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MNpepgnucnoBne

1 NOArOTOB/IEH AkuuoHepHbIM o06WwecTBOM «HayuyHOo-uccnefoBaTennbCKUn  UHCTUTYT  OXpPaHbl
atmocdepHoro Bo3gyxa» (AO «HUWM ATmocdepa») Ha OCHOBe COOCTBEHHOro nepeBofda Ha PYCCKUA A3bIK
aHrnos3bl4HON Bepcun cTaHgapTa, YKa3aHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum KoMuTeToMm no ctaHgapTtusauum TK 457 «Kayectso Bo3gyxa»

3 YTBEPX/JEH W BBEJEH B AEWCTBWE T[pukazom ®PefepasbHOro areHTCTBa MO TEXHUYECKOMY
perynuposaHuio 1 meTtposiorun ot 25 mnwona 2022 r. Ne 674-ct

4 HacToAwmin cTaHfapT uAeHTU4YeH MexayHapogHomy cTtaHpapty VMCO 21741:2020 «Bbibpochl cTa-
LMOHaPHbIX UCTOYHMKOB. OTH60OP Npo6 u onpefeneHne cCoeAMHEHUA PTYTW B AbIMOBbLIX rasax C MCNO/sb30Ba-
HMEM 30/M10TOCOAEpXKalLeli aMmanbramaumoHHol noeywkn» (ISO 21741:2020 «Stationary source emissions —
Sampling and determination of mercury compounds in flue gas using gold amalgamation trap», IDT).

Mpn NpUMeHeHUN HaACTOALWEro cTaHgapTa PeKOMeHAYyeTCs UCMNOoNb30BaTb BMECTO CCbINTOYHbIX MexXAay-
HapoAHbIX CTaHAAaPTOB COOTBETCTBYIOLME VM HAUMOHA/IbHbIE CTAHAAPThl, CBEAEHUA O KOTOPbIX NPUBEAEHLI B
[ONoSIHUTEeNbHOM npunoxeHun [A.

JlononHuTeNbHbIE CHOCKU B TeKCTe cTaHAapTa, BblfefieHHble KYpCUBOM, MpuUBEAEHbl A1 NOACHEeHUA
TekcTa opuruHana

5 BBEJEH BIEPBbIE

MpaBuna NpMMeHeHMss HACTOSILLEr0 CTaHgapTa yCTaHOBMEHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-93 «O cTaHgapTusauum B Poccuiickoin depepauumn». NHdopmauus ob ms-
MEHEHUSIX K HaCTOosILLEMY CTaHaap Ty Ny6/VKyeTCs B €XerofHom (N0 COCTOSHUIO Ha 1siHBapsl TeKyLero
roga) MHOpMaLNOHHOM yKazaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MEHEHWI
M NOMpaBoOK — B eXeMEeCAYHOM MHOPMaLMOHHOM YyKazaTesne «HauuoHanbHble CTaHAapThi». B cnydyae
nepecmMoTpa (3amMeHbl) UM OTMEHbl HACTOSILLEN0 CTaHjapTa COOTBeTCTBYyLWee yBeAOMIeHe OyaeT
ony6/IMKOBAaHO B 6G/MXaiLEM BbINYCKE €XEMECAYHOro WMH(OPMAaLMOHHOIO yKasaTens «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYyWOLWAs MHopMaLMs, yBeAOMIEHNE N TEKCTbl pasMelanTCcs TakKke B WH-
dhopMaLMoHHOl cucTeMe 06LLEr0 NOMb30BaHNA — Ha ohuumasbHOM caliTe defepasbHOro areHTcTBa no
TEXHUYECKOMY PETY/IMPOBAHNIO Y METPOSIONMN B CETU VIHTEepHeT (Www.rst.gov.ru)

© IS0, 2020
© Odopmnenue. drey «POT», 2022

HacToawwnii ctTaHaapT He MOXET GbiTb MOSIHOCTHIO WU YACTMYHO BOCMPOM3BEAEH, TUPAXMPOBAH 1 pac-
NMPOCTPaHeH B KauecTBe ohuLMaNbHOTO n3gaHust 6e3 paspeleHus degepanbHOro areHTCTBa No TeXHUYECKo-
My perysimpoBaHui0 1 MeTpoJsIorim
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BBepneHne

Bbl6GpoC pTyTV B OCHOBHOM MPOUCXOAMT Ha onpeAesnieHHbIX NPOMbILUIEHHbIX NPOU3BOACTBAX, TakMX Kak
YCTAHOBKU A1 CXWUFaHUA YIs, LEMEHTHbIE Neuu, NpegnpusaTus no njaaBKe U 06XWUIY LBETHbIX MeTasisioB,
a Takke NpegnpusaTUA MO CXKUTaHW OTXOA40B. Ha cerofHsWwHUii MOMEHT MOHUTOPUHI MacCOBbIX BblGPOCOB
PTYTN 13 CTaLWOHAPHbIX UCTOYHUKOB CTAHOBUTCSA BCe 60/iee BaxXHbIM A5 npefoTBpalleHus rnobdanbHOro 3a-
rPA3HEHNS oKpyXawLlein cpelbl 1 yuepba 340p0BbH0.

HacTtosawuin ctaHgapT coaepXxnt metog otbopa npob u onpeaenieHns KOHUEHTpPaLUin pTyTu B AbIMOBbIX
rasax, npoxoasawmx yepes razoxogbl. PTyTb cywectByeT 06bI4HO B BUAE aniemeHTapHoi (HA°) n okMcneHHol
(Hp2+) bopmax, kak B ra3oBOW, Tak U B TBEpAO0l ha3ax B AbIMOBbIX rasax. NpensioxeHHbI MeToq no3BosseT
onpepensATb Kak KOHLEHTpauuio pTyTU B ra3oBoil ase, Tak v 06LY KOHUEHTpauu pTyTM B TBepaoi case
B AbIMOBbIX rasax.
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HAUMOHA/NBbHBIN CTAHOAPT POCCUMCKOW SGEALEPALUWN

BbIEPOCbHI CTAUMOHAPHBLIX MCTOYHWKOB

OT60p Npo6 1 onpeaeneHne coefuHeHUA PTYTU B AbIMOBbIX Fra3ax C UCMO/Ib30BaHUEM
30/10TOCOZiepXallein amasibraMmaluoHHOW NOBYLLKK

Stationary source emissions. Sampling and determination of mercury compounds in flue gas using gold
amalgamation trap

Jata BBegeHuna — 2023—01—01

1 O6nactb NpUMeHeHus

HacToAwwmii ctaHgapT ycTaHaBiMBaeT meTof oT6opa npob u namepeHus pTyTU B ra3oBOil M B TBeEPAOi
hase B NOTOKax AbIMOBOrO rasa M3 cTaluMOHapHbIX UCTOYHUKOB. PTyTb 06bIYHO CyLLEeCTBYET B 3/1eMEHTapHON
(Ha°) v okucnenHon (Hp2+) dhopmax. MazoobpasHyo pTyTb yaBnmBaT N30KUHETUYECKN WIN HEU3OKUHETUYe-
CK1 30/10TOCOAEpXalleli amanbraMalunoHHOM MOBYLKOW mocne yganeHusa TBepaodasHol (TBepabix vacTul,)
pTYyTU C NnoMoLblo punbTpa. MocKobKy 30/10TOCOAEepXKaLLan aMmanbramalmoHHas NoByLIKa y1aBinMBaeT TO/b-
KO rasoob6pasHylo 3/leMeHTapHYyl PTyTb, OKUC/NEHHY pTyTb (HA2+) B rasosoil hase cnegyer nepesBofuTb
B 9/IeMeHTapHy pTyTb (HA®) Ao nonagjavuns B noBylwky. KoHueHTpauuio rasoobpasHoii pTyTv onpepenstor
C nomouibio aToMHO-abcopbunoHHoW cnekTpomeTpun (AAC) nnn aTtoMHO-(P1yOPEeCcLEHTHON CMeKTpoMeTpumn
(A®C) nocne BblgeneHus pTyTu NyTem HarpeBaHus 30/710TocofepXkalieli aMmanbramalnoHHOl noBywku. OT-
AenbHO TBepfAble YacTuubl PTYyTU cOGMpaloT U30KMHETUYECKU Ha PunbTpe, U KOHLEHTpauua onpegensercs
c ucnonb3osaHnem AAC xonogHoro napa vnn A®C xonogHoro napa nocjsie pacTBOPeHUsa TBepAbliX 4YacTul,
pTyTU B pacTBope.

O6wasn KoHUeHTpauusa pTyTu B AbIMOBbIX ra3ax BblpaxaeTcs Kak CymMma KOHLEeHTpauuu pTyTu B ra3oBoW
n TBEpAoOi haszax.

MeTog amanbraMnMpoBaHua 30/10TOM NpefHa3HayeH A1 KPaTKOCPOUHbIX (Nepuofnvyecknx) naMmepeHuii
raszoobpasHoil pTyTu B gnanasoHe ot 0,01 go 100 mkr/m3 c o6bemamu ot6opa npob ot 0,005 fo 0,1 m3 1 pac-
X0f0M rasa npo6bl o7 0,2 o 1 aM3/MuH. lnanasoH U3MepeHust TBepAblX YacTul, pTyTn 06bIYHO cOCTaBseT OT
0,01 go 100 mkr/m3 c o6bemom oT60pa ot 0,05 Ao 1 m3.

2 HopmMaTuBHbIE CCbIIKM

B HacToswem cTaHfapTe MCNosb30BaHbl HOPMATMBHbLIE CCbIJIKM Ha cnefylolwmne ctaHgapTbl [Ana gatm-
pPOBaHHbIX CCbIZIOK NPUMEHSAIOT TONIbKO YKa3aHHOe u3jaHue CCblIIOYHOro cTaHfapTa, ANA HefaTupoBaHHbIX —
nocnegHee nsgaHue (Bknw4vasa Bce U3MeHeHUR)]:

ISO 3696, Water for analytical laboratory use — Specification and test methods (Boga gna aHanutuue-
CKOro nabopaTopHOro ncnonb3oBaHua. Cneundukaymsa n MeToibl UCMbITaHUi)

ISO 9096, Stationary source emissions — Manual determination of mass concentration of particulate
matter (Bbi6pocbl CcTaLMOHapHbIX WCTOYHMKOB. PyyHOe onpegeneHMe MacCOBOW KOHLEHTpauun TBepAbix
yacTuu,)

ISO 10396, Stationary source emissions — Sampling for the automated determination of gas emission
concentrations for permanently-installed monitoring systems (Bbi6pocbl CTauMoHapHbIX UCTOYHUKOB. OT6OpP
npo6 ons aBTOMaTUYEeCKOro ONpeAeneHna KOHLEeHTpaumnii BboiI6poCcoB ra3oB A/151 CTalMOHAPHbIX CUCTEM MOHMU-
TOpUHra)

M3gaHne opuuynanbHoe
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ISO 12141, Stationary source emissions — Determination of mass concentration of particulate matter
(dust) at low concentrations — Manual gravimetric method [Bbibpocbl cTayMoHapHbIX UCTOYHMKOB. Onpege-
NleHne MaccoBOIl KOHUeHTpauun TBepablxX YacTuy (Nblan) NpyU HU3KUX KOHUEeHTpaumsax. Py4yHoli rpaBumeTpu-
yeckunii metog]

ISO 12846:2012, Water quality — Determination of mercury — Method using atomic absorption spec-
trometry (AAS) with and without enrichment [KauecTBo Bogbl. OnpegeneHne pTyTn. MeTod ¢ MCNOJIb30OBAHMEM
aTomHo-abcopbumnoHHol cnekTtpomeTpun (AAC) c oboraweHnem]

ISO 16911-1, Stationary source emissions — Manual and automatic determination of velocity and vol-
ume flow rate in ducts — Part 1: Manual reference method (Bbi6pocbl cTaLMOHAPHbBIX UCTOYHUKOB. Py4yHOoe 1
aBToOMaTnyeckKoe ornpefesieHne CKopocTn u 06bEMHOIoO pacxofa B Bo3Ayxosogax. Yacte 1. PyyHol 3TanoH-
HbI MeToA)

ISO 17852:2006, Water quality — Determination of mercury — Method using atomic fluorescence
spectrometry (KauectBo BOgbl. OnpegenieHne cogepxaHus pTyTu. MeToh € MCNOAb30BaHWEM aTOMHO-
h1yOpecueHTHON cnekTpomMeTpum)

ISO 20988, Air quality — Guidelines for estimating measurement uncertainty (Kauectso Bo3gyxa. Peko-
MeHJauun no oueHke HeonpeaesieHHOCTU U3MepeHunid)

3 TepmMuHbI 1 onpepeneHus

B HacTodweM cTaHfapTe NMPUMEHEeHbl criefyolime TepMUHbI C COOTBETCTBYOLW UMY OnpenenieHuAMN.

NCO n M3K BefyT TepmuHonornyeckne 6asbl AaHHbIX 41 UCMNONb30BaHWA B cTaHhapTusauuy no crne-
aylowum agpecam:

- nnatdopma oHnaH-npocmoTpa NCO: gocTynHa no agpecy https://www.iso.org/obp;

- Qnektponegna M3IK: goctynHa no agpecy http://www.electropedia.org/.

3.1 raszoobpasHas pTyTb (gaseous mercury): PTyTb, cywecTBylolWwas kak B 3/1eMeHTapHON, Tak U B
OKMCNEHHON chopmax, npoxogauwasn yepesd uabTp ¢ 3PP EKTUBHOCTbIO ynaBnmBaHua He MeHee 99,5 % ansa
yactuy gnametpom 0,3 MKM.

3.2 pTyTb B BuUAe TBepAblX yacTtuy (particulate mercury): PTyTb, NpucyTCcTBylOLWaa Kak B 3/IeMEeH-
TapHol, Tak U B OKUCNEHHOWN hopmax, cogepxawiasaca B YacTuuax TBepoi dasbl, oTbnpaemMbix UILTPOM,
nverLwmnm apPeKTMBHOCTb yaBianBaHnua He meHee 99,5 % anda yactuy guametpom 0,3 MKM.

3.3 N30KnHeTn4yeckun otbop npob (isokinetic sampling): OT6op Npo6 C Takoil CKOPOCTbIO MOTOKA,
4YTOOblI CKOPOCTb M HanpaBfeHWe rasa, BXOAALLero B Npo600TOOPHbIA 30HA, 6bIAN TakMMK Xe, Kak 1y rasa B
BO34YyX0BOAEe B TOYKe OoT6opa npob (3.4).

3.4 TOuka oTbopa NpPobd (sampling point): KoHKpeTHOe MecTo Ha yyacTke oT6opa Mpob, M3 KOTOPOro
oTbupaeTcsa npoba.

3.5 cTaHgapTHble ycnoBua; STP (standard conditions for temperature, STP): HopmanbHble ycrnoBus
npu Temnepartype 273,15 K n gasnenunn 101,325 kMa.

4 O603Ha4YeHNs M COKpaLleHUs

4.1 O6o03Ha4veHunsa

MAL Hg — macca Ha B nepBoii 30/10TocoaepXalleil amanbraMaluuoHHO NOBYLIKE, MKT;

Mga2 Hg— macca Hp Bo BTOpOW 30n10TocoAepXalleil amanbraMalMoOHHON TOBYLIKE, MKT;

CRHg — koHueHTpauus Hp B BOCCTaHOB/EHHOW Npo6e NpPOMbIBOYHOrO pacTeopa, /IMHUM nepejadu oT
Kopnyca unbTpa K COnay MMNUHAXepa Wi Bxody 6/0ka KaTaiMTUYECKOro BOCCTAHOBJIEHWS Mpu OoT6Gope
npo6 13 OCHOBHOTO NOTOKa, MKr/cm3 (pucyHku 1 n 2);

CRl — KkoHueHTpauusi H4 B BOCCTAHOB/EHHOW Npo6Ge MPOMbIBOYHOrO pacTBopa, JIMHWW nepefayn oT
Kopnyca unbTpa K TPOHMKY npn oT60pe npo6 60KOBOro notoka, MKr/cmM3 (pucyHok 3);

CR2 — KoHUeHTpauuss Ha B BOCCTAHOBMEHHON Npo6e NMPOMbLIBOYHOrO pacTBopa, /IMHUK Nojayn nocne
TPOMHMKaA K CONNY MMOUHAXEPA UM BXOA 6/10Ka KaTaIMTUYECKOro BOCCTaHOBEHNS B 0T6ope npo6 60KOBOro
noToka, MKr/cm3;

CSHg — KOHUeHTpauus Hpg B BOCCTAHOB/IEHHOM pacTBOpe Npo6bl ANA aHanus3a TBepAbIX yacTuy, Ha
pTYTb, MKr/cM3;

d — nnoTHoCTb pacTBopa peareHTa, r/cm3;
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Patm — atmoctepHoe gasnenue, kla;

pav — cpepHuii nepenapj AaBneHns U3MEPSAEMOro rasa nepej rasoBbiM CHETYMKOM W aTMOCHEPHbIM
pasnexHuem,kla;

gmHL — CKOpPOCTb MaccoBOro Bbibpoca Hp, BbipaxeHHasa yepe3 maccy asiemeHTapHoi Hp, wmr/c;

gVjgj— 06beMHbIi pacxog AbIMOBOrO rasa 4yepes MjocKoCTb 0T6opa nNpob npu ycnoBusx / Temneparty-
pbl, AaBNEHUSA, BNAXHOCTU U cogepXaHua kucnopoga, m3/c;

Tav— cpefHAsa Temnepatypa M3MeEpPSieMOro rasa nepep rasoBbiM cyeTyukom, K;

n(y) — ctaHgapTHas HeonpeAeneHHoCTb, MKF/M3;

Vd— 06bem cyxoli Npo6bl AbIMOBbLIX Fa30B, NPUBEAEHHbI K CTAHAAPTHLIM YCNOBUSM, M3;

Vf— nokasaHue cuyeTumka rasa B KoHue oT6opa npo6, m3;

VGd— 06bemM cyxoit npo6bl AbIMOBbLIX ra30B A/ aHanu3a rasoobpasHoil pTyTH, NPUBEAEHHbI K CTaH-
[apTHbIM yCNOBUAM, M3;

V/— nokasaHue cyeTuyuka rasa B Havyasne otb6opa npobbl, M3;

Vj— o06beM BO3ayxa, NPOXOASALEr0o Yepe3 CYEeTUNK ra3a BO BPEMS /II0GbIX MPOMEXYTOUHbIX UCMbITaHW
Ha repMeTUYHOCTb, M3;

