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Mpeancnoeue

Lenv v npuHumnel ctTaHaapTusaummn B Poccuiickon Pegepavumm yctaHosneHbl PefepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHWYeCcKoM perynMpoBaHin», a npasuna npuMeHeHus HauMoHanbHbIX
ctangaptoB Poccuiickoin ®eagepauum — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuinckon degepaumu.
OCHOBHbIE NOMOXEHUs»

CBegeHus o cTaHgapTe

1 NOArOTOBJIEH ABTOHOMHOM HEKOMMepYeCcKkon opraHusaunein «HayuyHo-nccneaoBaTenbCKUN LIEHTP
KOHTPOIS1 U AMarHoCTUKK TexHudecknx cuctem» (AHO «HUL KO») Ha ocHoBe COBCTBEHHOMO ayTeHTUYHOro
nepesoa Ha pycckuid A3blk MeXayHapoaHoro ctaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHn4yeckum kommuteToM no ctangaptusauumn TK457 «KavecTso Bosgyxa»

3 YTBEP>XOEH W BBEAEH B JEWCTBWE Mpukasom deaepanbHOro areHTCTBa Mo TEXHUHECKOMY
perynMpoBaHuio U meTponorim ot 9 Hosbpsa 2011 . Ne 526-ct

4 HacToswwin cTaHgapT ngeHTnyeH mexayHapogHomy ctaHgapTy MCO 20552:2007 «Bosgyx paboyen
30HbI. OnpeaeneHue napos pTyTn. OT6OP Npo6 ¢ nonyyYeHnemM amansrambl 30510Ta M aHanns MeTo4oM aTOMHON
abcopbLUMOHHON MM aTOMHON driyopecLeHTHon cnekTpomeTpun» (ISO 20552:2007 «Workplace air —
Determination of mercury vapour — Method using gold-amalgam collection and analysis by atomic absorption
spectrometry or atomic fluorescence spectrometry»).

Mpun npUMeHeHNN HacTosALLero cTaHAapTa PEKOMEHAYETCA UCNOMb30BaTh BMECTO CChIIOYHbIX MeXayHa-
POAHbLIX CTaH4apTOB COOTBETCTBYOLIME UM HaumoHarbHble cTandapThl Poccuiickon ®eaepauun, ceeaeHns o
KOTOpPbIX NPUBEAEHEI B AONONHATENBHOM NpunoxeHun JA

5 BBEAEHBMNEPBbIE

UHpopmayust 06 usMeHeHUsIX K HacmosileMy cmaHOapmy rybriukyemcsi 8 exe200H0 uszdasaeMom
UHthopMaUUOHHOM yka3amerie «HayuoHanbHble cmaH0apmbl», @ meKkcm UsMeHeHUl U ornpaeok — 8 exXxeme-
CA4YHO u30asaeMbiX UHGhopMayUOHHBIX yKkazamensix « HayuoHaneHbie crmaHOapmei». B cny4dae nepecmompa
(3ameHbl) unu ommMeHbl Hacmosiue20 cmaHoapma coomeemcmeytoujee yeedomrieHue 6ydem onybrnukoeaHo
8 eXeMeCsIYHO U3dasaeMoM UHOPMaUUOHHOM yKa3amerle «HayuoHarnsHbsie cmaHOapmel». Coomeemcmasy-
fowjast uHghopmauusi, yeedoMIieHuUe U MeKCMbI pasMewaromcesi makxe 8 UHGhopMayUoHHOU cucmeme obuezo
ronb308aHusi — Ha oguyuasnsHom catime @edepallbHO20 a2zeHmcemea 10 MexXHUYECKOMY pe2ynuposaHuio U
memporozauu 8 cemu ViHmepHem

© CrangaptuHgopm, 2012

HacTtoawuii ctaHgapT He MOXET BbITb MOMHOCTBLIO NN YaCTUYHO BOCnpousBeaeH, TUpaXuposaH U pac-
npocTpaHeH B KavecTBe ocuumanbHoro usgaHus 6es pa3peweHnA ¢enepaanoro areHTcTBa no TexHn4eCKo-
MYy perynmposaHuio U MeTponormm
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BBegeHue

300poBbe pabOTHUKOB MHOTUX OTPACIEN MPOMBILLNIEHHOCT M NOABEPraeTCcs PUCKY NPU BAbIXaHUW BO34Y-
Xa, cogepallero napbl pTyTi U HeopraHudeckne coegmHeHnst ptytu. Cneynanuctam B 061act npoMbILLeH-
HOW rMrMeHsbl U oXpaHel Tpyaa HeobxoamMmo onpeaenstb 3P ekTUBHOCTE MEPONPUSITURA, NPeANPUHUMaeMbIX
ONs1 KOHTPONS BpeAHbIX BO3AENCTBUIA Ha pabOTHUKOB, YTO OBBIYHO AOCTUrAETCsl USMEPEHUAMKN COAEPKAHMSA
pTYTU U COeQUHEHWI PTYTU B BO3ayXe paboyel 30HbI. B HacToswem cTaHgapTe npuBeAeH MeTod onpeaeneHus
coAepxaHus MapoB PTyTW B BO3ayxe paboyen 30HbI C MPUMEHEHUEM CTaLMOHapHOro oTbopa npob. JaHHbIn
MeTOoA Takke NPUrodeH npu npoBeaeHNN KpaTKoBpeMeHHoro oTbopa Npob 1 oLeHke BO3AeWCTBUA NapoB pTyTU
Ha KOHKpeTHOoro paboTHuka. MeToa, NpuBeAeHHbIN B CTaHA4apTe, NpegHasHaveH Ans NpUuMeHeHNst cneumanme-
Tamu, paboTarLwmmm B 061acTy MPOMbILLIIEHHOW TMTMeHbI M OXpaHbl TpyAa, B aHanuTuyeckux nabopaTtopusx, a
Takke Ha MPOMBbILUNEHHBIX MPEANPUATUAX, MPUMEHSTIOLLMX PTYTb U ee HeopraHudeckne coeguHeHns B CBOEN
pabote nT. 4.

MeToguvka U3mMepeHun, ycTaHoBNeHHasa B cTaHaapTe, Obina paspaboTaHa Ha ocHOBe psiga nybnuka-
unin [1]—[6], B koTopbIX ONMcaHa MeToA00rus onpeaeneHus cogepxaHns napos pTyTu B Bosayxe. MeToaunka
6blna NonHoCTbIo aTTecToBaHa, a Nofy4YeHHble NOATBEPXKAatoLWMe AaHHbIE NPUBEAEHbI B HACTOSILLEM CTaH-
aapre.

Mpun paspaboTke HacTosILLEro cTaHAapTa nNpeanonaranoch, YTO BEINOMHEHNE ero MONOXEHUA N MHTep-
npeTaLuio NoNyYeHHbIX pe3ynbTaToB OyaeT oCyLLEeCTBATh KBaNUULMPOBaHHLIA 1 ONbITHBIA NepcoHar.
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HALUWOHANbHBLIN CTAHOAPT POCCUMUCKOW OSGERLEPALMUMU

BO3AOYX PABOYEW 30HbI

OnpegeneHue napoB pTyTu. OT60p Npo6 ¢ nonyyYeHUeM amanbrambl 30foTa
¥ aHanu3 MeTo40M aTOMHOM aGCcopOLMOHHOM MM aTOMHOW (hITyOpecLEeHTHOW CNeKTpoMeTpUun

Workplace air. Determination of mercury vapour.
Method using gold-amalgam collection and analysis by atomic absorption spectrometry or atomic
fluorescence spectrometry

Darta BBegeHna — 2012—12—01

1 O6nactb NnpUMeHeHunA

HacToswmin cTanaapT ycTaHaBnnesaeT MeToAUKy onpeaeneHns MacCoBOWM KOHLEHTpaLmM NapoBs pTyTU B
Bo3ayxe paboyein 30HbI, BKIOYaa oT6op Npob ¢ nonyvyeHneM amansraMmbl 30510Ta U nocneayowmuia aHanus
MeTOA0M aToOMHON abcopBLNOHHOM cnekTpoMeTpumn xonogHoro napa (AACXIT) unv atomHo-piyopecLeHTHO
crnekTpomeTpun xonogHoro napa (APCXM). B 3aBucMMOCT OT 0COGEHHOCTEN NPaKTUYeCKoro NpUMeHeH1s
MeTOoAuKa ycTaHaBNMBAET HECKOMNbKO MeToA0B oTbopa Npob:

a) ecnn M3BecCTHO, YTO B paboyeli 30He He NPUMEHSIIOT HUKaKUX a3po30feit HeopraHMYecknx coemHe-
HWIA PTYTN M OHN He 0BpasyloTCs B X04e TEXHOMOrMYeCcKUX NPoLeccoB, To A4nA oTbopa napoB pTyTU MPUMEHSIIOT
copbLMOHHY0 TPYOKY, codepallyro NOPUCTYHO AMaTOMUTOBYIO 3eMIIo, NOKPLITYI0 3oroToM. Moaxoaswme
COPOLMOHHBIe TPYBKM BbINyCKatoT CEPUNHO, U OHU MOTYT BbITh U3rOTOBNEHbLI Ha OCHOBE copbeHTa, NoAroToB-
NeHHOro nyTemM nuUponmMsa 30510TOX/IOPUCTOBOAOPOAHOW KUCMoThl [TeTpaxnopaypat Bogopoga (ll)],
CreYeHHON Ha NOBEpPXHOCTN ANaToMUTa;

b) ecnnunssecTtHo, uTO B BO3aYyXE paboyeli 30HbI MOTYT NPUCYTCTBOBATL Napbl pTYTU U TBEpAble YacTULbl
HeopraHU4ecKnx coeguHeHUn pTyTi, To 0T6op NPod NapoB pTyTU NPOBOANAT C UCMOSNIb30BaAHNEM COPOLMOHHON
Tpy6KM, Nepe KOTOPOI ycTaHaBNMBa 0T NOAXOAALLMA (DUNLTP U3 KBaPLEBOro BOSIOKHA ANA yAaneHUA TBepabIX
HeopraHu4eckux coeguHeHnn pTyTu. Ecnu Heobxoaunmo onpegennTb TBepAble HeopraHu4Yeckne coegnHeHns
PTYTH, TO MIPUMEHSIOT MeToAMKy oTbopa n aHanusa npo6, yctaHoBneHHyto B UCO 17733;

C) ecnnnsBecTHO, 4YTO B paboyeli 30He He UCMOMbL3YIOT PTYTh B YNCTOM BUAE U B XOAE TEXHONOMMYECKOro
npoLecca He 06pasyloTca ee napbl, To Npu HeobxoAMMOocTH Ans oTbopa U aHanusa nNpob TBepAbIX HeopraHu-
YeCcKUX CoeUHEHNN PTYTU MOXHO NMPUMEHSITb MeTOANKY, ycTaHoBreHHyto B UCO 17733.

