 mr/gm3

B mepHy konby BmectumocTbio 50 cm3 nomewiaoT 30 cMm3 pacTBopa pasbasrieHus no B.1, nuneTkoi BHOCAT
5.0 cm3 IT'CO cocTaBa pacTBopa MOHOB pPTyTM no 8.1, AOBOAST 4O METKM pacTBOPOM pas3baBneHus u TwaTtenbHO nepeme-
LmBatoT. dakTnyeckoe 3Ha4YeHMe MaccoBOM KOHLEHTpauuu pTyTW BbIYMCAAKOT C YYETOM AaHHbIX nacnopta cTaH4apTHOro
obpasua yTBepXAeHHOro Tuna.

Cpok xpaHeHus npu temnepatype ot 2 °C go 8 °C — 6 mec.

B.3 MpurotoBaeHne rpagympoBOYHOrO pacteopa pTyTM HOMWHa/IbHOIO 3HA4YEeHNSA MacCoBO
KOHUeHTpauun 10 mr/gm3

B mepHyto konby BmectumocTbio 50 cm3 nomewaT 30 cMm3 pactBopa pasbassieHus no B.1, nuneTkoh BHOCAT
5.0 cM3 pacTBOpa MOHOB PTYTM MaccoBOI KoHueHTpauun 100 mr/gm3 no B.2 1 oBOASIT 4O METKM pacTBOpPOM pasbasne-
HVA, TWaTeNbHO nepemewnBatoT. dPakTuyeckoe 3HavyeHne MaccoBOM KOHUEHTpauuu pTyTU BbIYUCASAIOT C Y4ETOM AaHHbIX
nacnopTa cTaHgapTHOro obpasua yTBepXAeHHOro tuna.

Cpok xpaHeHunsa npu temnepatype ot 2 °C go 8 °C — 6 mec.

B.4 MpurotoBaeHne rpagympoBOYHOrO pacTBopa pTyTM HOMWHa/IbHOIO 3HA4YEeHNSA MacCoBO
KOHUeHTpauun 1 mr/gm3

B mepHyto konby BMecTumocTbio 50 cm3 nomewaoT 30 cm3 pacTBopa pasbasneHus no B.1, nMneTkoi BHOCAT 5 cm3
pacTBopa pTyTV MaccoBOW KoHueHTpauun 10 mr/gm3 no B.3, 4OBOAAT 4O METKM pacTBOPOM pasbaBieHus v TwaTeslbHO
nepemMelunBaoT. PakTMyeckoe 3HaYeHWe MacCOBOWN KOHLEHTpauuu pTyTW BbIYUCASAKT C YYEeTOM AaHHbIX macnoprta CTaH-
AapTHoOro o6pasua yTBePXAEHHOro Tuna.

Cpok xpaHeHus npu temnepatype ot 2 °C go 8 °C — 2 Hep,.

B.5 MNpurotoBneHve rpafympoBOYHOro pacTeopa pPTyTM HOMWHa/IbHOIO 3HAYEeHMSA MacCcoBOW
KOHUeHTpauun 0,1 mr/gm3

B mepHyto konby BmecTtumocTbio 100 cm3 nomewatoT 30 cm3 pacTBopa pasbassieHuss no B.1, nuneTkoli BHOCAT
1 cm3 pacTBOpa pPTyTU MaccoBOi KOHUeHTpauun 10 mr/gm3 no B.3, 4OBOASAT A0 METKM pacTBOPOM pa3baBneHus u Twa-
TeNbHO nepemelwvBaloT. PakTnyeckoe 3Ha4YeHNe MacCoBOWN KOHLEHTpaLMm PTyTU BbIYUCASAKT C y4ETOM AaHHbIX nacnopTta
CTaHAapTHOro obpasua yTBepXAeHHoro tuna.

Cpok xpaHeHus npu Temnepatype oT 2 °C go 8 °C — 2 Hep,.

B.6 MpurotoB/ieHMe rpalyMpoBOYHOIo pacTBopa pPTyTM HOMUHa/IbHOINO 3HaYEHUS1 MaccoBoli
KOHUeHTpauun 0,01 mr/gm3

B mepHyto konby BmecTtumocTbio 100 cm3 nomewatoT 30 cm3 pacTBopa pasbasneHus no B.1, nuneTkoli BHOCAT
1 cm3 pacTBopa pTyTM MaccoBOi KoHueHTpauum 1 mr/gm3 no B.4, noBOAAT A0 METKM pacTBOPOM pasbasrieHus u Tuia-
TeNlbHO nepemMellvBaloT. PakTuyeckoe 3HauYeHne MacCoBON KOHLEHTpaLMu pTyTU BbIYUCAAKT C y4eTOM AaHHbIX nacrnopta
CTaHAapTHOro obpasua yTBepXAeHHoro tuna.