Vm— o6bem cyxoi npobbl AbIMOBbIX ra3oB, mM3;

Vmaind — 06bem npo6bl Cyxoro AbIMOBOrO ra3a B OCHOBHOM MOTOKe, NPUBEAEHHbIN K cTaHAAPTHbLIM YyC-
nosusM, B 0T6ope Npo6 B 6OKOBOM MOTOKE, M3;

VSd— 06bem cyxoit npobbl AbIMOBbIX ra30B A/ aHasun3a TBEpPAblX YacTul, Ha pPTyTb, NPUBEAEHHbIN K
CTaHOapTHbIM YC/I0BUAM, M3;

Vsided— o06bem cyxoro AbIMOBOrO rasa, oT6MpaeMoro B 60KOBOM MOTOKE, NPUBEAEHHbI K CTaHAAPTHLIM
ycnoBusim, B 60KkOBOM NOTOKe oT6opa npob, m3;

VR— 06bem BOCCTaHOB/EHHON NPo6bl MPOMbLIBOYHOrO pacTeBopa, IMHUK Nepegadn oT kopnyca unbTpa
K conny uMnuHaxepa pacTtesopa xaopuga 070Ba unu Kk Bxogy 6510ka KaTanmTu4yeckoro BOCCTAHOBAEHUS MpK
oT60pe Npo6 B OCHOBHOM MOTOKe, cM3 (pUCyHkn 1 1 2);

— 06beM BOCCTAHOB/IEHHOW NPO6bI MPOMbIBOYHOrO pacTBopa, IMHUK ¢ PUAbTPa Kopnyca K TPONHM-
Ky B 60KkOBOM noToke oT6opa npo6, cM3 (pUcyHok 3);

VR2 — 06bem BOCCTaHOB/IEHHOI MNPO6bl MPOMbLIBOYHOIO pacTBopa, NIMHUM Nojayn nocjae TPOWHMKa K
consly MMNUHAXepa pacTsopa xsopuga o710Ba WM BXoh 6/10ka KaTanMTUYeckoro BOCCTaHOBMEHNA B oT6ope
npo6 60KoBOro NoToka, cM3 (pPUcyHok 3);

VS — 06bEM NPUTrOTOB/IEHHOTO pacTBOpa Npob6bl Ana aHanusa TBepAblX YacTul, Ha pTyTb, cM3;

WW — cpejHee cojepxaHue Bfarnm B AbIMOBbIX raszax B MJIOCKOCTM OT60pa npo6 3a nepuon otbopa
npoo6, %;

ylj —j-e 3HayeHne KOHUEeHTpauun NepBoil N3MepPUTENbLHON CUCTEMBI, MKI/M3;

y2j — j-& 3HayeHne KOHLUEeHTpauun BTOPO M3MEPUTENLHON CUCTEMbI, MKI/M3;

Pg Hg dry—maccoBas koHUeHTpauums rasoobpasHoii Ha B Cyxom BUAe, BbIpaXEeHHAs B BUJe afemMeHTap-
HOW HA B AbIMOBbIX rasax, npuBegeHHas K cTaH4apTHbIM YC/I0BUAM, MKr/M3;

PS Hg dry—cyxas maccoBas koHUeHTpauus Hg B BuAe TBEPAbIX YACTUL, BbIPQXKEHHAS B BUAE 3MEMEH-
TapHoi Hp B obIMOBLIX rasax, npuBefeHHas K cTaHA4apTHbIM YCNOBUAM, MKI/M3;

pHo dry— maccoBas KOHLeHTpauus obueit Ha, BolpaXeHHas Kak 3fieMeHTapHas Hp B AbIMOBbIX rasax
Ha CyxOil OCHOBe Mpu cTaHgapTHOM pacxoge Ha, mMkr/m3;

pHA dry,0 — MaccoBas KOHLeHTpauus Ha, BblpaXeHHas kak afeMeHTapHas Hp B AbIMOBbIX rasax, B
nepecyeTe Ha CyxOe BELLeCTBO Mpu CTaHAAPTHOM AaBNI€HUN W 3TA/IOHHOW KOHLUEHTpauumn kucaopoga, Mkrim3;

pHg/— MaccoBas KOHUeHTpauus Hga, BblpaxeHHas B 3/IeMEHTapHOW pTyTu Mpu ycnoBusax / Temnepary-
pbl, AaBNEHNS, KAC/IOPOAA U BAAXHOCTU, MKI/MS3;

pHg wet— MaccoBas KOHUeHTpauus Hp, BoipaXeHHas Kak anemMmeHTapHas Ha B AbIMOBbIX rasax Ha Bnax-
HOW OCHOBe, NpuBefEeHHas K CTaH4apPTHbIM YCNOBUSAM, MKI/M3;

pHg wetQ— maccoBas KOHUeHTpauusa Ha, BblpaxeHHas B BUAE 3/IEMEHTAPHON PTyTU B AbIMOBBLIX rasax
Ha B/IaXXHOW OCHOBE MpW CTaHAAPTHOM AAB/IEHUM U 3TASIOHHON KOHLUEHTpauuu kucnopoga, Mkrim3;

®0 d— ob6bemHas fons kucnopoga B nepecyeTe Ha CyxOe BELLECTBO, M3MepPeHHas BO Bpems oT6opa
npo6, %;

®0 — cnpaBo4yHan o6beMHas 40N 3TANIOHHOrO Kucnopoga Ans npouecca, %.
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4.2 CokpalleHuda

AAC — aTOMHO-abcop6bUMOHHaa CnekTpomeTpus;

A®PC — aTomMHO-(p/IyopecueHTHaa cnekTpomMeTpus;

®3MN — nepdTop(aTuneH/nponuneH), TeTpaTopaTuneH/rekcad TOPNPONUIEH;
MPA — nepdTopankoKkcmasnkaH;

NT®3 — nonuteTpadTOPaTUNEH.

5 OCHOBHbIe NPUHLMNBI

B AbIMOBbIX rasax pTyTb 06bIMHO MPUCYTCTBYET Kak B rasoBoii, Tak U B TBepaoi casax. PTyTb B Buae
TBEpAbIX YacTuy ynasBauBalwT uAbLTPOM, a razoobpasHas pTyTb MoraowaeTca 30/0ToCoAepXaliein amanb-
raMauMoHHON NOBYLWIKON. O6LWan KOHLEeHTpauua pTyTM B AbIMOBbIX ra3ax BblpaxaeTcs Kak CyMma MacCOBOWA
KOHUEeHTpauun pTyT B ra3oBOi 1 B TBEpPAON hase.

[na onpepeneHns cogepxaHua pTyTv B BuAe TBEPAbIX YacTuy B AbIMOBbIX rasax npoby oTéumpaloT u3o-
KWHETMYECKMM METOLO0M W YacTulibl ynaBnmBalT Ha unbTpe B cooTBeTcTBUMM ¢ MCO 9096 nnn NCO 12141.
PTyTb, 0TO6paHHy0 Ha unbTpe, pacTBOPSAT U oNpefensAioT KOHUEHTPaLMIo ¢ NCNoNb30BaHNeM aTOMHO-ab-
Ccop6UMOHHOI cnekTpomeTpuu xonogHoro napa (AAC XM, NCO 12846) nnn aToMHO-(p/TyOPECLLEHTHOW Chek-
TpomeTpuu xonogHoro napa (APC XM, NCO 17852). NMocne nogrotoskn npoby (cm. 9.2) cnepyet cpasy npo-
aHanMsnpoBsaTthb.

Ma3o06pasHylo pTyTb B AbIMOBbIX rasax, npowejwyo yepe3 ubLTP, y1aBanBalT 30/10TocoaepxaLlei
amasnibramaunoHHON /IOBYLIKON, fanee pTyTb BOCCTaHaB/IMBAalOT C UCNOMIb30BaHNEM pacTBopa x/jaopuaa oo-
Ba WM nojorpesaemoro 6510Ka KataJMTMYeCcKoro BOCCTaHOBMEHUA. PTyTb, amasibrammpoBaHHas 30/10TOM,
BbICBOOOXAaeTCA Npu HarpeBaHWy NOBYLIKA, U ee onpeaensioT ¢ NOMOLLb0 aTOMHO-a6cop6bUMOHHON cnek-
TpomeTpum (AAC) nnn atomHo-chnyopecueHTHol cnektpomeTpun (APC).

Ecnun ckopocTn notoka n obuwme o6bembl oT6opa Npob ANt N3MEpPeHU TBEPAbIX YacTuy 1 razoobpas-
HO pPTyTU coBnagalwT, TO 0T60p NPO6 BbINOMHAT O4HOBPEMEHHO C NOMOLLbI MpoLeaypbl U30KMHETUYECKOTO
ot6opa npob.

6 PeareHTtbl

6.1 O6uwme NONOXeHUs

Ans npoBeAeHWs AAHHOrO MeToda TpebylTca Ccrneaywlmne peareHTbl MNPU3HAHHOW aHanUTUYEeCKoW
UNCTOThI.

6.2 Bopa

CooTBeTcTBYeT cTeneHun 1, ykazaHHoin B UICO 3696, o5 Bcex npob u pasbaBrieHuid.

6.3 A30THasa Kucnorta
w (HNO3) =65 %, d (HNO03) = 1,4 ricm3.

MpumeyaHune — Mcnosb3ytoT a30THY KMCAOTY pasHoii KoHueHTpauun: d (HNO3) = 1,40 r/cm3 [w (HNO3) =
=650 r/kr], Tak n d (HNO3) = 1,42 r/cm3 [w (HNO3) = 690 r/kr].

6.4 CepHaa kucnorta

c (H2S04) = 0,5 monb/am3.

MeZANeHHO MPU OXTAXAEHUN U NepemMelunBaHun BHOCAT 28 cM3 KOHLEHTPUPOBAHHOMW CEPHO KUCNOTbI
[d (H2S04) = 1,84 r/cm3] B MepHyto konby Ha 1000 cm3, cogepxallyto npumepHo 500 cm3 Bogbl, a 3aTem npwu
nepemelBaHum 4o06aBNAT BOAY A0 METKN.

6.5 PactBop xnopuga onosa (Il)

p (SnCI2) = 100 r/am3.

Jo6asnswT 60 cm3 cepHoit kucnoTsl (6.4) k 10 r gerngpata xnopuga onosa (Il) 1 npu nepemelLBaHnm
HarpeBalwT [0 pacTBopeHus. lMocne oxnaxaeHus [06aBAAT cepHyk kucnioTy (6.4) go o6bema 100 cm3.
Mepen vcnonb3oBaHWeM 3TOT pacTBOp crefyeTr NpPoAyTb MHEPTHbIM rasom, TakMM Kak aproH wunm asor, Ans
yaaneHua cnefos Ha. PacTBop xpaHAT He 60nee oAHOlM Heaenu nocsie NpuroToBAEHUS.

4
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6.6 ®ocdaTHbIi BydepHbli pacTBOp

c (KH2P04) = 0,025 monb/am3 n ¢ (Na2HP04) = 0,025 monb/am3, pH 6,86 npu 298 K.

Momewatot 3,39 r gurngpodocdarta kanua n 3,54 r rugpodocdara HaTpus B cTakaH u gob6aBnsaoT Boay
ANns pacTBOpeHusi. [epeHoCsAT pacTBOp M3 XMMUYECKOro cTakaHa B MepHY konby Ha 1000 cm3 n fobaBnatoT
BOAY [0 MeTKM. XpaHAT ero Bo )TOPON1acToBO €MKOCTU WM B eMKOCTU U3 APYroro MHepTHOro marepuana
(NT®3, MDA nnm ®3M). PacTBOp XpaHAT He 60n1ee OAHOWN Hedenu nocsie NPUroToB/IEHUS.

6.7 MNnaBuKoBas KuUc/oTa

w (HF) = 40 %, d (HF) =1,16 r/cm3.

6.8 ConsHasa kucoTa

w (HCI) = 37 % ,d{HCI) =1,19 r/gm3.
6.9 CTaHgapTHbI pacTBOp pPTyTH

CTaHAapTHbIA pacTBop pTyTn B cooTBeTcTBUN ¢ MCO 12846 n NCO 17852.

6.10 PacTtBOp 419 NPOMbIBaHUA

w (HNO3) = 50 r/kr.

MomewatT 77 r a3oTHON kncnoTel [w (HNO3) = 650 r/kr] nam 72 r a3oTHol kucnotbl [w (HNO3) =
= 690 r/kr] BO pToponnacTtoByt 6YyTbiAKy uav n3 NT®I, MOA nnu ®3M u gobasnAT BOAbI A0 06LLEro Beca
1 k. PacTBOp XpaHAT He 6osiee OAHON HeAenu nocse NPUroToB/EHUS.

6.11 OcylwunTesib aHaIM3MpPYEMOro rasa

KpynHO3epHUCTLIN cunukarenb ¢ caMoOuHAnKaumei.

6.12 YnaBnunBawowmnii areHT gnsa prytn

B kauyecTBe ynasnuBaloLllero areHTa Asisa pTyTv UCNOMb3YIOT MaTtepuasbl, Takne Kak anatomosas 3emns
N rpaHy/bl AMOKCuAa KpemMHUA, MOKPbITble TOHKUM C/10eM 30/10Ta WX HaHo4dacTuuamu 30/0Ta. [10CKO/bKY
CMnoco6bHOCTbL aManbraMupoBaHUA 3aBUCUT OT MOLWaAM NOBEPXHOCTU 30/10Ta, cnefyer Bblbuparb BCMNOMO-
ratefibHble MaTtepuasnbl ¥ MeToA MOKPbITUS 30/10TOM, KOTOPbIA AaeT A0CTATOYHYK Maowajb NOBEPXHOCTU
ONA ueneBoro gunanasoHa onpefeneHna pTyTu. YnasnuealwLlme areHTbl KOMMepUYeckn foCTynHbI1) uam moryt
OblTb MPUTOTOB/IEHLI B NabopaTopuu.

Mprvmep NPUroTOBMIEHMA yNaBAWBalKLWeEro areHTa: B 3 r 4MatomMoBOil 3eMIM C pasMepom 3epHa oT 420
[0 590 MKkM [06aBNAT pacTBop, MNOJyYEHHbI pacTBopeHuem 1 r TeTpaxnopoaypuHosoi (lll) kucnotel B
20— 30 cm3 BoApl, U CMELINBAOT UX A0 OAHOPOAHOW cMecu. BHavyane cmecb HarpeBaloT NpuMepHo Ao 353 K,
nocse nomewiarT B neyb U HarpesalT npumepHo Ao 1073 K B TeyeHne 30 MUH, A0 OocyweHuda. Ana npuro-
TOB/IEHWSA YyNaBAUBAKLWEro areHTa, a Takke teTpaxsopoaypuHoBoil (llI) KUCNOTbI NCNONBL3YKT HaHOYAaCTULbI
30/10Ta (cpeaHunii gnameTp; NpnuéanM3nTensHo 10 HM), AMcneprupoBaHHblie B BOAe WM ataHone. B aTom cnyyae
NCNOMb3YyT PacTBOp, MPUrOTOB/IEHHbIN NyTem gob6asneHua 0,3 T BOAHOIO UM 3TAHOMOBOrO pacTBopa HaHo-
yacTul 30/10Ta € KoHueHTpaumein 10 % B 20 cm3 k 30 cmM3 Boabl BMeCTO pacTBopa TeTpaxsopoaypuHosoli (1)
KACNOTbI. B Lenom, marepuansl HOCUTENSA, NOKPbITblE HAHOYaCTULLAMY 30/10Ta, CNOCO6HLI cobupaTb 60sbliee
KONMYEeCTBO PTYTWU, YEM Te, KOTOPble MOKPbITbl TOHKUM C/I0EM 30/10Ta, NMPUrOTOBMIEHHLIM C UCNOJIb30BaHNEM
TeTpaxnopoaypuHosoli (Ill) kKncnoTsl.

7 O6opypoBaHue

7.1 OCHOBHbIEe NOJIOXEHUS

Mcnonb3yloT ABa Tvna cuctem oT6opa Npo6: ocHOBHas M GokoBasl. B cucTeME C OCHOBHbIM MOTOKOM
BECb OTO6GpAaHHbLIA AbIMOBO ras NPOXOAWUT Yepes3 30/10TOCOAEPXaLlyld aMasiblamMmaluoHHY0 /I0BYLIKY, B TO
BPEMSI Kak B YCTPOWCTBE C 6GOKOBbIM MOTOKOM TOJIbKO 4acTb OTOGPAHHOrO AbIMOBOIO rasa NpoxoauT yepes
noByuwky. OT60p Npo6 M3 OCHOBHOrO MOTOKA MCMOML3YIOT, KOrAa CKOPOCTb MoToka M o6luii 06bem oT6opa
npo6 Ana MamepeHuii pTyTv B razoo6pasHoii 1 TBepaoit hase oanHakoBbl. OT60P NPo6 B GOKOBOM MOTOKE UC-

1) [onyckaeTcs UCMOMb30BaHWE aHasIONOB YNaB/MBAOLWLMX areHTOB PTYTW, PacnpoCTPaHEHHbIX Y AOCTYMHbIX B
Poccuiickoin depepaupm.
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Nosb3yT, KOrga pacxog wav obwuii o6bem otbopa npob AN M3MEpeHUin pTyTM B ra3oobpas3Hoi u TBepaoi
haze pasnuuatroTcs.

Mpn 3TOM MCNONbL3YKT ABE NUHMM OT6Bopa Npo6 OAHY AN TBEPAbIX YacTuy PTYTM WM OA4HY ANSA raso-
o6pasHoli pTyTH, fAaxe ecnim CKOPOCTb NOToKa unm obwunin o6bem ot6opa Npob pasnuyHel. e GoOpCcyHkn s
oT6opa npob, COOTBETCTBEHHO A1 TBEPAbIX YacTuy, 1 ra3o06pasHoi pTyTU, pasMew,arT B COCEAHUX TOUKax,
B KOTOPbIX (DU3MKO-XMMUYECKME NapamMeTpbl, TakMe Kak KOHUeHTpauusa pTyTM M pacxof rasa, CUMmTarTcs K-
BUBA/IEHTHbIMU. TBEpPAbIe YacTulbl PTYTU cOBMpalOT Ha PuNbTP U3oKMHEeTUYeCKU. FazoobpasHylo pTyTb ynaB-
NMBaloT 3010TOCOAEepXKaleli amasnbramalMoHHOM /TOBYLWKON HEN3OKMHETMYECKMM CNOCO60M nocse yaaneHus
yactuy. HemsokumHeTnyeckuii oT6op razoobpasHoii pTyTM BO3MOXEH TO/ILKO B TOM C/lyvyae, ec/ii B AbIMOBbIX
rasax OTCYTCTBYKT Kanau BOZbl.