MeToaunka xapakTepusyeTcsi BbICOKOW YyBCTBUTENLHOCTLIO U MPUrogHa Ans crauuMoHapHoro otbopa
npo6 nnu ana onpeaeneHns KpaTKOBPEMEHHOTO MHANBUAYaNbHOIO BO3AEeNCTBUSA MapoB pTYTU, CoaepKallux-
cA B Bo3ayxe pabouel 30Hbl. HxHWIA npeaen paboyero gnanasoHa MeToaunku onpeaensieTcs npegenomM nsme-
peHui aHanuTudeckoro npubopa ans AACXI unu A®CXI, cocrasnsitowmmM anst Tpydku ¢ 80 mr copbeHTa
npubnusutensHo 0,01 Hr pTyTu (cM. 13.1). BepxHuit npeagen pabouero gnanasoHa MeToAuKK onpegensieTcsl
BEPXHUM 3HaYeHuem gnanasoHa namepeHuin aHanutudeckoro npubopa ans AACXI nnm A®CXI1, coctaBnsio-
wum okono 1 mkr ptymm (cm. 13.2). CopbunMoHHas eMKOCTb CEepPUNHO BbiNyckaemMblX COPOLMOHHBIX TpyBok
cocTtasnseT 6onee 2 Mkr. [lnanasoH 3HaYeHWn codepXaHnsl pTyTU B BO3Ayxe, ANsl KOTOPOro NpUMeHUMa
mMeToAuka, 4acTUYHO 3aBUCUT OT BbIBGopa nonb3oBaTenem metoga otéopa npob.

MeToauka npumeHuma Ana NnposeAeHUs KpaTkoBpeMeHHoro otbopa npo6 (Hanpumep, NpoaosKUTeNb-
HocTblo 15 MuH) Npu pacxoge sosayxa ot 100 go 1000 Mn/MUH 1 UCNONB30BaHUN CEPUAHO BbIMyCKaeMbIX
copBUMOHHBIX TPYBOK. MeToauka MOXeT NPUMEHSITLCA ANS A0NToBPEMEHHOro otéopa npob, Hanpumep B Teve-
Hue 8 4, npu pacxoge 100 mn/mMuH B pabo4unx 30Hax, rae oxugaemasi MaccoBas KOHLEHTpaLuusi apoB pTyTU B
Bo3ayxe 6yaeT meHee 20 mkr/M3. Ecnn oxungaeMast MaccoBasi KOHLEHTpaumMa NapoB pTyTu cocTaensieT 6onee
20 mkr/M3, To cnegyeT NPUMEHATL METOAUKY, ycTaHOBNEHHYto B UCO 17733.

Uspaune opuynansHoe
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MeToauKy, ycTaHOBMEHHYIO B HACTOsILLleM cTaHAapTe, He MPUMEHSIIOT Ans onpeaeneHns napos pTyTu,
ecnn B Bo3ayxe paboyelt 30HbI MPUCYTCTBYET XNOp, HamnpuUmep B cCriydae Xop-LiefoYHbIX NpousBOACTB
(cm. 13.8.1). Hannuune B Bo3ayxe razoobpasHbIX pTyTb-0praHUYecKUX coeMHeHNIA MOXeT MPUBECTU K Nomyye-
HWIO 3aBbILLEHHbIX 3HaYeHWNn cogepkaHnst pTyTu (cm. 13.8.2).

2 HopmaTuBHbI€ CCbIMKKU

B HacTosweM cTaHAapTe NCMob30BaHbl HOPMATUBHBIE CCbIMIKM Ha cneayolme cTaHaapThl:

NCO 17733 Bosgyx paboyel 3o0Hbl. OnpeaeneHne cogepxaHnus pTyTv U HeopraHMYeckux coeguHeHnin
pTyTUM. MeToa aToMHO-a6COPOLMOHHON UMK aTOMHO-(ryoOpecLEeHTHOW CMeKTPOMETPUU XONOoAHOro napa
(1ISO 17733, Workplace air — Determination of mercury and inorganic mercury compounds — Method by cold
vapour atomic absorption spectrometry or atomic fluorescence spectrometry)

3 TepMuHBbI 1 onpeaeneHns

B HacTosileM cTaHdapTe NpMMeHeHkl crneaytollue TepMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHnamn:
3.1 O6wue nonoxeHusa
3.1.1

XUMU4eckoe BellecTBo (chemical agent): Mio6oil xumMM4eckuid aneMeHT Unu coeaAMHeHne, YncToe unn
B CMecH, CyLLlecTBYoLLee B Npupoae unu obpasosaslueecs B pe3ynbTaTte TpyA0BON AeATENbHOCTU, NPOns-
BeJeHHOoe NpegHaMepeHHO UMM HET € Lefbio NPOoAaXKU UMn HeT.

[EH 1540:1998] [7]

3.1.2 30Ha pgbixaHua (breathing zone) <obwee onpepeneHue>: MNpocTpaHCTBO BOKPYr Nnua paboTHU-
Ka, 13 KOTOPOro NocTynaeT BAbIXaeMblil BO3AYX.

3.1.3 30Ha gbixaHua (breathing zone) <texHu4eckoe onpegeneHue>: Monycdepa (06bIMHO NPUHUMA-
eTca paguyc 0,3 M), pacnonoxeHHas nepes NULOM YenoBeka, C LeHTPOM B cepeauHe fIMHUU, COeANHAIOLWEN
yLln; ocHoBaHMe nonycdepbl NPOXOANUT Yepes 3TY JIMHUIO, TEMS U TopTaHb.

MpunmevyaHusn
1 OnpepgeneHve HENPYMEHUMO, KOTAA UCTIONb3YIOTCSl CPEACTBA UHAVBUAYAIBHOW 3aLUThl OPraHoB AbIXaHWS.
2 ApanTtuposaHo n3 EH 1540:1998 [7].

3.1.4 BospgencTBUe (NyTeM BObIxaHua) [exposure (by inhalation)]: Cutyauus, npu KoTopon Xumnyec-
Koe BelLecTBO NPUCYTCTBYET B BO3AYXe, BAIXaEMOM YESTOBEKOM.

3.1.5 meToaMKa BbINoNHeHUA n3MepeHUn (measuring procedure): COBOKYMHOCTb onepauvin n npa-
Bun ot60opa npob 1 aHanmnsa ogHoro UM 6onee XMMUYECKUX BELLIECTB B BO3AyXe, BKIoYasi XpaHeHNe U TpaHc-
nopTuposaHue nNpoob.

3.1.6

BPeMeHHOW UHTepBan MexcepBUCHOro obcnyxuBaHua (operating time): BpeMa HenpepbiBHON
paboThl, B TeYEH e KOTOPOro NOGyaAUTENb pacxoda Ans oT6opa npod MoXeT NCMNOMb30BaTLCA NPU 3a4aHHBIX
3HaYeHnax pacxoda v NnpoTuBoAaBneHus 6e3 nepesapagkn v 3aMeHbl aNIeMeHTa NMMTaHuA.

[EH 1232:1997]1[8]

3.1.7 npegenbHoe sHadeHue (limitvalue): MpeaenbHo gonycTUMoe sHaYeHe MaCCOBOM KOHLLeHTpa-
LM XMMUYECKOro BeLecTBa B BO3AyXe.

MpumeyaHune—pumepom sIBNsIETCA NPegenbHO JoNycTUMOe 3Ha4YeHME MacCOBOW KOHLEHTpaLUuy Ans KOH-
KPETHOrO XVMMWYECKOro BELLEeCTBa B BO3ayxe pabouel 30Hbl, yctaHoBrneHHoe ACGIH [9]. OnyGnukoBaHHble nepeYHu
npegensHO ONYCTUMbIX 3HAUYEHWI MacCOBOWM KOHLEHTPALMM KOHKPETHBIX XMMUYECKUX BELLECTB B BO3Ayxe paboqen 30HbI
SIBMAOTCS CepUHO BbiNyckaemon npoaykuven. laHHas nHdopmaums npveegeHa ans ygobcrtea nonb3osarenemn HacTos-
LLero ctaHgapTa v He siensietcst peknamoii MCO HasBaHHOW NpogyKuuun.

" B Poccuiickoit degepauun B kavecTBe NnpegernbHbIX 3Ha4YeHUN UCMonb3yoT 3Ha4YeHWsA npegenbHO AonyCTUMON
KoHueHTpauum (MOK).

2
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3.1.8 pernameHTUpOBaHHLIN nepuop (reference period): YcTaHOBNEHHbLIN NepUo BpeMeHM, K KOoTo-
pOMy OTHECEHO NpefeslbHO AOMNYCTUMOE 3HayeHWe MACCOBOW KOHLEHTPaLuW KOHKPETHOTO XUMUYEeCKOro
BellecTsa.

M pumeyaHn e —pumepamm NnpeaenbHbIX 3HAYEHUI ANSA Pas3NUYHbIX PernameHTUPOBaHHbIX NEPUOA0E ABNSA-
I0TCS NpeaentbHO AOMNYCTUMbIE YPOBHU KPaTKOCPOYHOIO M AONFOCPOHHONO BO3AENCTBUM, ycTaHoBneHHbie B ACGIH [9].

3.1.9

pa6ouast 3oHa (workplace): Y4acTok unu y4acTtku, B KOTOPOM(bIX) OCYLLECTBAAETCA NPOU3BOACTBEH-
HaA AeATeNbHOCTb.
[EH 1540:1998][7]

3.2 OT60p Npo6
3.21

MHAUBUAYaNnbHbLIA NPo600oT6OPHUK (personal sampler): YCTponCcTBO, NpuKpennsaemoe K oaexae
YerloBeka, C NOMOLLbIO KOTOPOro OTGUPaloT NPOGLI BO3AyXa B 30HE AbIXaHUA.
[EH 1540:1998] [7]

3.2.2

MHAMBUAYaNbHbIN 0oT6Op NPo6 (personal sampler): OT6op Npob ¢ ucnonb3oBaHUeM MHAUBUAYaNb-
Horo npo6ooT6opHMKa.
[EH 1540:1998] [7]

3.2.3 npo6ooT6opHOe ycTpolcTBO; Npo6ooT6opHuUK (sampling instrument; sampler): YcTponctso
AN ynasnnsaHus TBepdblX YacTuL, aapo3onsa unu/m razoobpasHbiX BewwecTs (Napos).