Cpok xpaHeHus npu Temneparype ot 2 °C go 8 °C — 2 Hep,
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MpunoxeHune I
(o6sa3aTtenbHoOE)

MpoBepka NPUrogHOCTU COPOLMOHHBLIX TPYBOK

1 MNepepn Hayanom paboT ¢ COPOLUOHHLIMU TPyOKaMy NMPOBEPSAIOT NPUrOLHOCTb NAaPTUN COPOLMOHHBIX TPYOOK 4NN
oTb6opa npo6. Ecnv TpyGKM BKAOYAIOT KOHTPO/IbHYH CEKUMio ¢ o6aBKkoin pTyTn (CM. NnpunoxexHne A, pucyHok A.3), To OT-
6upatoT criyvyaliibiM 06pa3omM Tpu TPYOKM U NPUCTYNAOT K BbINOJSIHEHUIO onepaunii no I.2.

Ecnu TpyGHMKN He BK/IOYAKT KOHTPO/bHYIO CEKLUMI0, TO HAHOCAT A06aBKy pTyTU Ha cekuuilo S2 Ans ABYXCEKLMUOH-
HbIX TPYGOK MK cekuno S3 A5t TPEXCEKLMOHHBIX TPY6OK (CM. npunoxeHue A). PekoMmeHzyeTcst NOATOTOBUTL MO TPy cop6-
LMOHHbIX TPYOKM C Maccoi pTyTu, G/IM3KOI K HMKHEN 1 BEpXHel rpaHnuamM guanasoHa cogepXxaHuii B peanbHbix npobax,
C KOTOpbIMM 06bIYHO paboTaeT nabopatopus.

.2 AHaNU3NpPyT KOHTPOJIbHbIE CEKLMN NMOATOTOB/IEHHbIX TPY6OK (CcM. 1) 6e3 oT60pa Ha HUX NPO6 AbIMOBbLIX ra3oB.

.3 Ana Kkaxaoi copbLMOHHON TPy6KM paccuuTbiBaOT KO3UUNEHT U3BnedeHns aobasku ptytn Rsp, %, (no .2)
no chopmyne

A5P=-~-1O0 O, (r.2)
mSP

rae MR— M3MepeHHas macca PTyTU B KOHTPOJIbHOW Cekuum cop6LUOHHON TPYGKU No 1.2, MK,
MSp— chakTyeckas macca Jo6aBk1 PTYTU B KOHTPOJIbHOW CeKuuM Cop6LUOHHON TPyOKM No .2, MKr.

4 MapTuio copbLMOHHBLIX TPYOOK NpU3HalOT NPUroAHONM, ecnn cpegHeapnudMeTnyeckoe 3HavyeHne koadurumeHTa
n3BneyveHuns fobasku pTyTn no .3 Ans kaxgol u3 hakTnyeckmx Macc fob6askm pTyTv Msp coctasnset ot 90 % go 110 %.
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MpunoxeHuve [
(pekomeHgyemoe)

MoarotoBka COPOLMOHHBLIX TPYOOK K aHanm3y
BHumaHwne! Bce npouenypbl ¢ COPOLUOHHBIMW TPyOGKaMu 1 UX COAEPXMMbIM CriefyeT BbINOMHATL B NepyaTtkax.
Mpn nomowm cTekiopesa HaHOCAT KPYroBoii Hagpe3 Ha MOBEPXHOCTU CTEKMNAHHON COPOLMOHHON TPYOKM YyTh Bbile
YPOBHSI NEPBOI CEKLUN CO CTEK/TOBOJIOKOHHOW Meperopogkoi (cMm. pucyHok [.la) v akkypaTHO passiambliBaloT TpyobKy Mo

NHUKM Hagpesa (cMm. pucyHkn [4.16, B). [lonyckaeTcs Ucnosib3oBaTh /10601 YA06OHbIN PYyUYHOI CTEKTIOPE3 WX NOPTATUBHLIN
CTEK/IOPE3HBIA 3/IEKTPOMHCTPYMEHT C a/IMa3HbIM ANCKOM.