7.1.1 OT60p NPo6 N3 OCHOBHOIO MOTOKa

MpuHUuNManbHas cxema cucTeMbl oT6opa Npo6 B OCHOBHOM MOTOKE C MCMNO/Ib30BAHUMEM YCTaHOBKM BOC-
CTaHOBJIEHUA XNopuaa ofloBa MNpuBefeHa Ha pucyHke 1. YCTpolicTBO COCTOUT U3 Npo60o0THOPHOro 30HAA,
BK/IKOYAIOLWLEro consao u Kkopnyc hunbTpa, KOTOPbIA NpM HEOO6XOAMMOCTU MOXET 6biTb HarpeT, HarpeTyt nepe-
LaloLY0 NMMHUI0, ABa MMNUHAXEpPA, coaepxalnux Xxaopua 0a108a, pacTBop A/ BocCcTaHoBAeHus Ha2+ o Hae,
UMNUHAXKEP LS NPOMbIBKM rasa, cogepxawmin dpoccaTHblii 6ychepHbli pacTBop, OCywawwWwnii MMNUHAXEpP
(nycToii), ABe 30/0TOocCoAepXalwme amanbraMaluuOHHbie NMOBYLKN ANA ynaBAUBaHUS rasoobpasHoit pTyTw,
CYLUM/IbHYI0 YCT@HOBKY, coAepXallylo cunukarenb, Hacoc, rasoBblli CYETUMK U CUCTEMY M3MEpPEHUsA pacxoja
aHanM3npyemoro rasa. B npo600TH6OPHY NMHUKID AOMXKHbI ObITb BK/KOYEHbI TEPMOMETP U MaHOMETP OIS W3-
MepeHUsa TemnepaTtypbl U AaBEHUS U3MeEPAEMOro rasa. [1ns namepeHns aTtMocepHOro gaBsieHUs BO Bpems
UCMbITaHUA HEO6X0AMMO UCNOMb30BaTh 6apomeTp, YTO6bl 06bEM 0TOMPAEMOrO rasa MOXHO 6bl/I0 NPUBECTU K
cTaHfapTHbIM ycnosuam 273,15 Kun 101,325 kMa.

1— npo600TOOpPHbI 30HA; 2 — COBPaHHbIA UNLTP; 3 — NMHKA Nepegayn ¢ NoJorpeBoM; 4 — uMnuHaxep ¢ SnCl2; 5 — nMnuHmKep

AN 04MCTKM ra3a; 6 — ocyluallmnii uMnuHaxep (NycToid); 7 — 30/10TOocoAepXallas amMasibramalyoHHas /oBYyLUKa; 8 — cylunibHas

yCTaHoBKa (cunukaresnb); 9— Hacoc; 10— TepmomMeTp 1 MaHoMeTp; 11— ra3oBblil cHeTUMK; 12— pacxogomMep; 13— conio UMNUHIKepa;
14 — oxnaxgawowan BaHHa

PucyHok 1— MpuHuMnranbHas cxema OCHOBHOI /IMHUM 0T6opa Npob ¢ yCTaHOBKOW BOCCTAHOB/IEHNSI PaCTBOPOM
xnopuga onosa

MpuHuunmanbHaa cxema cuctembl oT60pa NPo6 M3 OCHOBHOrO NOTOKA C UCNOMb30BaAHMEM Nojorpesae-
MO YyCTaHOBKW KaTa/IMTUYeCcKOro BOCCTAHOBMEHUA NPuUBEAeHa Ha pucyHke 2. lns BoccTaHoBAeHua HAa2+ go
Ha° BmecTo pacteBopa x/siopuga 0/10Ba UCNO/b3YT TBEPAbIi BOCCTAHOBUTENb. VIMNUHAXEP 418 NPOMbIBKU
rasos, cogepxawunii pocatHbli 6ydepHbIli pacTBop, He TpebyeTcsl, NOCKO/bKY TBEPAbIA BOCCTAHOBUTENb
Takke yganseT mewarwuwme rasbl, Takme kak S02, NOx n HCI. MycToii uMnuHAXep ucnonb3yetca Ansa ygane-
HWUS BNaru.

7.1.2 OT60p NPob6 M3 BOKOBOro NOTOKA

MpuHuunmanbHas cxema cuctembl oTbéopa nNpo6 B 60KOBOM MOTOKE C UCMONIb30BaAHWEM YCTaHOBKM BOC-
CTaHOBJIEHNA X/lopua [BYXBa/IeHTHOrO 0/10Ba NpuBefeHa Ha PUCYHKe 3. YCTPOWCTBO COCTOUT MOYTU U3 TeX
Xe KOMMOHEHTOB, 3a UCK/IIOYEHWEM TPOWHUKA, KOTOPbIA pasgenseT NOTOK ra3a ANA NOJSyYeHUss COOTBETCTBY-
lowero pacxoga rasa B npegenax ot 0,2 go 1,0 gm3MunH ans otéopa npob rasoobpasHoin pTyT. Takxe wuc-
NoNb3YyT YCTAHOBKY C MOAOrPEBOM KaTa/IMTUYECKOr0 BOCCTAHOB/IEHUA BMECTO YCTAaHOBKM BOCCTAHOBJ/IEHUA
xopuia AByxXBasleHTHOro 0/10Ba.
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1— nNpo600T6OPHbINA 30HA; 2— COBpaHHbIi PUNLTP; 3— NMHUSA Nepeaayn c NOAOrpPeBoM; 4 — TBepLAblii BOCCTAHOBUTENb; 5— ocyLuaroLmii
uMnuHgpKep (nyctoil); 6 — 30/10TocoAepXallan aMmanbramalnoHHas NoByLlKa; 7 — CyluubHas ycTaHoBKa (Cuiuvkarenb); 8 — Hacoc;
9 — TepmomMeTp U MaHomeTp; 10 — ra3oBblli cueTunk; 11 — pacxogomep; 12 — oxnaxpgawlwasa BaHHa; 13 — conio MMNuHaXepa

PucyHok 2 — MpuHUMNUanbHasi cxemMa OCHOBHOM TMHWKM 0T60pa Npob ¢ 060rpeBaemoii YCTaHOBKOI KaTafiMTU4eckoro
BOCCTaHOB/IEHUS

1— npo600TOOPHbLIN 30HA; 2 — cOBpaHHbI MAbTP; 3 — NNHKWA Nepegadn ¢ NoforpeBoM; 4 — umnuHmkep ¢ SnCl2; 5 — nMnuHoKep

O/151 OUYMCTKM rasa; 6 — ocyllalwmin umnuHgxep (NycToi); 7 — 30/s10Tocodepxallias aMasibraMmauyoHHast NIoBYLUKA; 8 — CylunsibHast

ycTaHoBka (cunvkaresnb); 9— Hacoc; 10— TepmMomeTp U MaHoMeTp; 11— ra3oBbIil cueTumnK; 12— pacxogomep; 13— consio UMNUHMKepa;
14 — oxnaxparoLwan BaHHa; 15— TPOHUK; 16 — OCHOBHOI NOTOK; 17 — GOKOBOW NOTOK (C NOAOrpeBoM)

PucyHok 3 — lMpuHumnmanbHas cxema AvHUM GOKOBOro 0T6opa Npob ¢ yCTaHOBKOW BOCCTAHOB/IEHWS X/lopmaa 0M10Ba

7.2 Tpo600TO6OPHbIN 30HA

AvnameTp Bbl6MpatloT Takum o6pa3om, YTo6bl OH COOTBETCTBOBA/I TPEBYEMOMY pacxody rasa npu otéope
npo6. Bbi6bop npo600T60PHOro 30HAA A0/HKEeH cooTBeTcTBOBaTh NCO 12141.

Mpo600T6OPHbI 30HA AO/MKEH BblAEpXMBaTb Temnepatypy B Bo3ayxoBoge. OH AOMXeH 6biTb YCTOW-
UMBLIM K XMMMWYECKOMY BO3[EWCTBUIO Pas3/IMUHbIX 3arpsA3HSAOLLMX BEWECTB B BO3gyxoBoge. Moaxoasummm
mMaTepuanamu gas otéopa npob pTyTu ABAAKTCA KBapueBoe cTekno, MTO®33 n TuTaH.

30HA4 HEOBXOAMMO TUlaTesIbHO ouulaTh nepep KaxAblM aHann3om npo6bl, NPOMbIBas €ro NPOMbIBOY-
HbIM pacTBopoM (6.10) n gucTunanpoBaHHoO Bogolk. OnonackMBaHue criegyeT NOBTOPATL A0 TexX Nop, Noka B
NPOMbIBOYHOII BOAE He OCTaHeTCcs TBEPAbIX YacTul,.
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7.3 ®dunbTp

®uNbLTP [OJ/IKEH BblAepXusaTb NPOAO/IXUTENbHOE BO3felicTBMe TemnepaTypbl [0 40 K Bbiwe Temne-
paTypbl B KaHasne ana otéopa npob, 4tobbl NpefoTBpaTUTb U3MEHEHUe kavyecTBa unbTpa. dPPHEKTUBHOCTL
hunbTpa Ao/mkHa 6bITb Bbilwe 99,5 % ANA NCNbITaTeNIbHOTO aspo30/1s CO CpefHUM AnameTpom vactuy 0,3 MKM
NP MakcMMasibHOM OXWAaeMoil CKOPOCTU MoToka. MakcuManbHoe cofepxaHue pTyTh B UCXOAHOM (hunbTpe
[OJMKHO 6bITb MeHee 10 % COOTBETCTBYIOLLEI0 KO/IMYECTBA, KOTOPOE PaCCUMTLIBAOT U3 HWXKHEro guanasoHa
onpegeneHus. MNMepen oT60poM PUALTP HEOOGXOAMMO BbICYLIUTbL M B3BECUTb B cOOTBETCTBUM ¢ CO 9096 nnn
NCO 12141.

®unbLTP M3 KBApPLEBOro BO/IOKHA NMOMeLL AT B KaHa/a MexXxay 30HAO0M 1 nepejatowein nuHuen (dbunbTtpa-
Lns BHYTpM Tpybbl). PekomeHAaytoTca uabTPbl U3 KBApLEBOro BOMOKHA 6e3 cBasywumx. depxartens hunbtpa
[O/KeH UMeTb repMeTnyHoe ynaoTHeHMe OT npoTteyek. Ecnu Temneparypa AbIMOBbIX ra3oB HUXE TOYKU POCHI
nnn Kopnyc unbTpa He MOXeT OblTb BCTAB/IEH B KaHas, Kopnyc dunbTpa A0/MKEH ObiTb pasMelleH BHe Ka-
Hana (unbTpauymsa BHe Tpy6bl) B cooTBeTcTBUMU ¢ MCO 9096 nnn MCO 12141. Kopnyc punbTpa TwatesibHO
ounLLLaloT NPOMbIBOYHLIM pacTBopom (6.10) n gucTunnmpoBaHHOW BOAOW B ykazaHHOM Mopsifke W TUlaTenbHO
BbICYLUMBAIOT nepeg oT6opom npoobbl.

MpumeyaHune — PacnpegeneHune pTyTv B ra3oBoi pase v B TBEPAOI hase 3aBUCUT OT TemnepaTtypbl puibTpa-
UMM 1 agacopbumm razoobpasHoii pTyTM M MOBTOPHOMO MCNapeHus PTyTh B Buae TBepAbIX YacTul, Ha unbtpe. Mostomy,
0COGEHHO €C/IN Mcnonb3yeTcsl unbTpaums BHE AbIMOBOI Tpy6bl, TOUHOE ONpeaesieHne pTyTv B BuAe TBEPAbIX YacTul, 1
razoo6pasHoii pTyTM B TOM BUAE, B KOTOPOM OHW CYLLECTBYHOT B YC/TOBUAX AbIMOBON TPY6bIl, 3aTPYAHEHO, HO O6LLYH KOH-
LEHTpaLMIO PTYTW BCE XE MOXHO OnpeaenuTb.

7.4 JIuHna nepepaymn

NInuna nepegaun gosmkHa ObiTb CTONKOW K XMMUYECKOMY BO3LENCTBUIO ra30B M a3p030/1eil, NPUCYTCTBY-
IOWKUX B aHanM3npyeMom rase. Moaxoaswmmu matepuanamu ans otéopa npob razoobpasHoil pTyTU ABASAIOT-
ca kBapueBoe cTekno, NMT®3 n tntad. Mpu ncnonb3oBaHWKM NMHUKM Nepejayn M3 TUTaHa TemnepaTypa rasa
[O/MKHa noapepxmBatbes Bbiwe 453 K, nockonbKy pTyTh 06pa3yeT amanbraMmy ¢ TUTaHOM Mnpu TemnepaTtype
HuXe 453 K.

NInHna nepepaun pgonxHa 6biTb TWATE/NIbHO OYMW,EHA C MCNOb30BAaHMEM MNPOMbIBOYHOrO pacTeopa
(6.10) n gucTUNNMpPOBAHHOW BOAbI B YKa3aHHOM MOpPSiIKE U TWlaTe/ibHO BbiCylleHa nepen oT60pom npo6.

NInHna nepepayn fonkHa MMeTb cucTeMy oborpeBa, cnocobHy noaAepXuBaTb TemnepaTypy rasa Ha
BbiIXxo4e He MeHee 423 K unu 6onee 20 K Bbilwe Temnepartypbl TOYKU POCbI, B 3aBUCMMOCTU OT TOrO, YTO BbiLLE.

7.5 BNok npegBapuTesibHON 06paboTKn

OkucneHHas pTyTb (HA2+) B ra3oBoi hase gonmkHa 6biTb Npeobpa3oBaHa B aeMeHTapHy pTyTb (HA°),
N MellarLume rasbl, KOTopble yXyawaT 3 hekTUBHOCTb 30/10TOCOAEPXKALLEN aMasibraMalMOHHOM NOBYLUKK,
JOMKHbI ObITb yaaneHbl. YCTaHOBKa npefBapuTesibHOl 06paboTkn ANA 3TUX Leseil COCTOUT U3 Cepum UMMUH-
[XXepoB Wan NoJorpeBaemoli yCTaHOBKM KaTasiMTU4eckoro BOCCTaHOB/IEHUSA.

Mpn “cnonb3oBaHUM UMMNUHAXEPOB MEPBbIA W BTOPO [O/KHBI COfAepXxaTb pacTBoOp xjopuia osiosa
(6.5) pnsa BoccTaHoBneHns Ha2+ po Ha°. TpeTuit nMnuHaXep A1 NPOMbIBKY rasa, cogepxaliunii pocaTHbli
6yhepHblli pacTtBop (6.6), ncnonb3ywT, ecny AbIMOBOI a3 cofepXuUT KUC/ble rasbl, Takue kak HCI, copep-
XaHune kotopbix 6onee 10 mr/gm3. Auokecng cepbl (S02) npy KoHUeHTpayun 1000 mr/gm3, NOX npyn KOHUEeHTpa-
uum 500 mr/gm3 n CO npu KoHueHTpauun 100 mr/am3 He BAMAOT Ha 3D PEKTUBHOCTL JIOBYLLKM HE3ABUCUMO OT
HaNMunsa WAM OTCYTCTBMSA MMMNUHAXKEPA AN NPOMbIBKM rasa. UeTBepTblil UMNUHAXKEP AO/KEH OblTb NYCTbIM,
4yTo6bl ynasnusartb N06ble BbIGPOCH UMMUHAXKEpPA A/ Fa30BON OYMCTKU. DTOT UMMNUHAXEP Takke ypanset
Bnary. MIMnuHaxXepbl AO/MKHbI XPaHUTLCA B OXNaXxaalolen BaHHe, Kak NoOKasaHO Ha pucyHke 1.

Ona BbICOKON 3PP EKTUBHOCTN BOCCTAHOB/IEHUA W yAalleHUs peKkoMeHAyeTCsA pacnpefensaTb rasoBblii
MOTOK B 3TWX pacTBOpax Kak MOXHO 60siee OAHOPOAHO W MMeTb AOCTATOYHO ANUTESIbHOE BpPeMs KOHTakTa
MexXay rasom u pactBopoM. OTW PacTBOPbl HE A0/HKHbI NEPEHOCUTLCA rasoBbiM NMOTOKOM K criegyrowemMy Um-
nuHAXepy. Ha npakTtuke goctatoyHoe cBo60AHOE MPOCTPAHCTBO Takxe paspylwuT byl neHy, kotopas Mo-
XeT obpasoBartbCcs, Npu 6apb6oTUpPOBaHNM rasa vyepeld pacTBOp. TUMUYHLIA 06bEM UMNUHAXKEPOB cOoCTaBnAsAeT
250 cm3, a onTMMasnbHbIl 06bemM 3Tux pactBopoB — 100 cm3. Conno MMNUMHAXepa MMeeT HAaKOHEeYHUK u3
hpuTTOBaHHOrO cTekna unu MTP3.

VMNUHOXKepbl MOTyT 6bITb U3rOTOB/IEHbI U3 KBApLLEBOro cTekna, 6opocuankaTtHoro crekna wam NTP3 u
[OJDKHbI 6bITb MPOMBIThI Y OYWLLEHBI MPOMbIBOYHbIM pacTBopoM (6.10) n guctunnupoBaHHOW BOAONW B yKa3aH-
HOIM mocnefoBaTeIbHOCTU W AO/DKHbI 6bITh TWATENbHO BbiCYWEHbl nepeg oT60pom npob.

8
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Mpn MCNob30BaHUM YCTAHOBKM KaTa/IMTUUYECKOTO BOCCTAHOBJ/IEHUS NMPUMEHSAKT TBEPAblA BOCCTAHOBU-
Tenb ANna BoccTaHoBnewnsa Ha2+ no Ha°. B kayecTBe BOCCTAHOBUTENSA OObIYHO MCNOJ/Bb3YHT CYyNbPUT WK
gocchat wenoyHbix metannos (Na wam K) nam wenoyHozemensHbix metannos (Mg nam Ca), oH Takxe ygans-
eT Mewawuwme rasbl, Takne kak S02, NOx n HCI. TBepablii BOocCTaHOBUTENb, Kak npaBuno, paboTaeT npu no-
BbIWEHHbIX TeMnepaTtypax oT 573 go 773 K, utobbl o6ecneunts TepMnuyeckoe npeobpaszoBaHne OKUCMEHHOW
PTYTV B 3/1IeMeHTapHy pTyTb. Ocywawwmin nmnuHaxep (NycToi), cogepxawniicsa B oxnaxgawulein BaHHe,
NN anekTpuyeckas oxnaxgawlas yctaHoBKa A0/MKHbI ObiTb NOAKIOYEHBI ANA YAANEHUA BNaru, Kak nokasa-
HO Ha puUcyHke 2.