3.2.4 copbuuoHHasa Tpy6ka ¢ npokaukoi (sorbent tube, pumped): Tpy6ka o6bl4HO U3 MeTanna unu
cTekna, coaepxallas akTUBHbIA COPBEHT U NOANOXKY, NPONUTaHHYI0 peareHToM, Yepes KOTOPYHO MpoKayu-
BaeTcsi aTMocepHbIA BO3AYX C pacxooM, 3afaBaeMbiM nobyanTtenem pacxoaa.

3.2.5 ycTpoicTBO A4NA cTauuoHapHoro otéopanpo6; ycrponcTeo ansa oréopanpob B onpeaenex-
HoW 30He (static sampler; area sampler): YCTpOWUCTBO, HE NPUKPENNAEeMOoe K OAeXAE YenoBeka, ¢ MOMOLLbIO
KoToporo oTéuparoT Npobbl BO3Ayxa B yCTAaHOBNEHHOM MecCTe.

3.2.6 cTauuoHapHbIA oT6op Npo6; ot6op Npo6 B onpegeneHHol 3oHe (static sampling; area
sampling): OT60p Npob ¢ UcnonbL30BaHMEM YCTPOWUCTBA ANA CTauMoHapHoro otéopa npob.

3.3 Cratucrtuka

3.3.1 aHanuTuyeckoe usBneyeHue (analytical recovery): OTHOLWeEHWE Maccbl aHanuTa, NoNy4eHHon
Mpw aHanu3e Npobhbl, K U3BECTHOW Macce aHanuTa B 3Tol Npobe, BhipakeHHOe B NPOLEeHTax.

3.3.2 cmeweHue (bias): YcToiunBoe OTKNOHEHUE pe3ynbTaToB UIMEPEHUN OT UCTUHHOMO 3HaYeHUA
XapakTepucTUKA kKauecTBa Bo3ayXa.

3.3.3 npeuusnoHHoCTb (precision): CTeneHb 6IM30CTUAPYT K APYTY HE3aBUCUMBbIX Pe3YNbTaToB U3Me-
PEeHWI, NoMy4YeHHbIX B KOHKPETHBIX PernaMeHTUpPOoBaHHbIX YCNOBUSIX.

3.34

UCTUHHOe 3Ha4YeHue (true value): 3HaveHue, KOTOpoe naearnbLHBIM 06Pa30OM XapakTepusyeT BENTMUUHY
UMW KONMYECTBEHHYI0 XapaKTepUCTUKY NPU TeX YCNOBUSIX, NPU KOTOPbIX 3TY BENUUYNHY UM KONUYECTBEHHYIO
XapaKTepucTUKy paccMaTpuBaloT.

n punMmedvyaHune — McTnHHOe 3HauYeHne BENnuUUMHbI UM KONMYEeCTBEHHON XapakTepucTuKn SABIMNAETCA TeopeTu-
YECKUM MOHATUEM U, B 06LI.{8M, €ro Henb3s onpeaennTb TOYHO.

[NCO 3534-2:2006, onpeaeneHue 3.2.5][11]

3.3.5 HeonpeageneHHocTb (U3MepeHun) (uncertainty <of measurement>): NapameTp, cBA3aHHLIA C
pe3ynbTaToM U3MepeHUs, XapakTepusyoLuii paccesHne 3HaYeHU, KoTopble MOrnn 6bITb 060CHOBaHHO NpU-
nUcaHbl U3MepPSIEMON BENTUUUHE.
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Mpumevaunns

1 MNapameTpom MOXeT GbiTb, HANPUMEP, CTAHAAPTHOE OTKINOHEHWE (MW YNCIO, KPaTHOE eMY) UMW LUIMPUHA AOBEPU-
TeNbHOro MHTepBana.

2 HeonpeaeneHHOCTb u3amMmepeHusi 06bIYHO BKIMIOUAeT MHOXECTBO COCTaBNSAIOWMX. HeKkoTopble M3 3Tux cocTaBnsio-
WX MOTYT GblTb OL€HEHbI UCXOAS U3 CTAaTUCTUYECKOTO pacripegeneHns pesynbTaToB psaa M3MEePEeHNn n MOryT XapakTrepu-
30BaTbCs CTAHQAPTHbIMKM OTKMOHEeHusiMU. [lpyrve cocTaensiiowue, KOTopble Takke MOryT XapakTepu3oBaTbeCA
CTaHAAPTHLIMW OTKMOHEHUSIMUY, OLIEHUBAIOT UCXOASA U3 Npearnonaraemeix pacrnpeaeneHuil BeposiTHOCTEN, OCHOBAHHbIX HA
onbITe UNu apyrown nHcdopmauun. B «PykoBoACTBE Mo BbipaxXeHUto HeonpeaeneHHocT namepenuiy (GUM) [12] st aga
cny4vas paccMaTpuBaloTCs Kak OLlEHUBaHUe HEONPeAENeHHOCTH No Tuny Au Tuny B cooTBeTCTBEHHO.

3 Apantupoearomn3s VIM [13].

4 OCHOBHbIe NONIOXeHUsA

Mapbl pTyTH OTOMPAIOT, NpoKauMBas ¢ NOMOLLbI0 NOByAnTENa Hacoca N3BECTHBIN 06beM Bo3Ayxa Yepes
copBbUMOHHYIO TPYOKY, coaepKaLLyto MOPUCTYIo AMaTOMUTOBYIO 3EMJILO, NOKPLITYI0 30n0ToM. Nepea copbLmnoH-
HoW Tpy6Kol ycTaHaBnmBatoT unbTp U3 KBapLEBOro BONOKHA ANA yNaBnuBaHNA TBepAbIX HeopraHM4ecKmx
COEANHEHWI PTYTU, €CINIM OHU MOTYT NPUCYTCTBOBATL B UccneayemoM Bosgyxe. Ecnu Heobxoammo onpeaenutb
TBEpAble HeopraHM4eckue coeAMHeHUs pTyTu, TO MPUMEHSAIDT MeToAUKY 0T6opa 1 aHanuaa Npo6, ycTaHoBNEH-
Hyto B ICO 17733.

Tpy6ky ¢ npo6oir TpaHCcNopTUPYIOT B Nabopatopuio U yCTaHaBAMBAIOT B aHanM3aTop pTyTH, COCTOSLLIMIA
13 ABOWMHOIO 30/10TO-amarnbraMHoro 651oka unu 6roka Beoga Npobkl M aHanMTUYeckoro 6noka, peanqsyoLlero
metoa AACXI unu APCXI1. briok BBoaa Npobbl coepXvUT ABa HarpesaTens, pasgeneHHble rasooyncTuTe-
nem, nyronbHbin punbTp. Tpybky c npoboil napoB pTyTH yCTaHaBNNBAIOT B NEPBYIO CEKLMIO C HarpesaTenem un
nosbiwatoT Temnepatypy Ao 300 °C. INpu aToi TeMmnepaType NeTyvyme opraHn4eckne coeanHeHus, ynoeneH-
Hble BMECTe C Napamu pTyTH, yNeTy4umBaoTcs U3 copbunoHHoM TpyBkn, a pTyTb ocTaeTca. BelgeneHHble neTy-
uYMe opraHMdeckMe coeguHeHUst NpoxodaT uepes TPyOky € 30M0TbIM COpGEHTOM BTOPOW CeKuuu,
npensapuTenbHo HarpeTyto Ao 150 °C, u BbinyckaloTcs Yepes yronbHbld hunbtp. 3atem Tpybky ¢ npoboi
HarpeBaroT 4o TemnepaTypbl McnapeHus pTyTu (okono 700 °C) n o6pasosaBLUMecA Napbl pTYTU NOCTYNaoT BO
BTOPYO TPYOKY € 30M10TbIM COpGEHTOM (NpU 3TOM NpY TemnepaTtype BMiioTb Ao NpubnusutensHo 200 °C obpa-
3yeTca amarnbrama 3onoTa). OkoH4YaTenbHO ynaenuearwoLlyto Tpybky HarpeeatoT go temnepatypbl 700 °C n
napbl pTYTX NOCTYNaKT Ha BXoA aHanutTudeckoro 6noka, peanusyoulero metog AACXI unu A®CXI1. BaxHou
XapaKTepPUCTUKOW ABONHOM 30M10TO-amaribraMHOW METOAMKU AABNSIETCS TO, YTO MUK pTyTH ByAeT ocTpbIM U cTa-
6UnbHLIM Griarogaps BOCNPOM3BOAUMbIM YCIOBUAM aHanMsa, 4to obycrnoenueaeTcs NOBTOPHBIM UCMOMNb30Ba-
HMEM TOW XXe camMOii 3010ToI NoBYLIKW. Tpy6kun ana otéopa Npod MOXHO Ucnonb3oeaTth BNNoTh Ao 3000 pas,
€Ccrnv He NpounsonaeT UX NoBpexaeHus nog AencTeruem xropa unv aMmmMmuaka.

MonyyeHHble pesynbTaThl MOTYT 6bITb NCMOMb30BaHbI A1 OLIEHKW YPOBHEN BO3AEWCTBUSA NapoB pTYTUHA
paboTHMKoB B pabouei 30He (cM. EH 689 [14]).

5 Peakuumn

MopuUCTEIA COPBEHT, NOKPLITHIA 30M0TOM, UCMOMNb3YEMbIA B MeTOAUKE, YCTAHOBMEHHOM B HacTOALLEM
cTaHOapTe, MOXeT 0BpaTUMOo B3aMMOAeNCTBOBATb CO PTYThIO. YIIOBNeHHas pTyTb 06pasyeT ¢ 30M10TOM chnae,
Ha3blBaeMbli1 aManbramoil, U3 KoTOPOM NEerko Npu HarpeBaHuK BLIAENATCA Napbl PTYTH.

MpwnMedyaHue— M3BecTHbl apyrne copbeHThl, AeNCTRYOWME HA OCHOBE 06pa3oBaHns amansramel, Hanpu-
mMep cepebpsiHoe BONOKHO U 305roToe BOMNOKHO. OpHako npu nMpuMeHeHun cepebpsaHoro BOMOKHA BO3HWKAET MHOMO
npo6nem. OHO NErko OKUCMAETCH, UMEET HU3KYI0 COPOLIMOHHYIO EMKOCTL U HU3KME 3pheKTMBHOCTL CHopa U 3BNeYeHus.
Mopgo6HbIM 06pa3oM pTyTb CNOXHO IMPEKTUBHO U3BMEYb C 30MOTOrO BOSIOKHA NPU HArpeBaHUW v TPYAHO NOMy4UTb
OCTpble NVKK ANns ee onpegenenus [1].