PucyHok .1 — BckpbITne cop6LMOHHOI TPYOKM

OCTOPOXHO MUHLETOM BbIHAMAIOT CTEK/IOBOMIOKOHHYIO NeperopoAky (CM. pucyHok [l.2a) v BbICbINaT COPOLMOHHBI
Marepuas Ha YUCTbIA ANCT Bymarn (CM. pucyHok [1.26).

a 6

PucyHok [1.2 — W3BneyeHne cogepxmmoro Tpyokm

MnoTHO 3aBOpaYnBalOT U3BMEYEHHYIO CTEK/IOBOJIOKOHHYIO Neperopoaky B HEGO/bLLOWA MCT a/lloMUHUEBOR honbrn
(cm. pucyHok [1.3a) Tak, 4TOObl CTEK/TOBO/IOKHO MO/THOCTLIO HAXOAWIOCH BHYTPMW (CM. pucyHok [1.36).
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a 6

PucyHok [.3 — MoArotoBka K aHann3y CTEK/IOBO/IOKOHHOW Meperopogkm

OnucaHHble Bbille onepauuy BbIMOMHAKT A5 KaXA0N M3 CeKuuii COpOLMOHHON TPYOKM 1 fanee aHanusvpyT ux
Mo OTAEeNbHOCTH.

[ns 3TOro KONMYECTBEHHO NEPEHOCHT BeCb COPGEHT M3 KaxAolh cekuun B fo3atop npob. MeXCceKunoHHy nepe-
ropofiKy M3 CTEK/I0BOJIOKHA, PACMOMOXEHHYI0 Nepes Cekuuei, nomeLlaroT B fo3aTop Npob BMecTe ¢ copbeHToM. Bo n3be-
XaHue notepb YacTul copbeHTa npu nepeHoce copbeHTa B A03aTop NPO6 NOMELLAT eLe oAuH MCT Bymaru nog gosaTtop
npo6 (cMm. pucyHok [.4).

PucyHok [1.4 — TNepeHoc cop6eHTa B fo3artop

[Janee nocnepoBatenibHO M3MEPSAIOT MacCy PTyTU B KaXAOW M3 cekuuii copbumnoHHol Tpy6km no 10.2.

Macchbl pTyTW B KaXA0M M3 CEKUUA ABNAITCA CYMMOI Macc pPTyTW, HAKOMEHHOM Ha COPOGEHTE U COOTBETCTBYIOLLEN
CTEK/I0BOJIOKOHHOW neperopofke. Hanpumep, Ha pucyHke [.5 nokasaHa cxema TpexCekUMOHHOR Tpy6ku. Cekumn B COOT-
BETCTBMM C HanpaB/fieHMeM MoToka rasa npu ot6ope 0603HauYeHbl kak S1, S2 n S3. MeXCeKUMOHHbIE Neperopoakm, orpa-
HU4YMBalLWME Cekunmn ¢ 06emx CTOPoH, 0603HaYeHbl kak P1l, P2, P3 n P4. Macchl pTyTh B KaXXA0N cekuun 0603HayveHbl si,
S2 1 S3 COOTBETCTBEHHO, a Ha Kaxoi neperopogke pl, p2, p3 u p4. Macca pTyTu, HaKOM/JEHHOW B NEPBON Cekuun pasHa
s1+pl; BO BTOPOW cekunn = s2+p2+p3; B TpeTbeN cekymmn = s3+p4.

19



FOCT P 71221—2024

HanpaeneHve noTtoka Bo3ayxa npu oT6ope npo6bl

S1 S2 S3

PucyHok [1.5 — CTpyKTypa TPeXCEeKLMOHHOM COpPOLMOHHOW TPYGKM, COCTOALLEN 13 Tpex cekunii (S1, S2 n S3)
pasgenieHHbIX MeXCeKLMOHHbIMWU neperopoakamun n3 cteknosonokHa (P1, P2, P3 n P4)
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KntoueBble c/ioBa: NPOMbILLIEHHbIE BblGPOCHI, AbIMOBbLIE Ta3bl, PTYTb, COPOUNOHHbIE TPYOKU, aTOMHO-abcop6-
LUMOHHbIA MeTop,

Pepnaktop H.B. TanaHosa
TexHuueckuii pegaktop B.H. [NpycakoBa
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