7.6 3o50TO0CofepXkallan amanbramaunoHHas /10BYLLKa

Ona adekTMBHOrO ynasnumBaHus pTyTM MCMNOMb3YHOT ABE 30/10TOCOAepXaline amanbramalnoHHble
NOBYLIKN, pasmelleHHble nocnefoBaTesibHO. JIOBYLWKU MOryT 6biTb M3rOTOB/IEHbI U3 KBapLeBOro ctekna. eo-
MeTpus IOBYLUEK WU KOSIMYECTBO MatepuasioB ANA aManbraMupoBaHusa AOJ/IKHbI ObITb Taknmmu, 4Tobbl adhdek-
TUBHOCTb YNaB/IMBAHNA 3/IeMEHTApPHOW pTyTU cocTasnsna He meHee 95 % npu BbIGpPaHHON CKOPOCTM NOTOKa
npo6 n B uccnegyemoMm gmanasoHe KOHUeHTpauuii. Ecnum abcontoTHOE KONMYecTBO PTyTW, 3aXBayeHHON BTO-
poii NOBYLIKOW, npeBbiWaeT 5 % OT KoM4ecTBa PTYyTH, YIOBMIEHHON NepBOA SIOBYLIKONM, TO 06WKiA pesynbTart
He NpuHMMaeTcA. 30/10Tble IOBYLIKA KOMMEPYECKN AOCTYMHbI, WIN OHW MOTYT GblTb CKOHCTPYMPOBAaHbI B na-
6opaTopum.

Mpumep 30n0TOCOAEpPXKALLEl amanbramauuoHHOW NOBYLWKMA NpvBefeH Ha pucyHke 4. [na npuroTos-
JIEHVA NOBYLWIKM MoMelalT KpemHeseMHyt Baty, oT 80 go 200 mr ynaBnuBawuwero ptytb areHta (6.12) u
KpEMHE3eMHYI0 BaTy B yKazaHHOM nopsgke B TPY6Ky M3 KBapLeBOro cTekna, kotopas umeet BbleMKy. Harpe-
BaAlOT 30/10TOCOAEpXalLlyo amanbramaynoHHyo nosyuwky npu 873 K go 1073 K B TeyeHne 5 mMuH, noka B Hee
nponyckaeTcs He cogepXallinii pTyTu ras-HocuTesb co ckopocTbio oT 0,2 o 0,5 AM3/MUH, a 3aTeM nomeLLarT
NOBYLWKY B CTEK/SAHHYIO NPOOWPKY, repMeTUYHO 3aKpbiBalOT NPO6KON M3 ByTunkaydvyka Ansa xpaHewus. Mocne
ONNTENBbHOIO XpaHeHUA NIOBYLLKY criefyeT O4MCTUTL NyTeM HarpeBaHWsA nepej Ucnosib3oBaHueMm ee Ans oT-
6opa nNpo6, 0cCO6eHHO Npu aHanMse pPTyTW NPU OYEHb HU3KMX 3HAYEHUAX KOHUeHTpauuu. CpokK XpaHeHus —
6 Mec ¢ MOMeHTa ee W3roTOBNEHUS.

0 4

1— KpemHeseMmHasi TpyOKa; 2 — y/laB/MBaOLWLMIA PTYTb areHT; 3 — KpemMHe3eMHas Bata

PucyHok 4 — 3onoTocogepxallas amasibraMaumoHHas noByLuka (npymep)

7.7 CywnnbHaa yctaHoBKa

CywunnbHy ycTaHoBKY 3anosiHAatT 200— 300 r cunukarensa (6.11) gnsa cywkn npobbl rasa nepepg Haco-
COM, CYETYMKOM rasa 1 pacxogoMepom.

7.8 Mpo600THOPHLIA Hacoc

Hacoc ucnonb3yetca ans ot6opa npobbl Yepes MHUIO 0T60pa npob. OH A0/MKEH GblITb FEPMETUYUHbIM,
CNoco6HbIM NOAAEPXMBATL BbiGPaHHY CKOPOCTb MNOTOKA NPo6 B TeueHUe Bcero nepuoga ot6opa npob, v ero
Heo6X0ANMO perympoBaThb C NOMOLLLIO perynstopa pacxoga.

7.9 TepmomeTp

OH AomkeH 6bITb BCTPOEH B INHMIO 0T60pa NPo6 Mexay CyWWIbHOW YCTaHOBKOM M ra3oBbIM CUETUMKOM.
TepmomeTp fo/XeH o6ecneumBatb U3MepeHne abCcoNTHOW TeMMNepaTypsl.

7.10 MaHowmeTp

OH fgo/mMKeH MCNOoMb30BaThCA A1 U3MEPEHUSA pa3HULbl AAaBEHUIA MeXay rasom, NOCTynawuwum B CYeT-
4yuk rasa, n atmoctepoin. OH gonkeH 6bITb cnocobeH N3MepsaTb nepenag AaBNeHUs € TOYHOCTbH A0 1 % oT
nepenaja AaBneHus, c TOYHocTbio A0 1 % oT abcontoTHOI TemnepaTypbl.
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7.11 CyeTyuK rasa

O6beM OCyLleHHON npobbl rasa cregyeT naMepsaATb C MOMOLWbIO KaMbpoBaHHOIO ra3oBOro cyeTyumka.
[a30Bblii CUETUMK AO/KEH UMETb TOYHOCTb B npegenax 2 % npu o6beme, onpeaensaeMom no pacxoay cucrte-
Mbl 0T60pa npoo.

7.12 Pacxogomep
Pacxogomep fo/mKeH GbITb CNOCOBEH M3MEPSTb Pacxoh € TOYHOCTbi +10 % OT 06 Ero 3HaYeHNS.
7.13 bapomeTp

OH JOJ/IKEH MCMO/Ib30BaTLCA A1 M3MEPEHUss MeCTHOIo aTMOCHepHOTo AaB/ieHns B Kunonackanax (krfa)
C TOYHOCTbIO A0 1 % OT abGCO/IOTHOIO AaBMEeHUs.

8 OT60p nNpob
8.1 OO6ume NoNoXeHUS

OT60p Npob6 TBEpPAbIX YacTUL, PTYTU OCYLLECTBASAKT M30KMHETUYECKAM MeToAOoM, a oT60p npob raso-
06pasHoi PTYyTM — U3OKMHETUYECKMM WAN HEWU3O0KMHETMYECKUM. Korga CKopocTuM moToka uam obuwme o6bembl
oTbopa npob6 AN M3MeEpPEHUs ra3006pa3HoOn 1 AUCNEPCHON PTYTU pasnunyarTcs, Npobbl PTYTU B BUAE YacTuy,
M ra3o06pas3Hoii pTyTM OTOMpaKTCs OTAE/BHO C MCMNO/Ib30BaHUEM NMHUKN 0T60pa Npo6 B 60KOBOM MOTOKE UMK
OBYX NUHWIA oT6opa npob (7.1).

B mecTte oT6opa npo6 gomkHa ObiTb nNpeaycmoTpeHa 6e3onacHas pabouyas nnartcopma, 4ToGblI BCe
Toukn oT6opa Npob mMorau 6bITb AOCTYyNHLI B cooTBeTcTBUM ¢ ICO 10396.

8.2 lMonoxeHne n Touka oTéopa npob

OT60p Npob NpoBOAMTCA B MecTe, oTBevatowem TpeboBaHuam MCO 9096 nam MCO 12141. OT60p Npob
[OMKEH MPOBOAWUTLCS MOCPEeACTBOM NOAXOASAWEr0 MopTa AOCTyna, 4yepe3 KOTOpPoe NPo6GOOTOOPHUK MOXET
6bITb BBEAEH B Tpy6y. MOpPT A0/MKEH 6bITb 3anNn10MOGMpPOBaH, Korga OH He ucnonb3yeTtcs. MNpy Ucnosb3oBaHUK
OBYX NUHUIA oT60p Npo6 raszoobpasHoii pTyTM AO0/IKEH MPOM3BOAUTLCSA B TOUYKE, CMEXHONM C TOYKO oTbGopa
npo6 TBEPAbIX 4YacTul, B KOTOPOW (PU3MKO-XMMUUYECKME napameTpbl, TakMme Kak KOHLEHTpauus pTyTu U CKO-
pOCTb MOTOKa rasa, CHMTAKTCS IKBUBANEHTHLIMU.

8.3 MpoAo/HKNTENBbHOCTL OTH60pa NPo6 M 06bLEM NPO6LI

MuWHUManbHbIA nepuod oT6opa Npob M KONAMYECTBO OTO6pPaHHbIX NPO6 3aBUCAT OT XapakTepa npouecca,
npuBoAsALLEro K Boibpocam. Ecnu fomkHbl 6bITb M3MepPeHbl BbIGPOCHI OT LMKIMYECKOro npouecca, obwumii ne-
puog oT60pa Npob fOMKEH OXBaTbiBaTb Kak MUHUMYM OAWH LMK/ TEXHOMOTMYECKON onepauuu.

MuHMManbHaa NPoAOCIKUTENBHOCTL 0T6Opa NPob6 Takke AO/HKHA Y4YUTbiBaTb HUXHWIA npegen onpepge-
NeHnsa aHanuTnyeckoro metoga. Ecnm npouecc paboTtaeT B yCTaHOBMBLUEMCS PEXMME, MUHUMas/IbHOE BpeMs
n 06bem oT60pa NPob MOXHO paccuuTaTb 40 0T60pa Npo6, UCNONb3YS OXMAAEMYI KOHUEHTpauuio.

C [pyroil CTOpOHbI, MakcumanbHasa NpoAO/HKUTENbHOCTL OTH6Opa Npob 3aBMCUT OT BEPXHEro npegena
onpeAeneHns aHaAUTMYEeCcKOro meToda. BepxHuii npegen onpegesieHUs abCoOMOTHON Macchl pTyTW, Kak npa-
BWNO, cocTaBnsieT He MeHee 500 Hr c ucnonb3oBaHnem AAC n A®C. Mcxoas m3 atoro npu 100 mkr/m3 pTy-
TM noTpebyeTca BepxHWint o6bem Npob6bl 0,005 M3, 4TO 03HavyaeT NPOAO/HKMTENBHOCTL 0TGOpPa NPobbl MeHee
25 MUH NpK CKOPOCTKU noToka npobbl 0,2 AM3/MUH.

Mpn MakcMManbHOW MPOAO/IKUTENBHOCTM O0TGOpa MPo6 Takke HEOO6XOA4MMO YUUTbiBaTb CPOK CAYXObI
BOCCTAHOBMUTENA X/A0puaa 0n10Ba M NPOMbIBOYHOIO pacTBopa Ans rasa (goctaTtHbelit 6ydep). YuntoiBas atoT
chakTop, MeToZ, Kak npaBusio, NOAXOAUT ANA KpaTKOCPO4YHOro ot6opa npo6 meHee 200 MuH. [N UCTOYHWMKOB
C AONITOCPOYHBIM U3MEHEHMEM KOHUeHTpauun ptytn 6onee 200 MUH MOXeT okaszaTbCs NOME3HbIM NOBTOPHbIM
nepunognmyecknin otébop npo6 nM aHanms, 4TOObl y3HaTb CPEAHIO KOHLUEHTpauuto BbI6GPOCOB. Xnopua ABYX-
Ba/IEHTHOIO 0/10Ba M ra3o04MCTHbIE pacTBOpPbl C/AefyeT 3aMeHATb ANA Kaxaoi npobbl. Takke MOMe3HO uc-
nosib3oBaTb aBTOMAaTM3NPOBAHHYH cUcTeMy obmeHa SnCl2 M rasonpoMbIBHbIX PacTBOPOB W napanfiesibHo
pacnonoxeHHble 30M0ToCOoAepXale amanbramalnoHHble /IOBYLWIKW. XOTA TBepAble BOCCTAHOBUTENU UMe-
0T ANVTENbHbIA CPOK CNYyX6bl NO CpaBHEHMIO € pacTBOpOM SnCI2 ¥ OHM MOTyT MCMNO/b30BaTbCA MOBTOPHO
onpefesnieHHoe KOMMYecTBO pas, Mo/b30BaTeNyn AO/MKHbI MPOKOHCY/IbTUPOBATLCA C NPOM3BOAUTENSAMU O CPOKE
CNyx6bl nepefj UCnonb3oBaHWEM, a MakCMMasbHOe KOMYEeCTBO NMOBTOPHbIX UCMONb30BaHWUN HE LO/KHO npe-
BolwaTth 10 pas.
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8.4 [lonosiHMTe IbHble U3MepPeHUs], KOTopble HEO6XOAMMO BbIMO/HUTL MNepen 0oT60pPOM NpPo6

8.4.1 OO6GBLEMHbIN pacxop rasa yepes Tpyby B N/IOCKOCTU OTGOpa Npob

Vi3mepeHne 06bEMHOro pacxoga rasa B MJ10CKOCTM oT6opa Npo6 HeobxoauMo, ecnun pesynbTaTbl A0/XK-
Hbl ObITb NpeAcTaB/EHbl B BUAE MacChl 3arps3HUTEnNs, BblGpacbiBAEMOro B eANHULY BpeMeHu. amepeHus
nposoaAaT B cootBetcTtBum ¢ MCO 16911-1.

8.4.2 CopepxaHue Bnaru

CogepxaHve Bnary B AbIMOBbIX rasax He06Xx04MMO A1 pacyeTa KOHLUEeHTpauun pTyTu € y4eTOM Bnax-
HOCTM M N30KUHETUYECKOI CKOPOCTU NOTOKA.

8.4.3 CopepxaHue Kucnopoga B rase

Ecnn pesynbTaTbl AO/KHbI 6bITb MpeAcTaBieHbl NOCne KOPPEeKTUPOBKN Ha KOHKPETHYI KOHLUEeHTpaLuio
Kncnopoga, M3MepeHne KOHLEeHTpauumu Kicnopoa B AbIMOBbIX razax Heo6xo4MMo NPOBOAUTL BO BPEMS BCEro
nepuoga otéopa npo6.

8.5 Cb6opka nNpob60o0TO6OPHOro ycTpoiicTtea

Co6upatoT o60pysoBaHue ans ot6opa Npob, Kak nokasaHo Ha pucyHkax 1,2 unm 3. O6opynoBaHue Ans
oT6opa Npo6 HarpeBaloT A0 paboyeii TemnepaTypbl, 3aTeM NPOBEPSIIOT CUCTEMY Ha YTEUKM, Kak NpuUBeSeHo B
8.7.

8.6 OT60p Npob

OCTOpPOXHO BCTaB/ISIOT 30HA B TPyOYy Tak, YToObl COMNMO 6GbI/I0 HANpPaB/IEHO HABCTPeYYy ra3oBoMy MOTOKY,
nzberas KOHTakTa C /t0GbIMU YacTsamu TPyObl. 3akpbiBaloT OTBEPCTME nopTa AOCTyna, YTo6bl MUHMUMU3NPO-
BaTb nonajaHue Bo3sayxa.

3anucbiBaloT BpeMs U TeKyl e nokasaHusi ra3oBoro cyetunka Vr MoBopaumBaloT NPo600TOOPHbIV 30HA,
[0 Tex nop, noka BXOA4HOE COMJI0 He GyAeT HanpaB/ieHO NO HaMpaB/IEHUID C ra3oBbiIM NMOTOKOM B npegenax
+10°, oTKpbIBAIOT 3aMOPHbI/ knanaH, BKAOUYAKT HACOC U PEryINPYOT CKOPOCTb MOTOKA, YTO6bl MONY4YUTb U30-
KnHeTuyecknii otbéop npob6. Mpu nepemMel,eHnn Touyek HEOBXOAUMO, YTOObI HACOC OCTaBasiCsl BK/IOYEHHbIM,
a U30KMHETUYECKUIN pacxof HeEMeANEHHO MPOBEPS/ICA U NpPU HeobxoaMMocTn KoppekTupoBasics. CKopocTb
noToka Ass oT6opa Npob Aos/HkKHa GbiTb AOCTATOYHOW, YTOOLI 06ecneynTb CUIbHOE 06Gpas3oBaHMe Ny3bIPbKOB
BHYTPU TpeX MMNUHAXEPOB 6/0Ka NpeABapuUTeNnbHON 06paboTKM, HO HE HACTOJ/IbKO CUJ/IbHOW, YTOObLI pacTBop
nepexogun K cnepywueMmy nmnuHaxepy. NMocTosiHHbIA pacxon oT6opa Npo6 A0/MKEH NoAAEPXMBATLCA B Npe-
fAenax gnanasoHa, onucaHHoro B 8.8. CnegyeT nepnoAnyeckn perucTpupoBatb U3MeEpPAeMy TeMnepaTypy u
[aBNEHNe oKpyXawuien cpegbl.

B koHue nepuoga otbéopa Npo6 peryupyrowmnii knanaH 4omkeH 6biTb 3aKpbIT, a Hacoc Ana oTéopa npob
BbIK/1tOUYEH. [oKa3aHUs ra3oBoOro cueTymka JO/MKHbI 6bITb CHATLI V. 3aTem cnegyeT npoBecTy UcnbiTaHne 060-
PYAOBaHUS Ha repMeTUYHOCTb.

MpumeyaHune — Ecnm ucnonbayetcst oT6op Npo6 B 6OKOBOM MOTOKE MM NPO6bLI PTYTV B BUAE TBEPABIX YacTuL,
1 ra3006pasHoii pTyTV OTGMpatOTCA OTAE/NbHO, CKOPOCThL MOTOKa Npo6 razoo6pasHoit ptyth ot 0,2 ao 1,0 omM3IMUH MoxXeT
ObITb 4OCTATOUHON ANsi obecneveHns ahheKTUBHOrO CHXeHUs Ha2+ n otoopa HA°. Ecnn npogomkMTenbHOCTbL 0T6opa
NpPo6 ra3oo6pasHoi PTYTV U PTYTU B BUAE TBEPALIX YaCTUL, 3HAUUTENIbHO pas/iyaeTcsi, 0T60p Npo6 MeHbLUEN NPOAOIKM-
TENbHOCTM MOXET ObITb MOBTOPEH B TeueHne 60/blueil NPoAC/HKUTENTbHOCTY.