6 TpeboBaHue

MpumeHsiemas nonb3oBaTenemM MeToamka n3mMepeHnin 4ofMKHa COOTBETCTBOBATL J'Il060My ,qel‘/'ICTBYIOIJ.l,e—
My MeXayHapoaHOMY, eBponeMCKomy MnnHaunoHanbHOMY CTaHAapTy, B KOTOPOM YCTaHOB/MEHbI TpeGOBaHMﬂ K
MeToanKam U3SMePEHNn XMMUYeCKMX BELLeCTB B BO3AyXe pa6oqel71 30HBbI.
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7 PeakTuBbl

Mpu onpeneneHnn cogepkaHyus NapoB pTYTU METOAO0M, YCTaHOBNEHHBLIM B HAacToAWEM cTaHgapTe, AnA
MOCTPOeHUs1 FrpagynpoBOYHOro rpaduka no obpasuam napos pTyTM U3BECTHOTO codepkaHua TpebyeTca pTyTb
KBanuduKkauumn «4ncTas ang aHanusay.

7.1 AproH, noaxoasiwmin gns ucnonb3osaHus B AACXI.

7.2 P1yTb, ANSA NONYy4YeHUs NapoB PTYTU N3BECTHOMO coaepXKaHus.

8 Annapartypa

8.1 OGopyaoBaHue ansi ot6opanpo6

8.1.1 CopbuMoHHbIEe TPYOKW, CTEKNsiHHbIE, C OOHOW CeKuuen Ans NopucTo AMaTOMUTOBOW 3eMnu,
MOKPbITON 30710TOM, XpaHSILLMECSA B CTEKNMAHHbIX Npobupkax, 3akpbIThbiX Npobkamu u3 GyTunkaydyka.
Ockn3 Takol copbLUMOoHHON TpyOKM npuBeaeH Ha pucyHke B.1.

MpwumeyaHun e— CopbumoHHble TpyOku, Noaxoasiume Ans UCNONb3OBaHUA B METOAWNKE, YCTAHOBNEHHOW Ha-
CTOSILLMM CTaHAapTOM, BbiryckaloT cepuiHo [2], [3], [15]. 3T1o Tpy6km anuHon 160 MM, HAPYXXHbIM AMAMETPOM 6 MM, BHYT-
peHHUM 4 MM, cogepkalume 80 Mr NOPUCTOro rpaHyNMPOBaHHOIO CoOpOeHTa, NOKPLITOrO 30M0TOM, yAepXUBaemoro B Tpybke
C nomMoLLbio HeGoNbLLNX NPOGOK M3 KBAPLEBOIO BOMOKHA. TakKe MOTyT UCNOMNb30BaThesl NOA06HbIE TPYOKKM, caenaHHbIe Ha
3akas, eCrivm MOXXHO NPOAEMOHCTPUPOBATH, YTO UX XapaKTEPUCTUKM COOTBETCTBYIOT YCTAHOBNEHHbIM TpeGoBaHuAM. Tpy6ku
Ha 3aKa3 MOryT ObITb M3rOTOBIIEHbI HA OCHOBE NMOPUCTOrO COpPOEHTA, MOKPLITOrO 30/10TOM, NPEACTaBNAWEro cobon guarto-
MWUTOBYHO 3EMIII0, HA KOTOPYH HAHOCUTCSH 30M0TO NMYTEM NMUPONUTUYECKOTO Pa3NoXeHUs1 30MO0TOXMOPUCTOBOAOPOAHON KUC-
NOThI NPV cnekaHmMmn Npu Temnepartype okono 800 °C.

8.1.2 ¥Y3en copbumnoHHOM TpybKM ¢ NpeaBapuTenbHbIM (GUITbTPOM, COCTOALNIA U3 pUnbTpa U3 KBapLe-
BOro BOMNOkHa (cM. 8.1.3), ycTaHOBNEHHOro B noaxoasuin npobooT60pHUK, NoACoeAUHEHHBIN K BXOAHOMY
OTBEPCTUIO copbLmoHHON TpybkKM (cM. 8.1.1) nocpeACTBOM NNacTUKOBOIO LUMaHra U3 UHepTHOro MaTepuana
MUHUMarbHO BO3MOXHOW ONWHBLI, Hanpumep nonuTteTpadTopatuneHa (MTP3I) unn moancuumpoBaHHoro
NoNUBUHUNXIoOpUAA.

MpumeyaHune—Ysen copbunonHon Tpybkm ¢ npegsapuTenbHbiM HOUNETPOM HEO6X0AUM TOMBbKO B TOM CNy-
vae, eCnu cogepkaHne TeepdbiX YacTuny B BO3ayXe HAaCTONbKO BbICOKOE, HYTO €CTb BEPOATHOCTL 3aCopeHus I'Ip060K n3 KkBap-
LieBOro BONOKHA, yAepKMBaIoLKX 30roTon copbeHT B Tpy6kax ans ot6opa npob.

8.1.3 PunbTPLI U3 KBAPLIEBOTO BOMOKHA NoAXoAALLero AuameTpa ANa ncnonb3osaHus B Npo6ooT6opHu-
Kax, MpUMeHsieMbIX B y3riax copGLUmnoHHoN Tpybku ¢ npeasaputenbHbiM unbTpoM (cMm. 8.1.2), ¢ acpdekTue-
HOCTbIO yriaBnnBaHus YacTul, anddy3noHHbIM agnameTpom 0,3 Mkm (cM. 2.2 UCO 7708 [16]) He meHee 99,5 %.

MpumeyaHune—bbino nokasaHo [17], 4To HUNLTPLI U3 KBAPUEBOrO BONOKHA HE MOMOLWAIOT Napbl PTYTN U3
npo6 Bo3gyxa. [o3TOMYy OHWM NPUrOAHbI Arsi MCNONB3OBaHUA B KadecTBe npeaBapuTenbHbix unbTpoB. Beino nokasa-
HO [18], YTO 3HaUMTENbHbIE NOTEPV NAPOB PTYTU MOTYT NPON3OUTY NPU NCNONb3OBAHUN HUNBTPOB HA OCHOBE CMECU CNOX-
HbIX 3COUPOB LENonossl B KauecTBe npeapapuTenbHbiX PUNETPOB, XOTA 3TU AaHHble He NOoATBEepAUNUCL npu Gonee
no3gHux uccregosanmsx [19].

8.1.4 TMobyauTenun pacxoada ans otbéopa nNpob, ¢ perynupyemoit ckopocTbio NoToka, obecneuvsatowme
nopaepxaHue BelbparHoro pacxoga (cm. 10.1.3) ¢ npeaensHO AONYCTUMBIMU OTKITIOHEHUAMWN OT YCTaHOBNEH-
Horo 3Ha4eHus = 5 % B TeueHue nepuoaa otbopa npob (cm. 10.1.4).

MpuMeyaHue— [na nogaepxaHus 3aaaHHON CKOPOCTU NOTOKA B YCTAHOBEHHbIX Npeaenax MoxeT notpe6o-
BaTbCA NobyanTenb pacxoaa co cTabunusaumen noToka.

Mobyautens pacxoaa Ana MHAMBUAYyanbHoro ot6opa npob aomkeH obecnevynBaTb BO3MOXHOCTb Kpen-
neHus K ogexae paboTHUKa Takum 06pas3om, YTobbl B xoae oT6opa Npod oH He Mewwan obblMHOM NPon3BoA-
CTBEHHOWN AeaTenbHOCTU paboTHMKa. Uameputenu pacxoaa AoskHbl ObiTb NOBEPEHbI MO NEPBUHHOMY 3TaNOHY;
€CNUN NPUMEHSIIOT BTOPUYHBIA 3TaNOH, TO OH A0SHKeH BbITb rpagynpoBaH No NepBUYHOMY 3TasNoHY.

B pononHeHve k nobyauTteno pacxoga HeobXxoAMMO WUCMONb3oBaTb, Kak MUHUMYM, chegylowme
yCTpoNncTBa:

- YCTPOWCTBO aBTOMATUYECKOrO perynmposaHus, obecneynBatoLee nogaepxaHue noctTosiHHoN o6bLeM-
HOW CKOPOCTU MOTOKA B CIlyYae U3MEHEHUs NPOTUBOAaBNEHUS;

- N1B0O UHAMKATOP HEUCNIPABHOCTEN, KOTOPLIA NOCNe 3aBepLueHUa oT6opa Npob nokasbiBaeT, YTO NOTOK
BO3AyXa yMeHbLUaNCcs Unu nepekpbiarncs Bo BpeMs oT6opa npob, nnbo aBTomaTuy4eckuii BoikntovaTesb, ocTa-
HasnuBeawwWmMn nobyautens pacxoia, eCnv NOTOK YMeHbLLIAeTCs U NpekpallaeTces; U
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- npucnoco6neHne ANs peryrvpoBKXM CKOPOCTU MOToKa, Tak YTobbl ee MOXHO Gblno 6bl NpoBOAUTL C
MOMOLLbIO CeLManbHOro MHCTPYMEHTa (Hanpumep oTBepTKU) unn TpebytoLlee cneumanbHbIX 3HaHUA (Hanpu-
Mep nporpamMmmMHorc obecriedeHunst), 4ToGbl NpegoTBPAaTUTL ClyvaiiHyo NepeperynMpoBKy pacxoaa Bo Bpems
oT60opa npob.

B kavecTBe AonNoNHUTENbHOrO 060pYAOBaHNS XenaTenbHO UCNoNb30BaTb BCTPOEHHbIN TakMep.

MpwnwmeyaHue—BEH1232[8]yctaHoBneHbl cregytowme TpeboBaHWS K xapakTepucTukam nobyauteneii pac-
xoaa:

- Nynbcauns CKOPOCTU NOToKa AorkHa 6biTb He 6onee 10 %y;

- YCTaHOBMEHHasi CKOPOCTb MOTOKA He AOMKHA OTKNOHATECS Bonee Yem Ha £ 5 % OT NepBOHaYanbHOro 3HaYeHNs
npw yBenuyeHnm npoTMBOAABINEHNS,

- B Npegenax guanasoHa temnepaTypbl okpyxatowero so3gyxa ot 5 °C go 40 °C ckopoCTb NOTOKa, M3MepeHHas B
paboumnx ycrnoBusx, He JOMKHA OTKIOHSITLCS Gonee Yem Ha + 5 % oT ckopocTu, ycTaHoBneHHow npum 20 °C;

- BPEMS HENPEPbIBHOW paboThl A4OMKHO ObiTb HE MeHee 2 4, pekomeHayemoe 8 u;

- CKOPOCTb NOTOKa AorkHa ObITb B NpeAenax NepBoHaYanbHoro 3Hadvenns =5 % B Te4eHne BCero BpemMeHHoro
MHTEpBarna MexcepBUCHOro 06CnyXnBaHUs.