8.7 lMNpoBepka Ha repMeTUYHOCTb

Mepen KaxAblM OT6GOPOM NMPO6 AO/KHA BbINOSIHATLCA MPOBEpKa Ha repMeTUYHOCTb MPU MakCUMasrbHOM
Bakyyme, oXxugaemom BO BpeMsi oT6opa npo6, a NpoBepka Ha repMeTMUYHOCTb nocsie oT6opa Npob6bl AO/HKHA
BbINONTHATLCS NPU MakcMMasibHOM BakyyMe, AOCTUTHYTOM BO Bpemsa oT6opa npo6. CKOpPOCTb NMOTOKA YTEUKM,
onpegensemMasi U3MeHeHMeM AaBfeHUA UMW 0TKanMbpoBaHHbIM PacXxo40OMepoOM C COOTBETCTBYHOLEN LIKaNOW
nocne BakyymuMpoBaHUs noe3ga npu MakcumasrbHOM Bakyyme, Ao/XHa GbiTb HUXE 2 % OT HOpMasbHOro pac-
xofa. Bo Bpemsa oT6opa Npo6 MOXHO KOHTPO/IMPOBATh NPOBEPKY HA YTeUukKy NyTeM HEMPEPbLIBHOrO N3MEPEHUS
KOHLEHTpauuM CoOTBETCTBYHOLLErO razoBoro komnoHeHTa (02 v 1.4.) HenocpeACTBEHHO B Tpy6Ge W nocne nu-
HUM oTbopa npob6; nwbas obHapyxMBaemas pasHuua Mexay 3TUMKU KOHUEHTpauusMun ykasbiBaeT Ha yTeukKy
B YacTax obopyaoBaHus A8 ot6opa nNpob, pacnosiokeHHbIX BHE TpyObl, XOTA Takasi NpoBepKa Ha yTeuyky no-
Nle3Ha TOJ/IbKO A9 NpOoBepPKN GONbLUNX yTeyek. 3aTeM yTeuka fo/KHa 6biTb MCCnefoBaHa U ycTpaHeHa.

n
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8.8 NapaHTMsa KayecTBa

Mepen oT60pom Npo6bI 3anUCbIBAOT BPEMSA U TEKYLLME NMOoKa3aHWs ra3oBoro cyeTtynka. Bo Bpemsa oT60-
pa npo6 Heo6xo4MMO NepPUoAMYECcKN perncTpuposaTb pacxof npobbl raza BMecTe ¢ TemnepaTypoii u gabne-
HMEeM Ha ra3oBOM cuyeT4yumke, YTOObl MOXHO ObINI0O paccunTaTb CPeAHI TeMnepaTypy W AaBfieHue B TeyeHue
nepuoga ot6opa npob.

Bo Bpems oT60pa Npo6 nepuoguyvecks NpPoBEPSIOT cneayollee:

- OTK/IOHEHMe pacxofa npu otT6ope npob rasa (He 6onee yem Ha +10 % oOT BbIGpaHHOrO pacxoa);

-OTK/IOHEHWE CKOPOCTW MoToka Ans oTtbopa npo6 TBepabix yacTtuy (B npegenax *10 % cornacHo
NCO 9096 wnam oT -5 % po +15 % B cooTBeTcTBMU ¢ NCO 12141 B OTHOLIEHUU U3OKMHETUYECKON CKOpPOCTU
oT60pa npob);

- Hanndne cunumkarens.

Mpu M3MEeHeHUN uBeTa CUAMKarens HacocC BblKNOYalT, a NPo600T60PHNK U3BNEKAT M3 KaHana Ang
NPOBEPKN Ha yTe4dkn, nasee B CMCTeMy nomMmeuiarnT ,El,OI'IOI'IHVITG]'IbeIVI cunnukarenb,

- o6bpasoBaHMe 0CafKOB M M3MEHeHMe LuBeTa B UMNUHOXEePaX.

Ecnu HabnwopaeTtcs cuibHoe o6pa3oBaHMe 0CaAKOB WM M3MEHeHWe LBeTa B MMMNUHAXEepPax C pacTBoO-
poM xnopuia ABYyXBasEHTHOro 0/10Ba WM ra3onpoMbIBOYHOIO pacteopa (thocdaTHbln 6ydep), To Hacoc Jo-
XeH 6bITb BbIK/MIOYEH, & NPO60OTOOPHMK M3BNEYEH U3 BO3AYXOBOAA, 41 NPOBEPKM HA rEPMETUUYHOCTb Mepej,
HOBbIM MMMNUHOXEPOM B CUCTEMY BBOAWUTCHA PacTBOP xa0puAa 0/10Ba WM rasonpoMbiBOYHbIA pacTsop. OT60p
npo6 meHblwero o6vema unu oTéop Npod npum 6osee HU3KOKW CKOPOCTU MOTOKA MOFYT CBECTU K MUHUMYMY
npo6énemy.

|_|pl/l 3amMeHe 11060ro n3 KOMMNOHEHTOB MOBTOPHO BbINOJ/THAKT UCNbITaAHNE Ha YTEYKW.

CKOpPOCTb NOTOKA YTeYKU, N3MEPEHHas BO BPEMS UCMbITAHUA HA FEpPMEeTUYHOCTb, HE AOJ/IKHA NPeBbIWaTh
2 % HOMMHaNbLHOrO pacxoga. B NnpoTMBHOM cnyyae pesynbTaT HeAelnCTBUTESEH.

8.9 BoccTtaHoB/ieHME NpO6LI

BbIK/1l04al0T HACOC M BbIHMMAIOT 30HA M3 BO34yX0BOAa W OCTaBMAAKT A0 MOSIHOTO OXNaXAeHus.

3anucbiBaloT BpeMs M TekyluMe nokasaHusa rasoBoro cuetymka V. OTcoeauHSAOT nepeBoe CONAO0 UM-
nuHgxepa SnCl2 oT nepegatwuieint nMHuM. BkawyalT Hacoc 1 BBOAAT 5 cm3 npomMbiBoYHOro pacteopa (6.10)
yepes BXOAHOEe OTBEpPCTME Hacafku UMNUHAXepa 4715 NPOMbIBKM afcopbupoBaHHbIil HA2+ ¢ BHYTPEHHUX Mo-
BepxHocTeli. MpombIThii HA2+ BOCCTaHaBNMBalT A0 HA® B pacTBope xjopuga 0/0Ba M NoMeLlawT B 30/0-
Tocodepxallylo amanbraMmauMoHHy I0BYLWIKY. 118 npoAyBku HA® n3 pactsopa x/opuaa o/10Ba UCMNOMb3YT
aTtMmocdepHblii Bo3ayX. MNMpu nofo3peHnn Ha 3arps3HeHne aTMOCepHOro Bo3gyxa pTyTblo NOMeLarT ApYyryto
NIOBYLKY Nepef conjiom UMNUHAXepa Nnocsie BBEAEHNS NPOMbIBOYHOIO pacTsopa A8 OYUCTKM aTMOCEPHOro
Bo3gyxa. [MOBTOPAT Npouecc NPOMbIBKA He MeHee ABYX pas, a 3aTeM MNpoMbIBalT AUCTUANMPOBAHHON BO-
Ooli. BblknoyalT Hacoc.

CHMMaAIOT KaxAyl 30/10TOCOAEepXalyl amasbramalMoHHY /0BYLWKY € NPO600TOOPHON NMHUK U 3a-
KpblBalOT 06a KOHUA. BbiITMpaloT ocTatkm mMarepuana CHapyXu NoByLKW. omMelwaT SI0BYLWKY B XOPOLO 3a-
KPbITYI0O EMKOCTb U XpaHAT B TEMHOM NpPOX/N1afHOM MecTe.

CHuMalT hunbTp U gepxaTtenbs ounbTpa ¢ NPO600TOOPHON ANHNKN, NOMELLAT UX B XOPOLIO 3aKpbIThblii
KOHTeliHep n XpaHAT B TEMHOM MNpoxsaagHom mecTe. MNpu n3BieyeHnn npobbl pTyTU B BUAE TBEPAbIX YacTuy,
cnefyeT 3aHMMaTbCA TO/IbKO OUILTPOM U AepxaTenemM uabTpa. 3ateM NpoMbIBalOT 30HA, AepxaTtenb Pusb-
Tpa 1 nepeparwoLLyo NMHUIO NpumepHo 10 cm3 npomMbIBOYHOTO pacTeopa (6.10). MoBTOPSIOT NPOLECC OUYUCTKM
ABaxabl. Ecnv vcnonb3dyetca ANIMHHAA NIMHUA Nepefayun, yBeMynBaloT KOJIMYeCTBO OYNCTOK. 3aTeM nepenu-
BalOT BCE pacTBOpPbl AN1A NPOMbIBAHUA B MEPHY KONby. [lo6aBnaoT BoAy A0 NOCTOSAHHOIO o6bema 1 3anuchbl-
BaloT 06beM pacTBOpa B MepHoil konbe. MepennBalT pacTBop B eMKOCTb U3 MT® I, MDA nan d3M.

MapKkupyoT KOHTelHepbl 419 XpaHEHUSA 30/10TOCOAepXalynx aManbraMauoHHbIX JI0BYLWEK, (hunbtpa,
a TaKXe NpPoOMbIBOYHOrO pacTeBopa C yKasaHuWeMm AaTbl M YHUKaNbHOIo uaeHtudukatopa, 4Tobbl MOXHO 6b1s10
npocneaunTb Npoby [0 nsmepeHus.

Ecnu ncnonb3yT oT60op Nnpo6 B 60KOBOM MOTOKE, 4acTu OT comna K TPOMHWKY M nepefatoyHas NNHWUS
OT TPOWHMKA K MepBOMY COMNJY MMMNUHAXepa pacTBopa x/opuga 0n10Ba AO0/DKHbI ObITb NMPOMbITbI MPOMbIBOY-
HbiM pacTBopoM (6.10) oTAaenbHO. 3aTeM NepPeHOCAT KaX/Ablii pacTBOp A/ MPOMbIBAHWS B pasHble MepHble
Konbbl U 4ONMBAOT BOAY A0 MOCTOSIHHOrO 06bema. 3anucbiBaloT 06beM pacTBopa B KaXAol MepHOli kKonbe.
BoccTaHOBMEHHbIE NPOMbIBOYHbIE PACTBOPbI AO/DKHbI XPAHUTBCHA B KQXAOM KOHTEHepe AN XpaHeHus npoo.
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8.10 XosiocToii peareHT

XonocToii peareHT A0/IKEH 6bITb OTOOPaH C KaXAoi napTvein nyteM NPOMyCKaHUs OYULLEHHOTO BO3Adyxa
UM ra3oobpasHoOro azota BMECTO BbITSAIMMBaHMUS BbIX/IONHbLIX ra30B yepel3 0b6opypoBaHne anst otbopa npob B
nabopatopuun. PTyTb, NpucyTCTBYHOLWas B BUAE NPUMECH, HaNMpUMep B pacTBOpe x/0puaa ABYXBas/IEHTHOrO
050Ba 1 pacTBope AN NpoMbIBKM ra3oB (hocdaTHbll 6ydep), ynaBnmeBaeTcsa 3010TocoAepxalleli amasnbra-
MauWOHHOWN NOBYLWKOM W n3mepsieTcs, kak onucaHo B 10.1. Pe3synbTaTbl XO/IOCTOr0 peareHta AO/IKHbl ObiTb
yKa3aHbl BMecTe C OCHOBHbIMW npobamu. Ecnn 3HayeHne X0/n10CTOro peareHTa pasBHO Wi 6osee MUHUManb-
HOW KOHLEHTpauunM KOJIMYECTBEHHOIW OLEHKM WM 6onee 1/5 KOHUEHTpauuy B COOTBETCTBYHLUX Npobax, B
3aBWCMMOCTM OT TOro, 4To 6oNble, pe3ynbTaTbl /19 COOTBETCTBYIOLWMX peareHToB MOryT ObiTb pe3y/ibTaToM
3arpsAsHeHnsa. Ecnm ecTb nofo3peHne Ha 3arpsa3HeHue XO0N0CTOro peareHta, cnefyeT onpefenntb UCTOYHUK
3arpA3HeHNs 1 NPUHATb Mepbl N0 UCMPAaB/IEHUIO MOIOXEHUS.

8.11 XonocTtaa npoba

Xonoctaa npoba fosmkHa ObiTb caenaHa Ha KaxAoM yyacTke, Ha KOTOPOM MpPOBOAATCHA WM3MEpeHus,
nyTeM BbINOJIHEHUSA BCEX 3TanoOB npouefypbl oTéopa npob rasa, Ho 6e3 mponycka BbIX/IOMHbIX Fa30B 4Yepe3
ob6opypoBaHue ans otbopa npob. MosyyeHHbIn uabTp, 30/10TOCOAEpXallass amanbraMmaynoHHas NoByLIKa
N NPOMbIBOYHbI/ pacTBOp cnepyeT obpabatbiBaTb M MapKMpoBaTb Tak Xe, Kak U C OCHOBHbIMU npobamu. Pe-
3ynbTaTbl 4Ns XON0CTON NpPo6bl A0/MKHbLI ObITb CO06LWEHbI BMecTe ¢ npobamu ¢ 3Toro mecta. Ecnm 3HauyeHune
XO0/I0CTO Npo6bl paBHO UAU 60/1e€ MUHUMAJIBHOTO 3HAYEHWS KOJIMYECTBEHHOro onpegesieHus wnu 6onee
1/5 3HayeHNs KOHUEeHTpauun B CBSI3aHHbIX Npob6ax, B 3aBUCMMOCTM OT TOrO, Kakoe u3 3HayeHuii 6onblle, pe-
3ynbTaTbl AN CBA3a@HHbIX NPO6 MOryT 6bITb pe3ynbTaTtoMm 3arpsisHeHus. Ecnu cyuwecTByeT Nnofo3peHne Ha 3a-
rpA3HEeHNe X0/10CTON Mpobbl, cnefyeT onpeAeinTb UCTOYHUK 3arpA3HEHNS U NPUHATL MepPbl N0 UCMPaBEHUIO
NONOXEHUS.

9 lMNopgroTtoBka Npo6

9.1 O6wwme NoNoXeHus

MeTofAbl, NpUBEAEHHbIE AN aHanu3a pTyTU B TBEPAbIX YacTuLax, NPUMEHUMbl ANA NI0CKUX (PUIbTPOB,
cogepxawux npubnusntensHo 100 mr Ha punbTp U makcumym 10 Mr TBepAbliX YacTul, coGpaHHbIX Ha PUb-
Tpe. Ecnn chakTmyeckme nokasaTtenu Cyu,eCTBEHHO OT/IMYAIOTCS OT 3TUX 3HAYEHWIA, TO KONMYECTBO pacTBOPOB
HNO3/HF nnun HNO3J/HCI, onucaHHbIX B 9.2, COOTBETCTBEHHO A0/HKHO U3MEHATLCA MPONOPUNOHA/BHO.

9.2 MoparoTtoBKa Npo6 ANs aHasM3a TBEPAbIX YacTuy, pTyTu

OcywawT punbTp U gepxartenb punbTpa 6e3 HarpeBa (He HarpeBalT PUNLTPLI 419 YCKOPEHUSA CYLUKK),
a 3aTeM B3BEeLlVBAalT BbICYLIEHHYO Npooy.

MomewaT BbICYLLEHHY NPOOGY B 3aKpbITyld €MKOCTb U3 oToponaacta nog gasneHnem u3 NTO3, MoOA
unn ®3M. Lo6aBnsoT B eMKOCTb 2 cM3 KOHUeHTpupoBaHHol/i HNO3 (6.3) n 3 ¢cM3 KOHLEHTpMpPOBaHHON HF
(6.7). HarpeBaloT 3aKkpbITyl0 eMKOCTb nof passieHnemM npu 383 K B TeyeHue 1 4. B kauecTBe asibTepHaTuBbI
cmecn HNO3 n HF MoxeT ncnonb3oBaTbeca Lapckas Boaka n3 1 cm3 koHUueHTpupoBaHHoit HNO3 (6.3) n 3 cm3
KOHUeHTpupoBaHHol HCI (6.8).

PactBop (hvNbTPYOT C MOMOLLBLID KUCNOTOCTOWKON chunbTpoBanbHoit 6ymarn (0,45 mkm). PasbasnsatoT
BOAOW A0 25 cM3 (MM COOTBETCTBYHOLLETO 06bEMA ANA OXKUAAEMON KOHLEHTpaLuun pTyTn). 3anucbiBaoT 06b-
em npoobl.

Mpu NpuroToBNEHUN W aHannse nNpob, cofepxaliux NJAaBUKOBYH KUCOTY, UCMNOMb30BaTbh CTEKISAHHYIO
nocyay Ans unbTpyoWero annapara U MepHoi konbbl He fonyckaeTcs.

10 AHanutuyeckas npoueanypa

10.1 AHanuTuyeckasa npoueaypa Ans pTyTn, oTo6paHHON ¢ NMOMOLbIO 30/10TOCOoAepXKaLei
amManbraMalVnoHHOM NOBYLLKK

CTaHAapTHbIM METOAOM OnpeAeneHus pTyTh, OTOOpaHHON C MOMOLLbK 30/10TOCOAEpXalleil amasb-
raMauMoHHON NOBYLIKN, SIBNSieTCs TepMmogecopbumns ¢ nocnegylu,ein aToMHO-ab6copObUMOHHONM cnekTpome-
Tpueii (AAC) unn atoMHo-d/IyopecueHTHol cnektpomeTpueli (APC). TunuuHas npouegypa ¢ AAC BbIrnaguT
cnegywwum obpasom.
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MomMewawT /IOBYLWKY A/ NPo6Gbl BHYTPW HarpeBaTesibHOM Neun NpuBEfEHHON Ha pucyHke 5, ons uc-
napeHunsa, HarpesaloT ee npu temnepatype ot 873 go 1073 K B TeyeHue npnMepHO 3 MWH, NOKa ras-HoCUTENb
npokaymBalT co ckopocTbto oT 0,2 go 0,5 gM3/MUH, 1 cobupatoT o6pa3oBaBLIYOCS PTYTb, UCNOMb3YA TPYOKY
MOBTOPHOIO ynaB/AUBaHWA C ynasnuawlwum peareHtoMm (6.12), paGoTatlowy npu temnepatype npubnunsu-
TenbHo 423 K. BkwoyalT TPEXXOL0BOW 3anopHbIlii KpaH, YTo6bl BBECTU ra3-HOCUTE b B abCOPOLMOHHYI0 a4eit-
Ky. HarpesalT Tpy6GKy NOBTOPHOrO ynaBAMBaHUs A0 3afaHHOI TemnepaTtypbl oT 773 go 1073 K 1 BBOAAT 06-
pa3oBaBLUYyOCA PTYTb B a6COPOLMOHHYIO AYeliky. I3MepsaT BbICOTY NuKa uau naowanb nuka no norfoLu,eHnto
Ha ANVHe BOMHbl 253,7 HM. /I3MeHeHne cOoCTOSHMUA YNNOTHEHUS yiaBAuBatwLwero pTyTe peareHta (6.12) B no-
BYLLUKE BbI3blBAET U3MEHEHWNE CKOPOCTU Aecopbuun pTyTu. [Na KOMNeHcaunum OTKNOHEHUI NCNONb3YT TPYOKy
NMOBTOPHOrO y/aBANBaHUA C NOCTOAHHON AeCOpPOUMOHHON CNOCO6HOCTBLI0. HeKkoTopble opraHMyeckne coepu-
HEeHUA JaloT NOrnoleHne Ha ANIMHE BOJHbI U3MepeHnsa pTyTu. [ns yaaneHua aTux opraHuyeckux CoeauHeHuin
Tpy6ka NOBTOPHOrO ynaB/AUBaHUA AO/DKHA ObITb HarpeTa NpuMMepHo A0 423 K npyv NMOBTOPHOM y/aB/ivBaHuu
pTyTU. 3axBaTbiBalollyl TPybKy AonyckaeTcs Mcnosb3oBaTb 6e3 M3MeHeHui gna nposepeHns 6onee 500
aHann3oB. MNpu o6HapyxeHUn yxyaweHna opMbl NMKa cTaHAAPTHOrO rasa 4/ KanubpoBKM 3aMEHSAT ero
HOBOI TPy6KOI ANA NOBTOPHOrO yNaBivBaHuUs.

[Ns n3mepeHus X0N0CTOro peareHTa M XonocToli Npobbl MOMeLW,arT 30/10TOCOAEpPXallyl amanbrama-
LMOHHY IOBYLUKY, UCNO/Ib3YEMYH OJ/151 XO/IOCTOr0 OMbiTa peareHta M X0/10CTOW Npo6bl COOTBETCTBEHHO, Bbl-
MOSIHAIT Te Xe Mnpoueaypbl, YTO U € NPo6OI, AN NOAYYEHUSA 3HAYEHUS 3TUX XOI0CTbIX TECTOB.

OnpefensawT Maccy pTyTM Ha NONyYeHHOM rpagyupoBOYHOM rpaduke U BblYUCNAKT Maccy pTyTu B 30-
notocofepxallieii amasnbramalnoHHONM NOBYLUKE.

FpagynpoBOUYHbIi rpaduk Nnoay4vawT cnegyrowmum ob6pasom.

MoaTtanHo 6epyT oT 0,1 Ao 10 cm3 3TANOHHOrO rasa pPTyTU M3 YCTPOICTBA, NOKA3aHHOIO Ha PUCYHKe A.l
NPUAOXKeHNsa A, C MOMOLLbI0 ra3oHEeNnpPoHMLaeMOro LWNpuLa 1 BBOAAT €ro B 30/10TOCOAEPXKallylo amanbrama-
LMOHHYI NOBYLIKY Yepe3 OoTBepcThe AN BMNpbiCKa, NMOKa3aHHOEe Ha pucyHke 5, npu paboyem BcacbiBawLieM
Hacoce. BbINOHAKT Te Xe npoueaypbl, 4To 1 ¢ Nnpoboi. CTpoAT rpadmMk 3aBUCMMOCTU MEXAY Maccoil pTyTn
N U3MEpPEHHbIM 3HayeHneM. Mocne onpegeneHns nNpobbl noAroTaBAnBalOT pabouyl KpuBYIO.

MpumedyaHue — BmecTo ycTpoiicTBa (NMokaszaHHOrO Ha pucyHke A.1l npunoxeHust A) A/ 3TaJIOHHOTO rasa pry-
TV [AONYCKaeTCs MCMo/b30BaTh YCTPOICTBO /1 MPOM3BOACTBA rasa PTyTv (MoKasaHHOE Ha PUCYHKE A.2 MPUIoKeHUs A).
OHO COCTOMT M3 ra30BOr0 Hacoca M MMMWHKEPA pacTBopa X/10puza 0/l0Ba, B KOTOpbI 106aBNAeTCs CTaHAapTHbIA pac-
TBOP PTYTW, COAEPXaLLMii N3BECTHOE ee KO/IMYECTBO.

1— ycTaHoBKa yganeHuss pTyTu; 2 — rnopT BBOAA 3TaJIOHHOTO rasa pTyTW; 3 — rasoHenpoHULaeMblii LWNpuL,; 4 — HarpeBaTesibHas neub;

5 — 3o50T0COAEpPXKALLAA aMasibramMmalMOHHas NOBYLLUKA; 6 — ra3004NCTHON UMMMHDKEP; 7 — Oocyllaowmii uMmnuHgxep (nycron); 8 —

Tpy6Ka 719 MOBTOPHOIO Y/iaB/MBaHUA pTyTW; 9 — abcopbuMoHHas suelika; 10 — TpexxoAoBoli kpaH; 11 — ycTpoiicTBO ANst yaaieHust
pTyTH; 12 — BcacbiBaOLWMA HAcOC; 13 — perynvpyowmin knanad gns pacxoga; 14 — pacxogomep

PucyHok 5 — MprHuyunuanbHas cxema aTOMHO-abCoPOLMOHHOrO CNeKTpoMeTpa TEPMUYECKOTO UCnapeHust

10.2 MeTopguka aHa/msa PTYTM B NPOMbIBOYHOM U T'MAPOJ/IN3HOM pactBopax

CTaHgapTHbIM MeTo4OoM ofnpegesieHns pPTyTV B NPOMbIBOYHOM W TMAPOJSIM3HOM pacTBOpax sBnseTcs
AAC xonogHoro napa (XN AAC) n A®C xonogHoro napa (XM A®C).
Mocne nogrotoBku (9.2) Npo6bl MX criegyeT cpa3y npoaHann3uposaTb.
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ATOoMHO-abcopbuMoHHasa cnekTpomeTpus

AHann3 KoHueHTpauum pTyTn B npobax B cooTBeTcTBUN ¢ MCO 12846.
ATOMHO-(b/lyopecLeHTHas CnekTpomMeTpus

AHanus3 KoHueHTpauun pTyTn B npobax B cooTBeTcTBMU € MCO 17852.

11 BblpaxeHue pe3y/bTaToB

11.1 PacueT o6bema Cyxoro AbIMOBOTO rasa, 0ToO6paHHOro B yC/I0BUSIX 0T60pa npo6

O6bem npobGbl Cyxoro AbIMOBOro rasa Vm paccuuTbiBalOT NyTEM BblYMTAHWUS Ha4vya/lbHOro MNokasaHus
rasoBoro cyetuymka Vj M3 OKOHYaTe/IbHOro nokasaHusa ras3oBoro cyetymka Vfc nmonpaBkoit Ha BO34yx, Npoxoas-
WK yepes ras3oBblil CHETUYMK BO BPEMS MPOBEPKM repmeTuyHocTM Vi npm 3ameHe 060pyAoBaHMS UM Mexay
oT6opamu nNpo6. O6BbEM rasa BblUMCASAT B CyXOM BUAE:

Un ~Vf - Vj -V, @)

rae Vm — o06beM cyxoli npobbl AbIMOBbLIX rasoB, M3;
Vf — okoH4aTenbHoe nokasaHue cyeTyMka rasa B KOHUe oT6opa npo6, m3;
| — HayanbHOe nokalaHue ra3oBOro CYeTyMka B Havyasie oTbopa nNpob, m3;
VI — 06beM BO3ayxa, NPOXOAsLLErO Yepe3 CYETUMK ra3a BO BPEMS IH06bIX NMPOMEXYTOUHbIX UCMbITAHWNIA
Ha repMeTU4YHOCTb, M3.

11.2 PacueT o6bema cyxoii Npobbl AbIMOBOrO rasa, NPMBeAEHHbIA K CTaHAAPTHLIM YC/TI0BUSIM

PaccuntbiBaloT 06beM NpPo6Gbl CyXxOro AbIMOBOrO rasa, NpuMBEAEHHbI K cTaHAapTHLIM ycnoBuam, Vd, no
dopmyne
vd=vm (Patm+ Pav) ' 273,1

Tav-101,325 @)
roe Vd 06beM Npobbl CyxOro AbIMOBOTO rasa, NpUBeAEHHbI K CTaHAAPTHbIM YCAOBUAM, M3;
VA 06beM cyxoli npobbl AbIMOBbLIX ra3os, M3;
Patm aTtMmocepHoe gaBsnexHue, kMa;
Pav cpegHuii nepenaj AaBfeHUs Mexay u3MepsemMbiM rasom nepef ras3oBbiM CHETYMKOM W aTMOC-
depHbIM faBneHnem,kMa;
r cpefHss TemnepaTypa M3MepseMoro rasa nepej rasoBbiM cyeTuynkom, K.

11.3 MaccoBasi KOHUEeHTpaLmsi PTYTU, BblpaXeHHas B BUAE 3/1IEMEHTAPHOM PTYTU B AbIMOBbIX
rasax, B NepecyeTe Ha Cyxoe BelLecTBO MpWU CTaHAAaPTHbIX YCIOBUSAX

MaccoBylo KOHLUEeHTpauuilo o6Llieli pTyTM paccuUMTbIBAOT Kak CYMMY KOHLEHTpauuii pTyTu B rasax u
TBEpAbIX YacTuuax

Pwg,dry = PG,Ug,dry + Ps,Hg,cfry (3)
Ona pacnonoXxeHns OCHOBHOIO MoToKa

MA\HA + MA2Mg + Cr Hg VR .

PG,Hg,dry - w n)
"SHg Vs
PSWry = ~ (5)
e Pug,dry — MacCoBas KOHUeHTpayns o6ueil pTyTH, BblpaXeHHass B BUAE 3/1EMEHTapHOW pTyTU, B AbIMO-
BbIX ra3ax B nepecyeTe Ha Cyxoe BeuwecCTBO Npun CTaHOAaPTHbIX YC/TOBUAX, MKF/M3;

Pg,Madry ~ MaccoBas KOHUeHTpauus razoobpasHoli pTyTu, BblpaXeHHas B BUAE 3/IEMEHTApPHON pTyTU B

AbIMOBbIX Fa3ax B nepec4yeTe Ha Cyxoe BelWleCTBO Npu CTaHAapPTHbIX YCNIOBUAX, MKr/M3;
PsHg,cry — MACCOBas KOHUEHTpauus pTyTu B BUAE TBEPAbIX 4acTUL, BbIDOKEHHAA B BUAE 3NeMeHTapHoW
PTYTM B AbIMOBbLIX ra3ax B nepecyeTe Ha Cyxoe BewecTBO Npn CtaHAapTHbIX YC/TOBUAX, MKF/M3;

MA*\,Hg __ Macca ptyTn B ﬂepBOI7I 30]10T0C0,Cl,ep)KaIJ.l.el7l aMaﬂbraMaLl,l/IOHHOVI NOBYLWIKE, MKrI;
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Macca pTyTu BO BTOPOI 30/10TOCOAEPXAaLLEel amanbramMalynoHHON SIOBYLUKE, MKT;
KOHLEeHTpauusa pTyTv B NOATOTOB/IEHHON Npo6e NPOMbLIBOYHOrO pacteopa, Npo60ooT6OopHOI Nin-
HUK OT Kopnyca unbTpa K conay MMNUHAXepa pacTeopa xJopuga onosa npu otéope npob m3
OCHOBHOrO noToka (cm. 8.9), mkr/cm3;

KOHLEeHTpauusa pTyTn B BOCTAHOBJIEHHOM pacTBope npobbl AN aHanusa TBeEpAblX YacTuy, pTy-
™ (cM. 9.2), MKr/cm3;

06bEM BOCCTAHOB/IEHHOW MPO6bI MPOMBLIBOYHOIO pacTeBopa, Npo600TOOPHOW IMHUM OT KOpNy-
ca ounbTpa K conny UMnuHaXepa pacreopa xsaopuga onoBa npu otéope Npob6 M3 OCHOBHOTO
notoka (cm. 8.9), cm3;

06bEM NPUTOTOB/IEHHOrO pacTBopa Npobbl ANA aHanui3a TBepAblX YacTuy ptytm (cm. 9.2), cm3;
06beM cyxoil Npo6bl AbIMOBbIX ra30B A4/19 aHann3a razoobpasHoil pTyTh, NPUBEAEHHbIN K CTaH-
[apTHbIM YC/N0OBUAM, M3;

06beM Cyxoil nMpo6bl AbIMOBOro rasa ANs aHaaMsa TBEpAbIX 4YacTul, pTyTW, NPUBEAEHHbIA K

CTaHA4aPTHLIM YCNOBUAM, M3.
Ansi pacnonioxeHnss 60KOBOro notoka

MA2,1g
CR,Hg

'S, Hg

Va.d

vSsd —

MALHA + MA2,Hg + ~I?2Ha ' VR2 ,  ~R1,Hg * VFtt
PG Hg.dry Vsiced Vireind+"sided (6)
PS,Hg,d SHg 7
Hgdy - ind + Wided (7)

roeMN1Hg Macca pTyTVM B MepBOil 30/10TOCOAEpPXaLLEe amasibraMalMoHHOW NOBYLUKE, MKT;

MA2,Hg Macca pTyTVM BO BTOPON 30/10TOCOAEpPXaLw el amanibramayMoHHOW NOBYLUKE, MKT;
KOHLEHTpauua pTyTu B BOCCTAHOBJ/IEHHOI Npo6Ge NPOMbIBOYHOrO pacTBopa, SIMHUK nepepayun
OT Kopnyca unbTpa K TPOHKUKY Npn oT60pe Npo6 60KOBOro MOTOKA, MKI/CM3;

CR2,Hg KOHUEeHTpauusi pTyTu B BOCCTAHOBNEHHOI Npo6e NpoOMbIBOYHOrO pacTBopa, IMHWK nofayn no-
cne TpoOWMHMKa K CONy UMNUHAXEepa pacTBopa xsopuaa os0Ba npu oTtbope npob6 60KOBOro
noToka, MKricm3;

KOHUEeHTpauus pTyTh B NOATOTOB/IEHHOM pacTBOpe Npobbl A5 aHanu3a TBEPAbIX YacTuy, pTy-

CR1,Hg

CS,Hg
™, MKr/icm3;
vm 06bEeM MPUrOTOBJ/IEHHOTO pacTBopa Npo6bl ANA aHanu3a TBEpPAbIX YacTul, pTyTU, cm3;
VR2 06beM BOCCTAHOB/IEHHOW NpO6bI MPOMBIBOYHOIO pacTBopa, /IMHUU Nofadn nocse TPoiHMKa K

coniy MMNUHAXepa pacTteopa xsopuga o0s108a, CM3;
S 06bEM MPUTrOTOB/IEHHOTO pacTBopa Npobbl 4Na aHanms3a TBepAbIX YacTuy pTyTn, cm3;
06bemM npob6bl CyxOoro AbIMOBOTO ra3a B OCHOBHOM NOTOKe, NMPMBEAEHHbIV K CTaH4apTHbIM yC-
noBusiM, M3;
06beM Mpobbl CyXOro AbIMOBOrO rasa B 60KOBOM MOTOKE, MPUBEAEHHbIN K CTaHAAPTHbLIM yC/O-
BUAM, M3.

“main,d

A side,d

11.4 MaccoBasi KOHLEeHTpaLuusa pTyTU, BblpaXeHHas B BUAE 3/IEMEHTaApPHONM PTYTU B AbIMOBbIX
rasax, B nepecuyeTe Ha Cyxoe BeLLecTBO Npu cTaHAapTHOM paboyvyeM AaBfieHUU U 3TaSIOHHOIA
06bEMHOW Aosie Kucaopoga

PaccunTtbiBatoT pHg dryO no cpopmyne

20,9 - cpolef
Pun,dry,0 - Puadry *V 20,9 - 90id (8)
roe PHadry,0 — MaccoBas KOHUEHTpauus pTyTWU, BblpaXeHHas B BUAE 3/1EMEHTAPHON PTYyTU B AbIMOBLIX ra-

3ax, B NepecyeTe Ha Cyxoe BeLlLecTBO MpU CTaHAapTHOM AaBMEeHUN M 3TaNlOHHOW KOHLEeHTpa-
UM knucnopogaa, Mkr/m3;

®o ref — ob6bemMHaa gonsa aTasoHHOro kucnopoga, %;

®0c/ — ob6bbemHas [0N5 CPeAHEro CoAepXaHnsa Kucnopoaa B CYXoM ocTaTke, M3MepeHHasi BO Bpems
oTtbopa npob, %.
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11.5 CKOpOCTb MaccoBOro BbIGpoca pPTyTW, BblpaXeHHas B BUAE 3/IEMEHTaPHOR pTyTu

CkopocTb BbiGpoca onpeAensitoT no NPoM3BeEeHNI0 KOHLEHTpauuM pTyTM B CTaHAAPTHbIX YCNOBUAX B
MUKpOrpamMmax Ha Ky6uyeckuii MeTp Ha cpefHuii pacxof B ra3oxofe B CTaHAAPTHbLIX YC/OBUSX

_ PHg,/ ' 4v,fgd
YT Hg 10Q0 9)
raoe YmHg — CKOpOCTb MacCOBOro BbiGpoca pTyTW, BbipaXeHHas B BUAE 3/1IEMEHTAPHOW pPTyTU, Mr/C;
PHA/ — MaccoBasi KOHLEHTpauusa pTyTW, BblpaXXeHHasi B BUAE 3/IEMEHTAPHOW PTYTM B YCNOBUSX / TEM-
nepartypsbl, faB/feHUs, KNCN0POLa N BAAXHOCTW, MKI/M3;
gVfgj — o06beMHbIN pacxofn AbIMOBOrO rasa 4Yepes MA0CKOCTb oT6opa Npob npu ycrnoBusx / Temnepary-

pbl, JaBNEHNS, BAAXKHOCTY 1 cofepxaHun kucnopoga, m3/c.