Ecnn nobyantens pacxoga onsa otéopa npob UCNonb3ayoT Npu YCroBusX, OTIINYaOWMNXCS OT TeX, YTo
ycTaHoBneHbl B EH 1232 [8], To HeoBx0aMmMo 06ecneyunTs COOTBETCTBUE XapakTepucTuk nobyautens pacxoga
npuBeaeHHbIM TpeboBaHusaM. HanpumMep, npu TeMnepatype okpyxatolero sozayxa Huxke 0 °C moxeT noTpe-
GoBaTbCA NOMECTUTL NOBYANTENb pacxoaa nog oaexay paboTHuKa A5t coXxpaHeHus B Tenne.

8.1.5 Pacxogomep nopTaTUBHBIA, C MOrPeLIHOCTbI0 U3MepeHus obbemHoro pacxogda (cm. 10.1.3) B
npegenax = 5 %.

MpagyupoBka pacxoaomepa AomkHa OblTb NPpoBepeHa no paboyemMy aTanoHy, T. €. 4oskHa BbITb obecne-
YeHa NPOCNeXMBaeMoCTb K HaLMoHansHoMy aTanoHy. MNpu HeobxoanmocTn (cM. 9.1.3) perncTpupytoT Temne-
paTypy 1 aTmocdepHoe AaBneHue, Npy KOTOPbIX MPOBOAMIIN NMOBEPKY pacxogomepa.

PekomeHayeTca ncnonb3oBaTh pacxogoMep C NorpeLlHOCTbIo U3MepeHUst 06 beMHON CKOPOCTU NOTOKa B
npegenax = 2 % Unu ny4wie.

8.1.6 BcnomoratenbHble NpMcnoco6neHns u cpeacTea UsMepeHUin

8.1.6.1 Mbkue WNaHM NoaxoasLwWwero agnaMmeTpa U aAnvHbl 4ns obecneveHns repMeTUHHOro coeaMHeHUs
nobyauTenel pacxoga aAns otbopa npob ¢ copbLMUOHHBIMU TpYBKaMu n/unm NpobooTOOpHUKaMK.

8.1.6.2 TMosica Unu pemHu, C MOMOLLbHO KOTOPBIX MPUKPENsAT nobyauTenu pacxoa Ans MHAUBMAyasb-
Horo oT6opa npob (3a UcKkueHneM Tex cryyaes, koraa nobyanTens pacxofa 4OCTAaTOMHO Mar v NnoMeLLaeTcsl
B kapMaHe paboTHUKa).

8.1.6.3 TuHueTBI ¢ NIIOCKUMUK ryGKamm Ans yCTaHOBKN 1 BbleMku (bUnbTPOB U kancyrn ¢ copbeHToM u3
nNpo600TO6OPHMKOB.

8.1.6.4 KacceTbl unu gpyrne KoHTerHepbl AnNs TPaHCNopTUpOBaHUSA (bUNbTPOB, UCMOMb3yeMble Mpu
HeoBX0AMMOCTY AN TPAHCNIOPTUPOBaHMA NPob B aHaNMTUYeckyro nabopaTtoputo.

8.1.6.5 BapomeTp A4ns usmepeHns atTmoctepHOro gasneHus, npu HeobxogumocTu (cm. 10.1.2).

8.1.6.6 TepmomeTp co wkano ot 0 °C go 50 °C ¢ LueHo aeneHns He 6onee 1 °C Ansa usmepeHusl Temne-
paTypbl OKpy>xatoLLe cpeabl, npu HeobxognmocTtu (cM. 10.1.2).

B cnyyae npumeHeHWs Npu TemnepaTtypax HuKe Hyns guanasoH UsmepeHuin TemnepaTypbl OSBKeH 6biTb
COOTBETCTBYOLUM 06pa3oM yBESINYEH.

8.2 AHanuTu4yeckasa annapartypa

AHanunsaTop PTyTH, COCTOALLWA U3 ABYXCEKLMOHHOro 61oKa Ans NonyvyeHUa amanbsrambl 3onota (broka
BBOAA Npob6), BKNIOYatoLLero ABa HarpesaTens, ra3o0uUCTUTENb U YronbHbIA unbTp, CoeAMHEHHbIE C aHanu-
Tudeckum 6riokom, peanusyownm metog AACXI unu A®CXTI1. Bnok-cxema aHanu3aTopa pTyTy, COCTOSILLEro
13 ABYXCEKLMOHHOro 6rioka Ans nonyveHus amansramel 3onota n AACXII-cnekTtpomeTtpa, NpuBeaeHa Ha
pucyHke B.2.

MpwnmeyaHue— AHanM3aTopbl PTyTH, NOAXOASWME ANS UCTIONb3OBaHUSI NO METOAMKE, YCTAHOBINEHHON B
HacTosiLeM cTaHaapTe, BbiNycKaloTcsi cepuinHo [2], [3], [15].

9 OueHka BO3OeACTBUA, CBA3aHHaA C XapaKTepom paboThbl

9.1 OCHOBHbI€ NONOXeHUA

MonoxeHnst HacTosALWero cTaHaapTa OTHOCATCSH K nHanBMagyanbHOMY U CTalOHapHOMY OT60paM npo6.
MonoxeHnano pa3pa60TKe MeTOoAMNK OLLeHKWN 1 BLINOSTHEHNA U3MEPEeHNn NpuBedeHbI B COOTBETCTBYHOLUNX MEX-

6
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AyHapoaHblX, EBPONENCKUX N HaLMoHanbHbIX cTaHAapTax (Hanpumep, EH 689 [14], ASTM E 1370—96 [20]
nT.A.).
9.2 CtauuoHapHbIf oT6op Npo6 (oT6op Npo6 B onpegeneHHOMN 30He)

CraumnoHapHbIin oT6op Npo6 (oT6op Npob B onpeaeneHHo! 30He) NPOBOAAT B cUCTeMaTUYeCcku BbibpaH-
HbIX TOYKax paboyen 30HbI C O4HOWN UM HECKONMBbKAMU LIeNSMMU:

a) oueHUTb coaepXaHWe NapoB PTYTU B BO3dyxe paboyeil 30Hbl;

b) onpeaennTb 3cbheKTUBHOCTL BEHTUNALMA UNN APYTMX TEXHUYECKUX CPeACTB;

C) NONy4nTb XapakTepUCTUKN UMW NpefocTaBUTb UHGOPMAaLMIO OTHOCUTENbHO MECTONONOXEHUS W
WHTEHCUBHOCTU UCTOYHUKA BbIAENEHUS NApoB PTYTH U/nnm

d) oueHUTb BO3AENCTBMUE NApOB PTYTU Ha pabOTHUKOB B CUTYaLMSIX, KOTAa HEBO3MOXHO NPOBECTU NHAN-
BMAYanbHbIN 0T60P NPo6.

9.3 UnauBuayanbHbIA OTOOP NPO6

BosaeWcTeue pTyTU Ha paGOTHUKOB OBLIYHO JAOIDKHO ONpedensTbes nyTeM UHAVBKUAYansHoro otTéopa
npo6, T. K. cogep)aHne NapoB PTYTU B 30He AbIXaHUSl MOXKET OTNINYATLCSA OT UX (POHOBOrO COAEPXKaHUS B BO3AY-
xe paboyeit 30HbI.

9.4 Bbi6op ycnosui 1 Mmogenu usMmepeHum

9.4.1 O6wWwmne nonoxeHun

9.4.1.1 Mpobkl cneayet oTbUpaThb TakMm obpasom, YTo6bl He HapyLuaTb NPOU3BOACTBEHHYIO AesaTeNb-
HOCTb paboTHMKa KU o6ecneurBaTh NoOMydYeHne B HOpMasibHbIX paboymx ycrnoBusix NpeacTaBUTeNbHbIX Npob,
COBMECTMMBIX C METOAOM aHanMsa.

9.4.1.2 TMpu BbIGOpe crnocoba oTbopa Npob cnefyeT NpMHUMaTL BO BHUMaHWE NpakTU4eckue Bonpochl,
Takne kak 0coBeHHOCTb LeNM U3MEepPEHUiA, NepPUOANYHOCTb U NPOACIPKUTENLHOCTL cneundudeckon TpyaoBon
AesaTenbHoCTN.

9.4.2 MpeaBapuTenbHble onpeaeneHUA U3MeHeHMsI MaccoBOM KOHLEHTpaLumn Bo BpeMeHu u/unum
npocTpaHcTBe

MpenBapuTenbHble onpeaeneHust U3MEHeHUss MACCOBOW KOHUEHTpauun BO BpeMeHn w/unn npo-
CTpaHcTBe NPOBOAAT ANA NOMyYeHUst UHcpopMaLm o0 BepoSTHOM Npodurne MaccoBOW KOHLIEHTPaLMU XUMUYec-
Knx BellecTB. dTa UHbOopMaUMa MoxeT BbiTb UCMoNb3oBaHa ANs MaeHTUdUKauMm MecT U Nepuoaos ¢
MOBbILUEHHBIM BO34EeNCTBMEM 3arpsi3HAIOLLNX BELLECTB U A1 YCTaHOBMEHUS NPOAOIMKUTENLHOCTU U YaCTOThI
oT6opa Npo6 Npu U3MepeHusx, NPOBOANMbIX ANs CpaBHEHUS C NpedenbHO A0NYCTUMBIMU 3Ha4YeHUAMU. MoxeT
6bITb ONpeaeneHo MeCTOMNONOXKEHNE UCTOYHUKOB 3arps3HSOLLMX BeLLeCTB U olleHeHa achheKTUBHOCTb BEHTU-
ASILUK NN APYTUX TEXHNYECKUX cpeAcTB (cM. noapasaen 4.3 EH 482 [21]).

9.4.3 lMNpeaBapuTenbHble onpeaeneHUsl ycpegHeHHOM NO BpeMEeHU MacCOBOM KOHLEHTpauuu u
U3MepeHUs B Hauxygliem criyyae

9.4.3.1 MpeaBapuTenbHble onpegeneHus ycpeaHeHHON No BpeMeH MacCoBON KOHLEHTpaLum MoryT
NpOBOANTLCA 4NN NOMyYeHUa NpMbnNN3nTenbHOn nHopmaLmn o6 ypoBHe BO3AENCTBMSA, HA OCHOBAHUN KOTO-
PO AenaloT BbIBOA O CYLLECTBOBaHNM U CEPbe3HOCTU NpobemMbl. X Takke MOXXHO MCMoNb3oBaTh 418 onpeae-
neHust Toro, ABMAETCS NN BO3AENCTBME 3HAYNTENbHO HUXKE UMW Bbile npeferibHo AOMYCTUMOro 3HaveHust
(cM. nogpasnen 4.2 EH 482 [21]).

9.4.3.2 MpeaBapuTenbHble ornipedeneHns ycpeaHeHHOM No BpeMeHU MacCOBOM KOHLeHTPaL N 0Bbl4HO
NpoOBOAST Ha HavanbHbIX CTaausax HabnogeHnn ansa oueHkn athdekTUBHOCTN Mep koHTpons. OT6op npob
MoxeT ObITb NPOBEAEH BO BPpEMSA XapaKTepHbIX pabounx onepauunin ans nosydeHns YeTkon nHdopmalnm o6
ypoBHe 1 npodpune Bo3gencTans, Mnbo moryT 6biTb NpoBeAeHbl USMEPEHUs B HanxyaLwem cryyae.

MpwumMeyaHn e — Pesynstarbl NpeasapyTenibHOroO ornpeaeneHns yepeaHeHHoW No BpeMeH MacCoBOW KOHLEH-
Tpauun NO3BONAIOT YETKO MaeHTUULMpPOBaTL paboymne onepauum, BO BPEMS KOTOPbIX NPONCXOANT MakCUMarbHOe BO3-
JeVicTBKe, Takme namepeHns 06bI4HO Ha3bIBAIOT KM3MEPEHNSIMU B HaUXYALLEM criydaes (CM. NyHKT 5.2.3.2 EH 689 [14]).

9.4.4 NamepeHnsa B61IM3U UCTOYHMKA 3arpPA3HAIOLLNX BelLecTB

NamepeHust BGMN3N UCTOYHMKA 3arpsisHAOLLMX BeLLeCTB MOTyT GbiTh NpoBedeHbl Ans NonyyYeHns MHdbop-
MaLnn OTHOCUTEbHO ero MECTOMNOMOXKEHWSA U UHTEHCUBHOCTU. COBMECTHO € ApYroi MHbopMaL Mein oHu Mory T
CcnocoBCTBOBATL MCKITHOYEHNIO MPeanonaraeMoro UCTOUHMKA 3arpssHALIMX BeLLecTB, Kak BHOCSLLEro
CyLLlecTBEHHbIV BK1ag B obLuee BosaeicTaue (cM. nogpasaen 4.4 EH 482 [21]).
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9.4.5 U3mepeHUn Ans cpaBHEHUA ¢ NpeAeNbHO AONYCTUMbIMU 3HAYEHUAMU U NepUuogUudecKkue
u3MepeHUs

9.4.5.1 VamepeHnsi 4na cpaBHEHWs ¢ npeaensHO A0NYCTUMbIMU 3HaYEeHUAMMN

9.4.5.1.1 UsmepeHus Ans cpaBHEHUs € NpedenbHbIMY 3Ha4YeHUsIMU NPOBOAAT A NOMNyYeHUsl TOYHOU U
A0CTOBEpPHOW MHOPMaLK NU NPOrHO3MPOBaHUA YCPEeAHEHHOM No BpeMeH MacCoBOI KOHLIEHTpaLMK onpe-
[AenNeHHOro XMMU4YeCcKoro BeLlecTsa Bo BAbIXxaeMoM Bo3adyxe (cM. nogpasgen 4.5 EH 482 [21]).

9.4.5.1.2 TMpwv npoBeaeHUN N3MePEeHNUIA 41 CpaBHEHWS C NpeaeribHO A0NYCTUMbIMU 3HAYUEHUSIMU, yCTa-
HOBMEHHbIMW 418 AONTOBPEMEeHHOro BO3AeNcTBUS, Npobbl creayet oToMpaTh B TeUeHWe Bcell paboyeil CMeHbl,
€CINN 3TO NPaKTUYeCKN OCYLLECTBUMO, MO0 B TeYEHME HECKOMbKNX XapakTepHbIX pabounx onepauuii (chbopmy-
Na Ansa BblYMCNEHNS MUHUMAaTbHONM MPOACIKUTENBHOCTM 0T6opa Npob npueseadeHa B 10.1.4.1).

9.4.5.1.3 lMpu npoBeaeHUN N3MepeHN ANs cpaBHEHWs ¢ MpeaenbHO AoMYCTUMbIMI 3HaYEHUsIMA, ycTa-
HOBMEHHbIMW AN KpaTKOBPEMEHHOro BO3AencTBus, Bpemsl oTopa npob 4OMKHO Mo BO3MOXHOCTU MaKcu-
MarnbHO COOTBETCTBOBATb perfiameHTUpOBaHHOMY nepuogy, coctasnsiolemy obbl4HO 15 MUH, HO MOXeT
cocTaenATb oT 5 40 30 MuH (cm. 10.1.4.2).

MpwnmedyaHune— Hanbonee TOYHYHO OLEHKY AONITOBPEMEHHOIO BO3AEMCTBUS NOMy4aioT npu oTéope nNpob B Te-
YeHue Bceli paboyelt CMeHbl, 04HaKo 4acTo 3TO ObIBaeT NPaKTUYECKU HE OCYLLECTBUMO.

9.4.5.2 lNepunogunyeckme n3mepeHns

Meproanyeckme naMepeHns BeIMOSHAOT A5 onpegeneHns N3MeHeHns yCnoBuii Bo3aencTens nocne
npoBeAeHNs U3MEPEHNA AN CPaBHEHUs ¢ npedernbHO AONYCTUMBIMU 3HAYEHUAMU UMK 4N onpedeneHus
a(pheKTUBHOCTN Mep KOHTpoNS (CM. nogpasaen 4.6 EH 482 [21]).

10 O160p Npo6

10.1 MpegBapuTenbHoOe paccMOTpeHUe

10.1.1 BbiGop MeToauku ot6opa npo6

10.1.1.1 OnpeaeneHue cogepKaHna Napos pTyTu

[ns onpeaeneHus cogepxaHua Napos pTyTU UK Ana onpegeneHuna obLuero coaepXaHus HeopraHmyec-
KOW pTYTU (NapOB PTYTU U HEOPTraHNUYECKUX COEAMHEHUI PTYTH), ECNN U3BECTHO, YTO B paboueli 3oHe He paboTa-
0T C TBEPALIMU YacTULLaMU HEOPraHU4eCKUX CoOeANHEHWUIA PTYTU M OHWN He 0BpasyloTCs B XoA4e TEXHONOMMYeCkux
npoLeccoB, TO NCNOMb3YIOT METOAUKY oTBopa Npob Yepes copbLMoHHYIo TpyBKy ¢ MoMoLLbo NoByauTens pac-
Xof4a, yCTaHOBMEHHYIO B HaCcTosILLEM cTaHaapTe.

10.1.1.2 OnpegeneHue cofepXaHusi NapoB PTYTU U TBEPAbIX YaCTUL, HEOPraHUYeCKUX CoeanHeHUN
pTYTH

Ecnu B uccnegyeMom Bo3gyxe MOryT NPUCYTCTBOBAaTL Napbl PTYTU U TBEPAbIE YaCTULLbI HEOPraHNYEeCKUX
coeauHEeHUn pTyTu, To Ans oTbopa NapoB PTYTU NPUMEHSIIOT MeTOAUKY oT6opa Npob B copbUMOHHYIO TPYbKYy,
YyCTaHOBIIEHHYIO B HACTOsILLEM cTaHAdapTe, a npu HeobxoaMmocTu oTbopa 1 onpegeneHns TBepabIX YacTuL,
HeopraHM4Yeckux coeIMHEeHUN pTyTU — MeTOAUKY, ycTaHoBNeHHyo B MICO 17733.

10.1.1.3 OnpeaeneHuve TBepAbIX HEOPraHNYECKUX COEAUHEHUIA PTYTH

Mpu onpegeneHun cogepkaHusi HEOPraHU4YeCKUX CoOegUHEHWUIA PTYTU Unu obLyero cogepkaHus Heopra-
HUYECKOW PTYTU (PTYTU U ee HeopraHU4eCKUX COeQUHEHUIN), eCINK U3BECTHO, YTO B paboyel 30He He UCNOb3y-
0T PTYTb B YACTOM BUAE U B X0[e TEXHOIOrM4eckoro npotecca He obpasyloTcs ee napbl, To 4ns otéopa u
aHanu3sa npo6 NpUMeHsIIoT MeTOAMKY, ycTaHoBneHHyto B UICO 17733.

10.1.2 BnusHue TeMnepatypbl U AaBNeHUs

10.1.2.1 BnusHue TeMnepaTypbl U AaBrieHus Ha 06 beMHyI0 CKOPOCTb MOToKa

O6pallatoTcst K pyKOBOACTBY NO AKCTyaTaLym 3a BbISICHEHUEM, 3aBUCUT N U3MepPEHHOe Pacxo4oMepoMm
(cm. 8.1.5) 3HaueHne 06 bLeMHOro pacxoaa oT TemnepaTtyphbl M AaBneHus. Ecnu temnepatypa okpyxatoLei cpe-
AObl N AaBreHWe BO BpeMsi KannbpoBKu pacxogomMepa 1 B TedeHue nepuoga otoéopa npobbl 6yayT 3HauUMTENbHO
oTnuyartbes, To No-BuaumMomy, byaeT onpasaaHHLIM BBeAEHUE NOMpPaBKWU, HaNnpuMep, eCrin NorpeLlHoCTb Mor-
na6biTh 6onbwe Yem £ 5 %. Ecnv Heobxoanmo BBeAeHMe NONpaBKu, TO USMEPSIIOT U 3anucbiBaloT TeMnepartypy
oKpyxaroLlen cpeaibl 1 aTMocdepHoe AasneHne, Npu KoTopbix Bbinia NpoBepeHa rpagyMpoBka pacxogomepa
(cm. 8.1.5), MU3MepSI0T U 3annCbIBalOT TEMNEpaTypy OKpyxatLen cpeibl natMocdepHoe AaBreHue B Havarne
M B KoHue oTbopa npob (cm. 10.4.1 1 10.4.3). 3atem BbUUCHAIOT 06BbEMHBIA pacxod € MOMPaBKOA Ha
TeMnepaTypy U aaBneHue B cooTBeTCTBUU CA.1.

10.1.2.2 MNpeacTaBneHune pesynbLTaToB UsMepeHUi

BbISICHAIOT, HY>KHO N NPUBOAUTE NOMYYEHHbIE 3HaYeHUs coAepXXaHUsl PTYTU B BO3AlyXe K CTaHAapTHbIM
ycnosusiM (Hanpumep, B crydae 60nbLUnX BLICOT Haf YpoBHEM Mops). Ecnin aTo Heo6xoanMo, TO U3MePSIIOT U

8
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perncTpupytoT atmoctepHoe AasneHne U temnepaTtypy Bosayxa B Hadane 1B koHue oT6opanpo6 (cm. 10.4.1u
10.4.3) n, cneays npoueaype, NpuseeHHoN B A.2, paccunTbiBatoT MOMpaBky K BblYMCNEeHHOMY B 12.2.1 3Have-
HUIO MacCOBOI KOHLEHTpaLum pTyTHu.