11.6 MaccoBasi KOHUEeHTpauusa pTyTu, BblpaxXeHHas B BUAE 3/1IEMEHTAPHOI PTYTU B AbIMOBbIX
rasax BO B/I@XHOW cpefe npu cTaHAapTHbIX YC/I0BUAX

PaccuutbiBatloT pHg wet no doopmyne

(100 - ww)
PHg.wef  PHg,dry Too (10)

roe pHgwet — mMaccoBas KOHLeHTpauusa pTyTu, BbipaXeHHas B BUAE 3/1€eMeHTapHOi pTyTW B AbIMOBbIX rasax
BO BJIQXHOI cpefe npu cTaHfapTHbIX YCNOBUAX, MKI/M3;
WW — cpefHee cofepxaHue Bnarm B AbIMOBbIX rasax B NJ0CKOCTU oT6opa npob 3a nepuop otbopa
npoo6, %.

11.7 MaccoBasi KOHUeHTpauus pTyTu B AbIMOBbIX rasax, BblpaXeHHasi B BUAe 3/1eMeHTapHOM
pTYTU, BO B/IXHOI cpefe Npu cTaH4apTHOM AAaBfIeHUM U 3Ta/IOHHOW KOHUEHTpauum Kucnopoga

PaccuunTtbiBatoT pHg wet 0 no cpopmyne

20,9 o,ref
A 20,9 —d0d ;

PHg,wef,0 = P(Hg,we/ (11)
MaccoBasi KOHLUEeHTpauus pTyTu, BblpaXeHHash B BUAE 3/IEMEHTAPHON PTyTM B AbIMOBbIX ra-
3ax BO BAXHON cpefe npu CTaHAapTHbIX YCA0BUAX U 3TA/IOHHOW KOHLUEHTpauun Kkucnopoaa,
MKr/M3;
PHg.wef MaccoBas KOHLEeHTpauus pTyTu, BblpaXeHHas B BUAE 3/IEMEHTAPHON PTyTM B AbIMOBLIX ra-
3ax BO B/IQXHOWN cpefe npu cTaHAapTHbIX YCNOBUAX, MKI/M;
do.re/ — ob6bemHas 4ona aTanoHHOro kucnopoga, %;
00,6 - o6bemMHas f0NA cpefHero cogepXaHusa Kucnopoga B CyXoM OcTaTke, U3MEepeHHasi BO BpeEMS
oTt6opa npob, %.

roe PIHg,wef,O

12 SkcnnyaTayMoOHHble XapaKTepucTuKn

12.1 TMpepgenbl oOHapyxeHuUs

Mpepensl MHCTPYMEHTaNbHOrO 06HapyXeHus rasoobpasHoii pTyTu npu Tepmogecopbuun AAC n
A®PC cocTtaBnsaT nopsagka 0,01 n 0,001 Hr cooTBeTCTBEHHO. [Mpegenbl MHCTPYMEHTA/IbHOrO O6HapyXeHus
TBEPAbIX YacTuy PTyTn B X0N0oAHbIX napax AAC n A®C coctasnatT nopsgka 0,1 v 0,01 Hr cCOOTBETCTBEHHO.
C [Apyroil cTopoHbl, npefenbl 06HapyXeHus MeToAa 3aBUCAT He TOJ/IbKO OT MHCTPYMEHTasIbHbIX Mpenesios
06HapyXeHWs, HO Takxe OT XO/IOCTOro OMblTa peareHTa U X0/10CTol Npobbl, a Takke 0T 06beMa 0TO6pPaHHbIX
AbIMOBbIX ra3oB W YacTu NOAFOTOBMEHHOrO pacTBopa npobbl, nNpefcTaBneHHOol Ha aHanu3. C yyeToM 3Tux
(hakTOpPOB AManas3oH onpegesieHns, yCTaHOBMEHHbI B HAcTOsILWLEM mMeToAe ANnsA razoo6pasHoii ptytu, ot 0,01
Ao 100 mkr/m3 (06bembl oT6opa npo6 oT 0,005 Ao 0,1 m3), a Ans pTYTVM B Buae TBepAblx YacTuy — ot 0,01 o
100 mkr/m3 (06bemM npobbl oT 0,05 40 1 M3) MOXHO /TIEFKO MOMYYUTb.

12.2 OueHka HeonpeaesieHHOCTU N3MepPeHUs

PaccuuTblBalOT HeonpenesneHHoCTb uU3MepeHua B cooTBeTcTBum ¢ MCO 20988 wam PykoBOACTBOM
MCO/M3K 98-3 (cm. npunoxeHue B).
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13 TpOTOKOJT UCTIbITaHWIA

MpoToKON WCMBbITAHUA [OMKEH CoAepXaTb CCbINIKY Ha HacToAWMiA cTaH4apT U BkA4YaTb, NO KpaliHel
Mepe, crefyloLwWwyo UHopMauuio:

a) naeHTupukayma mecta otbopa npo6, B TOM yucne:

- Aarty;

- BpeMs 1 NpofoNXuTenbHOCTb oTbopa npoob;

- nepcoHan naéopartopuu;

b) onucaHne ycnoBuii akcnayataumm yCTaHOBKM MU TEXHOJIOTMYECKOro npouecca, BKvas:

- no6ble N3MeHeHWs B nNpouecce, nNpovsoleawvne Bo BpeMs oTéopa npoo;

- Harpysky Ha yCTaHOBKY NpW MOHUTOPUHTE;

- peXxum MakcuMmasnbHOl 3arpy3ku yCTaHOBKM;

C) ngeHTndrkauna mecta otéopa npob, BkAYAA:

- pasmepbl BO34yX0BOAA;

- no3nymo otbopa npob;

d) xapakTepucTukM ObIMOBbLIX Fa30B B MecTe oT6opa npob, BkoUas:

- CKOPOCTb AbIMOBbIX a30B;

- cTaTMyeckoe faBneHne AbIMOBbIX ra3oB;

- npodunn TemnepaTypbl U KUCNOPOAA,;

- cofepxaHne BOAAHOrO napa B AbIMOBbIX rasax;

€) MeToauka U3MepeHuns:

- Mpoun3BoAusica Nu oT60p Npob M30KUHETMYEeCKU, B Toukax oT6opa npo6 B cooTBeTcTBMM ¢ NCO 9096
mnm NCO 12141 c o60CHOBaHUEM,;

- AvameTp BXOAHOro nopTa;

- pacrnonoxeHve punbTpa;

- Temnepartypa uabTpauum,

- NPOAO/IKNTENBHOCTb KaXaoro otéopa npoo;

f) pesynbTaTbl UCNbITAHUA:

- 0TO6paHHbIA 06BbEM AbIMOBbIX Fa30B B yCN0BMUAX 0T60pa npoob;

- cpeaHuii pacxon U3MepPsemMoro rasa, /itobble ocobble 06CTOSATENBCTBA WM NPOUCLLIECTBUS;

- nepejaHHas Ha aHasvM3 nopumsa MPUroTOB/IEHHOrO pacTeopa npoobbl;

- KOHUeHTpauusa pTyTM B Nnpobe, nsmepeHHasa B 1abopaTopuu;

- CKOppeKTUpoBaHHas KOHLEHTpauma npu cTaHgapTHbIX YCNOBUSAX;

) obecneyeHne kayecTsa:

- pe3ynbTaTt NPOBEPKN HA TEPMETUYHOCTD;

- XONOCTOl peareHT;

- XonocTasa npooba;

- UHpopmaLnsA 0 HeonpeaeneHHOCTU U3MEPEHUS;

- athheKkTUBHOCTb 0T6OPA;

h) kommeHTapuu:

- no6ble ocobble 06CTOATENLCTBA, KOTOPbIE MOI/IM MOBMUATL HA Pe3ynbTarthl;

- OTYeT 0 N6bIX N3MEHEHUAX MeToAA.
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MpunoxeHue A
(cnpaBoO4HOE)

MpUroToBsieHMe 3TA/IOHHOIO rasa pTyTn

Ha pucyHke Al npvBefeH npumep NOArOTOBKM annaparta Ans 3Ta/IOHHOro rasa pTyTu. omelarT Hebonblioe
KOMMYECTBO PTYTV B EMKOCTb 1 AAtOT €l NOCTOATb NpW NMOCTOSIHHOM TemnepaTtype He MeHee 1 4. CunTarT TemnepaTypy B
KOHTEWHepe C MOMOLLbI0 TEPMOMETPA 1 ONPeAENsoT KOHLEHTPaLMI0 pTyTM B EMKOCTH, Ucnonb3ys Tabnuuy A.1. OTéupa-
10T onpeaesieHHbln 06beM 3TOro rasa ¢ NOMOLLBH0 Fa30HENPOHULAEMOrO LUNPULIA Y CUMTAIOT €ro 3Ta/TOHHbIM Fa3oM PTyTH.

1 — p1ytb; 2 — emkocTb (0T 500 go 1000 cm3); 3 — CWIMKOHOBas MNPOOKA;

4 — ra3oHenpoHuLUaemblii Wnpuy; 5 — TepmMomeTp (C HauMeHbLUel TpafynpoBKOL

0,1 °C); 6 — cunukoHoBasi NPobka; 7 — TENIoN30/ALMOHHLI MaTepuas; 8 — kanunnsp
NS BblpaBHMBaHNSA LABNEHNS

PucyHok A.1l — Annapart 419 NpUroToBAEHNS 3TA/IOHHOTO raza pTyTu (Mpumep)
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Tabnunuya Al — Tabnmua KOHUEHTpauMn napoB PTyTU B K&/IMGPOBOYHOM annapate

Temne-
patypa,

20

°C
0,0
1,0
2,0
3,0
4,0
5,0
6,0
7,0

8,0

35,0

KoHueHTpa-
umsa pTyTH,
Hr/cm3
2,179
2,417
2,666
2,924
3,204
3,516
3,861
4,237
4,645
5,085
5,567
6,079
6,633
7,240
7,909
8,630
9,412
10,255
11,148
12,123
13,179
14,315
15,542
16,869
18,306
19,852
21,506
23,289
25,198
27,255
29,467
31,835
34,376
37,111
40,038

43,165

Temne-
patypa,
°C
0,2
1,2
2,2
3,2
4,2
5,2
6,2
7,2

8,2

35,2

KoHueHTpa-
umsa pTyTh,
Hr/cm3
2,225
2,465
2,716
2,978
3,264
3,583
3,933
4,316
4,731
5,178
5,666
6,187
6,751
7,369
8,049
8,781
9,575
10,429
11,337
12,328
13,400
14,553
15,800
17,148
18,606
20,174
21,853
23,660
25,598
27,685
29,928
32,329
34,908
37,681
40,647

43,819

Temne-
patypa,
°C
0,4
1,4
2,4
3,4
4.4
5,4
6,4
7.4

8,4

35,4

KoHueHTpa-
umsa pTyTH,
Hr/cm3
2,271
2,514
2,766
3,033
3,325
3,650
4,007
4,396
4,817
5,273
5,767
6,296
6,870
7,501
8,191
8,935
9,742
10,604
11,529
12,536
13,623
14,795
16,061
17,431
18,911
20,500
22,204
24,036
26,033
28,121
30,395
32,830
35,448
38,258
41,264

44,481

CnpaBOoYHUK MO Xnumnn 1 gomnsunke, 53-e nsgadue, c. 150 (1972).

Temne-
patypa,
°C
0,6
1,6
2,6
3,6
4,6
5,6
6,6
7,6

8,6

KoHueHTpa-
umnsa pryTn,
Hr/cm3
2,319
2,564
2,818
3,089
3,388
3,719
4,083
4,478
4,905
5,369
5,870
6,407
6,992
7,635
8,335
9,092
9,910
10,783
11,724
12,747
13,851
15,040
16,326
17,718
19,220
20,830
22,560
24,418
26,415
28,564
30,868
33,339
35,995
38,843
41,889

45,152

Temne-
patypa,
°C
0,8
1,8
2,8
3,8
4,8
5,8
6,8
7,8

8.8

KoHueHTpa-
umns pTyTn,
Hr/cm3
2,368
2,614
2,871
3,146
3,451
3,789
4,159
4,561
4,994
5,467
5,974
6,519
7,115
7,771
8,481
9,251
10,081
10,964
11,922
12,961
14,081
15,289
16,569
18,101
19,534
21,166
22,922
24,805
26,832
29,012
31,348
33,854
36,549
39,437
42,523

45,832
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Ha pucyHke A.2 NMpuBEAEH elle OavH NprUMep YCTPOCTBA A1 BBEAEHVSI ONPEAENeHHOro KoiMiecTBa pTyTu B 30-
IOTOCOAEPXALLYI0 amMasiblamMaLMOHHYI0 I0BYLLKY. MOACOeAUHSAIOT TPYOKY UMIUHKEP], COAEPXKALLENO COOTBETCTBYHOLLMIA
06beM pacTBopa x/0puja 0/10Ba, K OTBEPCTUIO AJ1S BBOAA STA/IOHHOIO rasa pTyTu. BkitouatoT BcachlBatoLmiA Hacoc U
[06aBNSOT PacTBOP X/I0pUAA PTYTU C U3BECTHLIM KOMIMYECTBOM PTYTW K PAcTBOPY X/1I0pMAA 0/10Ba C MOMOLLBIO MUKPOMY-
netku. MomelaT 06pa3oBaBLUMECS Mapbl PTYTU B 30/10TOCOAEPXKALLYIO aMaslbraMaLMOHHYH JTOBYLLIKY.

4 3

1— uMnNuHAXKep; 2 — pacTBop X/0pMUAa 0/10Ba; 3 — MOPT A4S BBOAA pacTBopa x/jopuga pryTu;
4 — 6NoK yaaneHus prytu

PucyHok A.2 — Annapat A4ns npou3BOACTBa 3Ta/IOHHOrO rasa pTytn (Npumep)

21



FOCT P UCO 21741—2022

MpunoxeHve B
(cnpaBo4yHOE)

Pe3ynbTaT OLEeHKN HeonpeaeneHHOCTN U3MEPEHW

CraHfjapTHas v paclUMpeHHas HeonpenesieHHOCTU N3MePeHuiA Obin paccynTaHbl Ha OCHOBE Pe3y/ibTartoB MapHbIX
N3MepPeHWiA AbIMOBbIX ra30B, 06pPa3yOLLMXCSA MNP CKUraHUn yrns, ¢ ucnonb3osaHvem diopmynbl (A.1) B COOTBETCTBUM C
MCO 20988:2007. O6a Npo600TOOPHbLIX 30HAA GbIN PasMeLLEHbl B COCEAHNX TOUKaxX Ha NiockocT otéopa npob, oTéop

npo6 NpoBOAM/ICS OAHOBPEMEHHO.

"M = y2.itm
roe u(y) — craHgapTtHas HeonpeneseHHOCTb;
Yy~ — j-€ 3HayeHune KOHUEeHTpauuy nNepsBoii N3MepuTesIbHON CUCTEMbI;
Yy2j — j-e 3HauyeHue KOHLEHTPaLun BTOPOi U3MepUTENbHOW CUCTEMBI
N — KOJ/INYeCTBO NapHbIX N3MEPEHHbIX 3HAYEHUIA.

(B.1)

PesynbTaTbl aHanM3a HeonpeaeneHHoCTH 418 ra3o06pa3Hoin pTyTn npvBefeHsl B Tabnuue B.1. OueHeHHble BXOA-
Hble AaHHble MolyYyatoT C MOMOLLBIO ABYX CEepuii OCHOBHOIO 0T60opa Npob6, KoTopble npeacTaB/ieHbl B Tabnvye B.2. B ka-
yecTBe METOAA BOCCTAHOB/IEHWA MCMOSb30BAUICS G/I0K pacTBopa Xsiopuaa ofioBa B namepeHusix 1—12, a 6nok Teepaoro
KaTa/IMTMYECKOrOo BOCCTAHOB/IEHNSI C MOAOTPEBOM MCMO/b30BasICA B u3MepeHunsx 13—15. Bce KOHUeHTpauun pTyTu B
BUAE TBEPABIX YacTUL, BbLIN HdKe HWXHEro ananasoHa uamepenus (0,01 mkr/m3).