MpunmeyaHune—MaccoByio KOHLEHTPALMIO PTYTU B BO3AyXe 0ObIMHO ONpeaensioT Npu peanbHbIX YCNOBUSIX
OKpy:KatoLLel cpeabl (Temneparype, AaBneHun) B paboyeii 3oHe BO Bpems otbopa npo6.

10.1.3 O6beMHbIN pacxof,

YcTaHasnmeawT obbeMHbIA pacxod U3 AnanasoHa, peKkoMeHOyeMoro UaroToButenem copGLMOHHOM
Tpy6KM (06b14HO OT 100 Ao 1000 Ma/MUH).

10.1.4 MpogonxuTenbHOCTL OTOOpPa Npo6

10.1.4.1 TMpogomxutensHocTL 0T6opa Npob BuIGUpaloT TakMM 06pasom, YTobbl OHA COOTBETCTBOBANA
3afade nsmepeHus (cm. 9.4) n beina goctaTtouHo AN onpeaeneHns pTyTu ¢ AONYCTUMOI HeonpeaeneHHOC-
Tbto (CM. 3.3.5) Npv ypoBHE 3HAYMMOCTU, MPUHATON B 0611aCTU NPOMBILISIEHHOW rrneHbl. Hanpumep, BbluMcns-
0T MUHUMaMBHYO MPOACITKUTENBHOCTL 0TBopa Npob, HeobxoauMyto Ans obecneyeHns oT6opa konuyecTsa
PTYTW, NPEBbILLAIOLLEro HKHUA Npeden AvanasoHa UsMepeHuin MetToa aHanuaa, Korga cogepxaHue pTyTu B
nccnegyemom sosayxe cootsetcteyeT 0,1 ero npeaensHo 4ONYCTUMOro 3HadeHus, no opmyne

Miower
qyv-01-pry

tin = 1
roe t;, — MUHAManbHas NPOIOIDKNTESNIbHOCTL 0TOOPa NPo6, MUH;
Miqer — HWKHWIA Npeaen AuanasoHa M3sMepeHnin MeTola aHanuaa, Hr;
Gy, — 3aAaHHbI pacxo/l Bosayxa B Npo6ooT60pHUKE, MI/MUH;
pLy — NPeAensHO AoNyCTUMOe 3HaYeHUe MacCoBOW KOHLEHTpaLuu, Mrims.

10.1.4.2 MpoporpkuTtenbHOCTL 0T6opa Npob AomkHa cocTaBnNATL HE MeHee 15 MUH NpKU NCMoNb30BaHUK
copBLMOoHHOMN TpyBkK Npu o6bemHoM pacxofe 100 Ma/MuH.

10.1.4.3 O6palueHue c npobamu

Onsa CHWKeHUA prcka NOBPEXAEHUS UMK 3arpsisHeHUst COPOLIMOHHBIX TPYBOoK (cM. 8.1.1) u chunbTpoB 13
KBapLieBOro BonokHa (cm. 8.1.3) npu Ux Ucnonb3oBaHuK, paboTaloT B YACTOM NOMELEHUU C MUHUMANbHBIM
codepkaHMeM NapoB PTYTH B BO3AyXe, a (OUNbTPLI U3 KBAPLEBOTO BOSIOKHA 6epyT TOMNbKO NUHLIETOM C NIIOCKK-
Mu rybkamm (cm. 8.1.6.3).

10.2 NoaroTtoBka k oT6opy NPo6

10.2.1 MNMpeaBapuTenbHOE KOHAULUOHUPOBaHUE COPOLIMOHHBIX TPYGOK

BblHUMalOT HeoBX0aUMOE YNCTO COPOLMOHHBIX TPYBOK (CM. 8.1.1) N3 repMeTUYHbBIX CTEKNAHHBIX NPO6K-
pok. Mepen oT6opom Npob BbiaepXUBatoT copbumnoHHbIe TPYBKK Npu TeMnepaTtype 700 °C B aHanusatope pTy-
TI, Nponyckas Yepes HNX Bo3ayx ¢ pacxodom 500 Mn/MuUH B TeHeHWe 2 MUH ANA CHUKEHNA XONOCTbIX NoKasaHni
Mo pTyTn. Kaxkayto copbLmoHHyto TpyGKy BO3BpaLLaloT B CBOKO CTEKNAHHYI0 NPOBUPKY, KOTOPYIO 3aKynopusaroT
N MapKMpYOT eANHCTBEHHBIM 0BPa3oM.

MpeasapuTenbHOE KOHAULMOHUPOBaHNE COPOLMOHHBIX TPYBOK ANA CHUXKEHNA XONOCThIX NOKasaHWi no
PTYTU MOXET BbINOMHATLCS aBTOMaTUYECKA CEPUAHO BbINyCKaeMbiMu NnpuGopamu.

10.2.2 YcTaHOoBKa 06beMHOro pacxoga

Cnegytowme npoueaypbl BbIMOMAHAT B YACTOM MOMELLEHUA ¢ MUHUMAIbHBIM CoaepXXaHuem napos
PTYTW.

BbIHUMaOT Kaxkayto copOLMOHHYH TPYBKY (cM. 8.1.1) 13 npobupkM ANa XpaHeHUs U repMeTUYHO noacoe-
AVHAOT K NobyauTento pacxona ans otéopa npob (cm. 8.1.4) ¢ nomolLlbio rbkoro wwinaHra (cM. 8.1.6.1). Bknio-
YyaloT nobyauTenb pacxoaa anst otbopa npob, noacoeAuHsOT pacxogomep (cM. 8.1.5) k copbLMOHHON Tpybke
Taknum 06pasom, YTobbl OH U3MEPSIN pacxof Yepes BXOAHOE OTBEePCTUe, U yCcTaHaBMBaloT Heob6XoaAnMbIA 06b-
eMHbIiA pacxod (cM. 10.1.3). BeikmtovatoT nobyanTtens pacxoga Anst otbopa npob, Bo3spallaroT Kaxayo
COpOBLMOHHYIO TPYBKY B NPoBMPKY AN XpaHeHUs 1 3aKkpbiBatoT Npobkoi 13 byTunkaydyka Ans npegotspalle-
HUS 3arpsisHeHNs BO BpeMsi TpaHCNOPTMUPOBaHUS K MecTy oT6opa npob.

Mpwn HeoBxoaMMOCTUN Nepen ycTaHOBKOW 06beMHOro pacxoaa nobyavTenb pacxoda AOSDKEH BbINTU Ha
PEXUM (B COOTBETCTBMMN C PYKOBOACTBOM M0 3KCMyaTaLuum).

10.2.3 XonocTble Npo6bl B yCrIOBUAX NPUMEHEHUA

Onsa oT6opa XonocToi Npobbl NPUMEHSIIOT OAHY HEMCMONb30BaHHY COPOLMOHHYI0 TpybKy (cM. 10.2.1)
Ka)kgoro noAroToeneHHoro Habopa 1s gecAty Tpy6ok. ObLlee Yicno XonocTbix Npob AoMKHO 6bITb HE MeHee
AByX. Ha mecTe oT60opa, Npu TpaHCMopTUPOBaHWN 1 XpaHeHWN ¢ 3TUMK TpyBKkaMu obpallaloTcs Tak xe, Kak ¢
TpyGkaMu ans otéopa npob, 3a UCKITYeHMeM camoro npouecca otbopa nNpob (Yepes HUX He NpokaumsatoT
BO3AYX).
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10.2.4 Y3en cop6uuoHHOM Tpy6KU c NnpeaBapuUTenbHbIM (PUNLTPOM

Mpwn HeoBxoaumocT NpoBoAAT cbopky y3na copbUMOHHON TPYOKU ¢ NpeaBapuUTenbHbIM UNLTPOM
(cm. 8.1.2).

10.3 MecTo oT60pa npo6

10.3.1 CrauuoHapHbIit oT6op Nnpo6 (oT6op Nnpo6 B onpegeneHHOMN 30He)

10.3.1.1 Ecnu npoBogsT cTaunoHapHei otbop npob ans oueHkn Bo3gencTBus Ha paboTHUKa B crniyyae,
Koraa uHaMBmuayanbHbln 0T60p NPob HEBO3MOXeEH (HanpyumMep, oT6op Npob HeobxoaUMOo NPOBOAUTL B 3aMKHY-
TOM MPOCTPaHCTBE), TO COpBLMOHHY0 TPYOKY (M. 10.2.1) unun ysen copbLmoHHON Tpy6KY C NpeaBapuTenbHbLIM
dunsTpom (cM. 10.2.4) pasMellatoT B HenocpeacTBEHHOR 6n1M3ocTn oT paboTHMKa Ha BBICOTE ero AblXaHusl.
MecTo oTO0pa Nnpob AomKHO ObiTh BbIOpaHO B TOUKeE, rAe pUcK BO3AEUCTBUS SIBNsieTCA HaubonbLumm.

10.3.1.2 EcnucraumoHapHblioT6op npod NpoBoaaT Ans OLeHKU (POHOBOIO YPOBHS COAEPKaHUS pTYTU B
paboueil 30He, To BeIOMpatoT MecTo 0T6opa Npob, 4ocTaTouHO yaaneHHoe oT MecT npoBeaeHnst pabounx npo-
Lieccos, YTOObI PTYTh, BbliAensiemMas CTaLMOHapHbIMU UCTOYHUKaMK, HarnpsIMylo He BRusina Ha pe3ynbTaThbl
N3MepeHNUi.

10.3.1.3 Ecnu cTaumoHapHbIn oT6op Npob npoBogsaT Ans onpeaeneHnst coaepxaHust pTytu B pabouein
30He, BbIGNPAOT HECKOMBKO ToUeK 0TBopa npob Takum 06pasom, YTobbl BN OXBAYEHO BCE NPOU3BOACTBEH-
HOe MomeLleHune.

MpwnmedaHune—MNogobHoe namepeHne B NPOM3BOACTBEHHON Cpede C NPUMEHEHUEM CTaumoHapHoro ot6opa
npo6 6bINo NPOBEAEHO B HEKOTOPbIX CTPaHaXxX B COOTBETCTBUM C PEINIaMEHTOM Ans CTAaTUCTUYECKOrO CPAaBHEHNS NONyYeH-
HbIX 3HA4YEHUI COAEPXKaHWs C 3aAaHHBIM 3HAYEHUEM, YCTAHOBMEHHbIM OpraHamy BNacTu, HanpuMmep ¢ ypoBHem agmu-
HUCTPAaTUBHOIO HOPMUPOBaHWS, YCTaHOBINEHHbIM NpaBnTenbCTBOM AnoHum (cMm. http://wwwjicosh.gr.jp/english/index.html).