Ta6nunya Bl — Pa6oune aTanbl 1 pesy/bTaTbl aHa/M3a ra3oobpasHoin pTyTu

War AnemeHT
1 Cneundvkauusi npobnembl
OLeHOYHOe KO/IMYeCcTBO

Tpebyemble napameTpbl
HeonpeeneHHOCTM

BxopgHble faHHble

CnpaBoyHble 3Ha4YeHus

JononHuTtensHas
UHopMauns

MpepacrasutensHOCTbL

2 O6paboTka AaHHbIX

YpaBHeHne moaenu

YpaBHeHue aucnepcun

Koapuauuns

22

WHCTpyKLMSA

Pe3ynbTar namepeHus

CraHgapTHas HeonpeneneHHoCTb Y
PaclwmperHasa 95 % HeonpeaeneHHocTb y

Cepuss HabntogeHuii yly n y2; cy = oT 1 go n, nosny4veHHas
npyv NapHOM MNPUMEHEHUN ABYX WAEHTUYHBIX U3MepUTEsIbHbIX
cucTem, paboTaloLmx He3aBnCMMo Apyr OT Apyra

CpefHue 3HavyeHus
YRj=(y\J+Y2j)

CraHgapTHaa HeonpeaesieHHoCTb u(y)
CraHgapTHasa HeonpeAeneHHOCTb HeCMeLLEeHHbIX 3TasTOHHbIX

3HaueHun u[yR) =wu{y)1n/2

OueHeHHble NCXoaHble faHHbIe CUUTAOTCA NPencTaBUTESIbHbI-
MU ONA NMpUMEHEeHUA paccMaTpuBaemMoro Metoa UsmMepeHusa Ha
ABYX Tnax CtayMoHapHbIX NCTOYHMKOB

yYyi~yRj+ enj

BydYn-Yrir

C OTK/IOHEHNEM

N var(ny) 1
varM ¢ 2 +4.0? Wy Y2

var(y2y)=var(yv )
cov(yRrekj)

Pesynbtar

Yy

n(y)
LLI,95(y)

Cwm. Tabnuuy B.2

Cwm. Tabnuuy B.2

MoCTOSHHbIN
MOCTOSHHbIN



OkKoHuaHne Tabnmupi B. 1
LWar nemeHT

2 CwmelleHne

3 Pe3ynbTathl aHanmsa HeornpeaeneHHocTu

CraHpgapTHas
HeonpeaeneHHoCTb Yy

KonnuectBo cTeneHei

cBoboabl
KoathchuumeHT oxsata

PaclwnpeHHas Heornpe-
[OeneHHoCTb y

O6nactb NpUMeHeHns

FOCT P NCO 21741—2022

WHCTpyKumaA PesynbTat
-0,033 mkr/m3
n7=1
0,53 mMkr/m3
“M =7 b yx1-Y2.,)2
V=n 15
since uns(y) <0,5-u(y)
k0,95 2,14
10,95(y) = ~0,95'u(y) 1,13 mkr/m3
min(y) <y < Tax(y) 1,02 <y<

Tabnunuya B.2— VicxogHble AaHHblE ra3006pasHoli pTyTH

MepBas nameputesnbHasa cucrema

MH'D'EKCj Y., ®, MKr/M3
1 3,50
2 9,48
3 8,72
4 9,40
5 6,50
6 3,86
7 3,56
8 3,47
9 2,84
10 2,09
1 4,90
12 4,00
13 1,02
14 21,1
15 1,90

BTopas usmepuTenbHas cucrema
Y7 , mkr/m3

3,64
8,24
9,18
8,78
5,53
3,86
3,89
3,44
2,78
1,82
5,40
4,00

1,06
23,3
191

< 23,3 MKr/m3

3ameyaHus

3aBof, Mo CXMUraHni 0TXo40B A
NOx: 70 mr/kr;
S02: 0,5 mr/kr;
CO: 4,5 wr/kr;
HCI: 115 mr/kr

3aBoj Mo cxuraHnio oTxonos B
NOx: 22,4 wmr/kr;

S02: He 06HapPYXEHO;

CO: 6,2 wmr/kr;

C02:9,8 %;

02:94 %

YCTaHOBKa CXKUraHus yrnis
NOXx: 271 wmr/kr;

S02: 6,0 mr/kr;

CO: 31 wmr/kr;

C02: 14,0 %;

02:6,0 %

3aBog no oxuraHumio otxogos C
NOx: 161 mr/kr;

S02: 1,6 mr/kr;

CO: 2,5 wr/kr;

C02: 11,3 %,

02:7,6 %
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MpunoxeHne C
(cnpaBo4yHOE)

CpaBHEHUE aHaIMTUYECKNX Pe3ynbTaToB, NMOJIyYEHHbIX C MPUMEHEHUEM HarpeToi TBepaol
YCTaHOBKM KaTa/IMTUUYECKOrOo BOCCTAHOBJ/IEHUSI N pacTBoOpa X/lopuga osiosa

[ns oueHkn athheKTUBHOCTY BOCCTAHOB/MEHMS OKUCAEHHOW pTyTn (HA2+) C NnpMEeHeHneM HarpeToin TBepaoi ycra-
HOBKM KaTasIMTMYeCKoro BOCCTAHOB/IEHUS Obl/1 NPOBEAEH IKCNEPUMEHT C UCMONb30BaHNEM CTaHAAPTHOro rasoreHeparopa
NS OKUCNEHHO pTyTW. CTaHA4aPTHBIV ra3 OKUCNEHHOW PTYTU C KOHUEHTpaumei npubnusntenbHo 100 Mkr/M3 6bin nosyyeH
nyTeM nofauv ro Kannsim CTaHA4APTHOro pacTBopa X/iopuaa PTyTU € KOHUEeHTpauveli 3 Mkr/cm3, cogepxallero 1 mkr/cm3
HCI, Ha HarpeTyto o 673 K nnacTvHy, 1 o6pa3oBaBLUascs OKUCIEHHasA pPTyTb Oblia cMellaHa ¢ BO3ayXoM. KoHueHTpauus
OKMC/NEHHON PTYTW perynupoBasiacb U3MEHEHNEM CKOPOCTU NafeHns Kanm ctaHgapTHOro pacrsopa. Harpesaemblii 6110k
KaTa/IMTUYEeCKOro BOCCTAHOBMIEHUS], CAENaHHbIA 13 coneli LenoYHbix meTasioB (K2S03), Mcrnonb3oBasicsl B USMEPEHUSIX
1—3, a gpyroii 650K KaTaNIMTUYECKOTO BOCCTAHOB/IEHNSI C MOAOTPEBOM, CAENaHHbIV 13 CoNeit LWenoYHo3eMesbHbIX MeTas-
noB (CaS03), ucnonb3oBasica B M3MepeHusix 4—6. AHanuTuiyeckme pesysbTaThbl 6biM CONOCTaBMEHbl C pe3y/bTaTamu,
NOIyYEHHbIMW Ha YCTAHOBKE pacTBopa xJiopuja osoBa.

CpaBHEHME aHa/IMTUYECKMX Pe3y/IbTaToB, NOJTyYEHHBIX C MOMOLLbIO 060MX METOAO0B, NpMBEAEHHbIX B Tabnuue C.1 1
Ha pucyHke C.1, yka3biBaeT Ha npvemsiemoe coBnageHue. BansiHue co ctopoHbl HCl 66110 HE3HAUNTE TbHBIM.

Ta6nuya CJ1l— CpaBHEHWNE aHANIMTUUECKMX Pe3y/bTaToB, NoJlyYeHHbIX C MPUMEHEHEM HArpeToli TBEpAOi YCTaHOBKM
KaTa/IMTUYECKOro BOCCTAHOB/IEHUS U pacTBopa x/iopuaa onosa, r/m3

Ne nsmepeHusi 1 2 3 4 5 6
TBepaoe KaTa/IMTUYeCKoe BOCCTaHOB/EHNE C NOAOrPEBOM 112 131 91,8 63,2 81,3 88,8
PacTBOp ABYX/1T0PMCTOrO 0/10Ba 120 144 104 75,6 91,1 91,4
YA
150-
Y = 1.0283X
100.
e J1
50-
“pep
50 100 150 X

X — TBEpAoe KatasMTmyeckoe BOCCTAHOB/IEHME C NOAOrPeBOM, MKr/M3; Y — BOCCTaHOB/ieHMe pacTBopom SnCl2, Mkr/m3

PucyHok C.1 — CpaBHeHMe aHa/IMTUYECKNX PE3y/bTaToB, NOSyYEHHbIX HA HArpeToii TBepaolt ycTaHoBKe
KaTa/IMTMYEeCKOro BOCCTAHOB/IEHUSI U YCTaHOBKe pacTBopa X/iopuja osioBa
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MpunnoxeHue D
(cnpaBo4HOE)

CpaBHeHWe aHa/IMTUYECKNX Pe3y/ibTaToB, NMOJ/lyYeHHbIX B COOTBETCTBUM C HACTOSILLUM CTaH4apToOM
n EH 13211

UTo6bl OLEHWUTH JOCTOBEPHOCTb MeTofa C WMCMoMb30BaHMEM 30/10TOCOAEPXKALLEe aMasibraMalOHHON /TOBYLLKY,
aHa/mMTMyecke pesynbTartbl A9 AbIMOBbLIX ra30B OT YCTAHOBKW A/1S1 CKUTAHUS OTXOLOB, Meuu 4718 MaBNeHns Luiaka,
YCTaHOBOK [/11 CKUraHus Mycopa W YyCTaHOBKW A1 CKUraHusa yrns Gbiin conocTassieHbl C pesyfnbTataMu, MoJsyYeHHbl-
MM B cooTBeTcTBUM ¢ EH 13211. [IbIMOBOV ras, 3a MCK/IHOYEHNEM YCTAHOBKU NS CKWUTaHUs yras, Obl1 NponyLieH yepes
UILTP U pasfenieH Ha Tpy JIMHUK Nepejayn (ase NuHumM 6blav ANns 3Toro MeToga, a ogHa — ansa EH 13211). B kayecTtBe
MeToZia BOCCTAHOB/IEHUSI MCNO/L30BasICA 610K pacTBopa x/opuaa oniosa B UdmepeHusx 1—16, a 6510k TBepAoro karta-
JINTUYECKOro BOCCTaHOB/IEHUS ¢ nogorpeBom (CaS03) ncnonb3oBasics B u3MepeHusx 17 n 18. B ciyyae ycTaHOBKM AN1S
CKUraHus yrnis oTémpasn npobbl AbIMOBOIO rasa U3 COCEHMX TOYEK B M/IOCKOCTM 0T6opa Npob ¢ AByMA NMMHMAMMK OT60pa
npo6 OCHOBHOrO MOTOKA, W B KaYeCTBE METOAa BOCCTAHOB/MEHUS MCNO/b30Bas1ach YCTAHOBKA pacTBopa x/opua onosa
(n3mepeHna 19 un 20). CBogka aHa/IMTUYECKMX Pe3ynbTaToB A/ ra3006pa3Hoii pTyTv npusBefeHa B Tabnvue D.1 un Ha
pucyHke D.1. Bce KOHUEHTpauuy pTyTu B TBEPAbIX YacTuLax Obl/IM HUXE HKHero AvanasoHa mamepeHus (0,01 Mkr/m3).
CpaBHEHWE aHaNNTUYECKUX Pe3y/ibTaToB, MoMyYeHHbIX 060MMM METOAAMM, YKa3biBAET Ha NPUEMIEMOE COMOCTaB/IeHne.

Tab6nuuya D.1— CpaBHeHMe aHA/IMTUYECKNX PE3YNLTATOB, NOTYYEHHbIX METOAOM C UCMOJb30BaHMEM 30/10TOCOAEpXa-
LLeil amasibraMaumMoHHoW noBywwkn 1 EH 13211, Mkr/m3

Ne nsmepenusa [laHHbIli MeTopg, EH 13211 Mepuopg oTt60pa Npob, MyH 3ameyvaHus
1 7,14 7,09 60 YcTaHoBKa AN CKUraHnsa oTxo40B
2 6,04 6,16 62
3 5,60 6,19 61
4 4,78 5,58 60
5 5,61 6,07 65
6 6,37 6,77 60 [Meyb AnA nnasku WNaka
7 7,33 8,61 60
8 8,80 8,56 60
9 3,73 3,76 119 3aBof, Mo CxuraHnio oTxonos B

NO: 22,4 mr/kr;

10 281 2,70 120 S02: (He 06HapYXeHO);
1 1,96 2,47 120 CO: 6,2 mr/kr;
C02:9,8 %;
02:94 %
12 1,04 1,11 56 3aBog, no oxuraHmio otxogos C
NO: 161 wmr/kr;
13 22,2 20,0 58 S02: 1,6 mr/kr;
CO: 2,5 wmr/kr;
C02: 11,3%;
02:76 %
14 8,82 9,68 86 YcTaHoBKa 419 cxuraHma otxogos D
15 108 107 84 NO: 39,8 mr/kr;
' ’ S02: (He o6HapyXeHo);
16 10,1 10,0 8l CO: 14,8 wmr/xr;
C02:9,5 %;
17 6,36 6,67 92 0289 %
18 7,74 8,51 120
19 5,15 4,05 97 YronbHbli KOMOUMHAT
NOx: 271 wmr/kr;
20 4,00 4.00 99 S02: 6,0 mr/kr;
CO: 31 wir/kr,;
C02: 14,0 %;
02:6,0%
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Y K
25-
20.
Y = 1.0055X
R2=0,9707
15
10.
-y
r
e
10 15 20 25 X

X — EH 13211, mkr/m3; ¥ — meTog, MKr/m3

PrucyHok D.1 — CpaBHeH/e aHa/IMTUYECKMX Pe3ysibTaToB, MOJTyYEHHbIX C MOMOLLBIO AaHHOro MeToda
C MCNOMb30BaHNEM 30/10TOCOAEPXKALLEN aMasibramaLMoHHOM noByLkn 1 EH 13211
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MpunoxeHue E
(cnpaBO4HOE)

BnusaHne guokcmaa cepbl (S02) Ha n3Bsie4eHne 3/1EMEHTAPHO N OKUC/IEHHOW PTYTU

M3BecTHO, uTo Anokcua cepbl (S02) BoccTaHaBNMBaeTcs A0 cepoBoaopoaa (H2S) 1, B KOHEUHOM UTOre, [0 3NEMEH-
TapHoli cepbl B pacTBOpe x/iopuia 0/10Ba, a obpasytowuiica H2S ynasnueaetca B Buae cynbdmaa (S2) B dpocaTHOM
6ydepHoM pacTBope. dnemeHTapHasa cepa v ocTaswwmiica H2S B pacTBope xsopuga onosa wm cynbdng B chochaTHOM
6ydhepHOM pacTBOpPe MOryT NPENATCTBOBATb BOCCTAHOB/IEHNIO OKUCIEHHOWN PTYTU UM OTOOPY 3/IEMEHTapHOI pTyTh. YTo-
Obl OLEHUTb BUAHWE SO2 Ha U3B/eYeHMe PTYyTU, Gblna UCMOSb30BaHa 3KCNepMMEHTasIbHasi YCTaHOBKa, MpuBeAeHHas
Ha pucyHke E.1. CTaHfapTHbIii ra3 S02 cMelumBanv ¢ BO34yXOM U HEMPEepbIBHO BBOAWIN B GychepHble pacTBOPbI X/10pK-
fa onosa 1 dpochara v B ABe 30/10TOCOAEPXKALLME amasibraMaloHHbIe NIOBYLLKM B TeyeHne 270 MuH. Yepes cooTseT-
CTBYHOLWMIA MHTEpBa B 3TOT nepuog, 10 Hr anemeHTapHol ptytv (HA°) BBOAUAM ra30HENPOHULAEMbIM LUMPULIEM B MOTOK
CMELLIaHHOro rasa [0 pacTteopa xsopuga onosa win 10 Hr pacTBopa OKMCEHHON pTyTu (HA2+) BBOAMAM B X/10pWA, 0/10Ba
pacTBOp MMWKPOLLNpULEM. BNpbICHYTY0 nav 06pas3oBaBLLYIOCA 3/1IEMEHTapHY0 pTyTb cobupann Ha ABYX JIOBYLUKaX Ans
amanbramvpoBaHusl 30/10Ta 1 OLIEHMBA/IN CTENEHb M3BneuyeHus. KoHueHtpaumn S02, C02 u 02 B cMellaHHOM rase co-
cTaBnsiAn npumepHo 700 mr/kr, 0,05 06. % 1 5 06. % cooTBeTcTBEHHO. CTeneHb 13BMEYEHNS A06ABEHHbIX COEAUHEHNI
pTy™ (Ha° nim Ha2+) n koHueHTpauum S 02, KOHTPO/IMPYEMbIE Ha BbIXOAE 13 BTOPOI SIOBYLLKM, NpuBeaeHbl B Tabnmue E.1.

3TN pe3y/ibTaTbl NoKas3asv, YTO CTEMEHb W3B/IEUEHWS 3/IEMEHTAPHON W OKUC/IEHHOW PTYTW He nofasnisnack npu
cocyllecTBoBaHun S02 npubnusntenbHo 700 MI/kr. Pe3ynbTaThl Takke nokasasnun, uyto 6onee 99 % S02 6bif0 yaaneHo
Xxnopuaom onosa u gpocpatHbiMU BydhepHbIMU pacTBOpamMu.

1— 6annoH 1000 mkm S02/N2; 2 — Hacoc; 3 — KOHTPOJI/Iep MaccoBOro pacxofa; 4 — VMMNWHAXKEpP C pacTBOpoM; 5 — umnuHgxep
¢ SnCI2; 6 — umnuHgxep ¢ docdatHbiM Bychepom; 7 — nycToli MMNUHAXEP; 8 — oxnaxjawlias BaHHa;, 9 — 30/10TOCOAEPXKALLAA
amasnbramauvoHHas noBylika; 10 — ra3oBblii cueTunk; 11 — pacxogomep; 12— rasoHenpoHULaembliil Wwnpuy,

PucyHok E.1 — 3KcnepuMeHTasIbHasi YCTaHOBKA /151 OLEHKW B/MSIHUS OUOKCUAA CEPbI HA U3B/IEUYEHVE 3/1IEMEHTapHON
PTYTU U OKC/IEHHOMN PTYTU

Tabnunuya EI1— CKOpoCTb M3BMEYEHUSI BBEAEHHbIX coeauHeHnd pTyTn (Ha® win HA2+) u koHueHTpaums S02, oTtcne-
X1BaeMasi Ha BbIXOAE U3 BTOPOI NIOBYLLKM A1 ama/ibraMnpoBaHums 30/10Ta

Bpewmsi, npoweslliee ¢ MOMeHTa BBegeHus S02, MyH 0 60 90 120 180 240 270
M3BneveHne gobaBneHHol anemeHTapHoi ptyti (Ha°), % 101 110 101 105 — 102 —
M3BneyeHne fobaBneHHol okMcneHHol pTytn (Ha2+), % 102 — — — 101 — 100
S02, mr/kr — 1,5 14 15 — 1,5 15
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefieHUs1 0 COOTBETCTBUM CCbIJIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB HaUWOHa/IbHBIM CTaHAapTam

Tabnuya OA1

O603Ha4YeHne CCblIOYHOTO CreneHb

O603Ha4YeHne U HaUMEHOBaHWe COOTBETCTBYIOLLEr0 HaLMOHaILHOTO cTaHgapTa
MeXAyHapo4HOro cTaHgapta  COOTBETCTBUA

ISO 3696 MOD FOCT P 52501—2005 (MCO 3696:1987) «Boga Ans nabopaTopHOro
aHasnsa. TexHuyeckue ycrioBusa»

ISO 9096 oT FOCT P NCO 9096—2006 «Bbl6pochkl CTauMOHapHbIX UCTOYHMKOB. Onpe-
JeneHve MaccoBoli KOHLEHTpauuy TBepabIX YacTUL, PyYHbIM rpaBuMeTpu-
YeckVM MeToLOM»

ISO 10396 oT FOCT P NCO 10396—2012 «BbI6bpochl CTalMOHapHbIX UCTOYHUKOB. OT-
60p Npo6 Npy aBTOMaTMYECKOM ONpefesieHnn COAEepPXaHus rasos C Mo-
MOLLIbKO MOCTOSAHHO YCTaHOBJ/IEHHbIX CUCTEM MOHUTOPUHIa»

*

ISO 12141 —

*

ISO 12846:2012 —

*

ISO 16911-1 —

*

ISO 17852:2006 —

*

ISO 20988 —

* COOTBETCTBYIOLLWIA HALMOHA/bHBI CTaHAaPT OTCYTCTBYET. [l0 €ro NPUHATAS PEKOMEHAYETCS UCMO/b30BaTh Nepe-
BOZ, HA PYCCKWIA A13bIK JAHHOTO MEXAyHapOoAHOro cTaHaapTa.

MpumevyaHne — B HacTosLel Tabnuue MUCNosb30BaHbl Cleaytoline YC/IoBHblIE 0603HaYeHNsA CTENEHN COOT-
BETCTBUA CTaHAapTOB:

- FOT — ngeHTn4Hble cTaHaapThl;

- MOD — moauduLmMpoBaHHble cTaHaapTbl.
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