10.3.2 UHpuMBUAYyanbHbIK 0T6OpP NPO6

PasmewyatoT copbumnoHHyto Tpybky (cm. 10.2.1) nnu ysen copbumoHHOn Tpybku ¢ npeasaputenbHbIM
dunbTpoMm (cM. 10.2.4) B 30HE AblXxaHus paboTHUKA, Tak 6IM3KO K ero pTy U HOCY, HACKONbKO 3TO NPaKTU4ecKn
OCYLLIECTBUMO, HANPUMEpP NPUKPENAIOT K NaLKaHy nuaxaka unv BopoTHUKY. MNobyautens pacxoga ans otéopa
npo6 sakpennalT Ha odexae paboTHMKA TakuM obpasom, YToBbl OH cosaaBan MUHUMYM Heyao6CcTBa U He
MeLlan Npou3BOACTBEHHON AEATENBHOCTH, HAaNpUMep C MOMOLLIbIO peMHs (CM. 7.1.5.2) BoKpyr Tanumunu nome-
LLatoT ero B MOAXOAALLMA KapMaH.

10.4 OT6o0p npob

10.4.1 Ecnu Bce nogroToBneHo k o16opy Npo6, To BkoyaT nobyautens pacxoga Ans otbopa npob.
PernctpupytoT 3HaueHUs BpemeHn 1 06 beMHoro pacxoaa B Havane otéopa npob. Ecnu Hacoc ansa ot6opa
Npo6 OCHalleH MHTerpansHbBIM TaiMepoM, TO MPOBEPSIIOT YCTaHOBKY HyNs. Mpu HeobxogumocTu (cm. 10.1.2)
N3MepsIoT TeMNepaTypy okpyxkatolel cpebl U aTMocepHoe AaBneHue B Havane ot6opa npo6 ¢ nomoLLbio
TepMomeTpa u 6apoMeTpa 1 3anucbiBaloT MOSyYEHHbIe 3HAYEHUS.

WHTerpanbHble TaiMepbl, BCTPOEHHLIE B NoByauTenu pacxoda Ans ot6opa npob, MoryT 6biTb HETOMHbI-
MU, NOSTOMY UX UCTIONbL3YIOT TOMLKO AnNs NOATBEPXAEHUS HopManbHoi paboTel Nobyautensa pacxoaa Ans
oT6opa npob B TeveHune Bcero BpemeHn otbopa npob (cm. 10.4.3).

Ecnu Temnepatypa 1 AasneHune B Mecte otbopa npob oTnuyaloTca oT Temneparypbl U AaBneHnsa, npu
KOTOpbIX 6bIN ycTaHOBNEH 06beMHbIN pacxos (cM 10.2.2), To OH MOXET U3MeHUTLCS U MoXeT noTpebosaTbea
ero noBTOpHasa ycTaHoBKa nepea oT6opom npob.

10.4.2 PerynapHo NpoBepsiloT XapakrepucTuku nobyaurenen pacxoaa, kak MUHUMYM, Kaxaele Asa
vaca. MamepsatoT pacxod ¢ noMoLbio pacxogomepa (cM. 8.1.5) n 3anuceisatoT nonyveHHoe sHaveHue. OcTa-
HaBnuBaloT 0T6op NPo6 1 cuUTalOT NPOBY HeAeMCTBUTENbHOM, eCIN pacxoq BO BpeMsi ee 0T6opa OTKOHANCA
OT HOMUHanNbHOro 3HaveHus1 boneeyem Ha = 5 %.

10.4.3 B koHue ot6opa npob (cm. 10.1.4) peructpupytoT Bpems. MNpoBepsIloT nokasaHUa nHaukaTopa
HeucnpaBHOCTEN W/WUNK MHTerpanbHOro TaiMepa (MpPY HanMuuK), 1 ecny o4eBuaHo, UTo NobyanTens pacxoaa
ans ot6opa npob He paboTan AoMmMkHLIM 0Opa3oMm B TeyeHue Beero nepunoda otbopa npob, To npoby 6pakytoT.
M3mepsaioT 06beMHBbI pacxo no okoH4YaHUM 0Toopa npob ¢ noMoLLbio pacxogoMepa (cMm. 8.1.5) u sanuceisatoT
nonydyeHHoe sHadveHue. Mpu HeobxoauMocTu (cM. 10.1.2) uaMepsilOT TemnepaTypy oKpyXarwLwen cpeabl U
aTMocepHoe AaBneHune No okoHYaHUM oT6opa Npob ¢ NoMoLLbo TepMoMeTpa U bapoMeTpa COOTBETCTBEHHO
1 3anucbIBaloT NONYYEHHbIE 3HAYEHUS.

10.4.4 PernctpupytoT Bce HeobxoauMMmble AaHHble 0 Npobe u npouecce ee otbopa (cMm. pasaen 14).
BbluMCNAIOT cpeaHuil pacxo nyTem ycpeHeHust 3HaueHuiA o6 beMHOro pacxoaa B Havane u KoHue otéopa
npo6 u, npu Heo6xoaMMocTu (cM. 10.1.2), BLIYUCTIAIOT cpeHue TemnepaTypy oKpyKaroLlen cpeabl 1 aTMoc-
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thepHoe gaBneHune. BolumcnaoT o6bem oTo6paHHOro Bo3ayxa B NUTpax Npu TeMnepaTtype okpyxarloLlei cpe-
Abl U aTMocepHOM AaBNeHUN NyTEM YMHOXEHUSI CPEAHEero 3HaveHust pacxofa B NUTpax B MUHYTY Ha
NPOACIKUTENLHOCTL OTOOPa NPob B MUHYTaX.

10.5 TpaHcnopTupoBaHue Npo6

10.5.1 PasbupatoT y3nbl cOpOLUMOHHBIX TPYOOK M NpegBapuUTenbHBIX (UMbLTPOB, €CII OHU UCMONb30Ba-
nucb, u NpeasapuTenbHble hunbTpbl yaanaoT. MomewwaoT kaxayo copbuMoHHyio TpybKy B MapKUpOBaHHYo
CTEKISIHHYIO NMPOOMPKY U 3aKpbiBalOT ee Npobkoin n3 Gytunkaydyka. AHanormyHbim obpasoM noctynaiwT ¢
XOmnocTbiMU Mpobamu ANa ycrnosuin npumeHeHust (cm. 10.2.3).

10.5.2 [AnanpenoTepalleHns nospexaeHusi npodel (cm. 10.5.1) TpaHCNopTUpYIOT B TabopaTopuio B KOH-
TeiHepe, MapKMpoOBaHHOM TakuM 06pa3om, UTobbl 0becneunTs NpasunbHoe obpalleHne ¢ HUMK.

10.5.3 CneayloT nocnegosaTenbHOCTU onepaLui, obecneynsaroLmx coxpaHHocTb nNpob, Ans obecne-
YeHUs1 NPOCTIEXMBaHNA BO BpeMA TpaHcnopTuposaHus. ConposoauTenbHas AOKYMEHTaumMs Knpobam AormkHa
6bITb NPUroaHa ANa ycTaHOBNEHUA NpoLeaypbl NocnefoBaTeibHOCTY onepauui, obecneunsaroLMx cCoXpaH-
HocTb Npobbl (Hanpumep, cM. ASTM D 4840—95 [22]).

10.5.4 PekomMeHayeTca nNpoaHanManpoBaTb Npobbl He No3gHee YeM yepes yeTbipe Hedenu nocrne ux
oTt6opa.

11 Axanus

11.1 HacTpauBaroT aHanUMTU4eckuii Npubop B COOTBETCTBMMU C PYKOBOACTBOM M0 3KCMyaTauuu.

11.2 pagyvpytoT npnbop ¢ ncnosib3oBaHMEM METOANKM NOSy4YeHUsi NapoB PTYTU, ONMUCAHHON HUXeE:

a) noMeuwaloT HebonblIoe KONMUYECTBO MeTanIM4eckon pTyTu B MOAXOASILLMIA CTEKISIHHBIA COCYA, Kak
nokasaHo Ha pucyHke B.4, unu B cepuiiHo BbinyckaeMblil CTEKAHHBIA BOKC;

b) BbIMUCAAIOT MACCOBYHO KOHLIEHTPaLMIO HACLILLEHHBIX MAPOB PTYTU B BO3AYyXE p, B rpaMMax Ha nuTp, no
ypaBHEHMIO COCTOSIHWA B AoMyLleHun 06 ngeansHoM noseaeHuu rasa no popmyne

- 2412-p
PE=7 @
roe 2,412 — kosthdULNEHT NepeBoda K HopManbHoW TeMnepaType 1 AaBneHnio;
p — OaBrneHue HacblWeHHbIX NapoB pTyTy, MNa;
T — Ttemnepatypa, K;

c) oT6upaloT U3BECTHbIA 06bEM HaChILLEHHEIX MApoB PTYTW C UCNOMb30OBaHUEM rePMETUYHOTO MUKPO-
WnpuLa, BBOASAT UX B CTaHAAPTHBIA NOpT BBoAa Npo6 aHanuTuydeckoro npuéopa 1 HaunHatoT aHanms.

Ecnuny npubopa HeT cTaHgapTHOro nopTa BBoAa Npob, To Napbl PTYTX BBOASAT B COPOLIMOHHYIO TPYOKY,
Mponyckas Yepes Hee BO3AyX C NCMNorb3oBaHWeM nobyamTens pacxoaa Ans otéopa npob. 3atem ycTaHasnmsa-
toT CopBLMOHHY0 TPYOKY B NpnBop 1 HauMHatoT aHanms;

d) BbIMUCNIAOT Maccy PTYTU, BBEAEHHOM B Npubop, no o6bemy npobbl 1 MaccoBON KOHLLEHTPaLMK Hachkl-
LLIeHHBIX NapoB PTYTH;

€) MoBTOPSIOT nMpouedypbl ¢) n d) ans He MeHee NsATU Npo6 pasfnMyHoro obbema Ans oxeata CooT-
BETCTBYIOLLEro AnanasoHa 3Ha4eHUin Maccbl PTYTU 1 paccuUTbIBaOT rPagyupoBOYHYIO PYHKLMUIO.

11.3 BblHMMatOT TPYOKM ¢ Npobamm NapoB PTYTU U3 CTEKNSHHBLIX NPOBUPOK ANs XpaHeHus!, cpasy xe
yCTaHaBNMBAIOT UX B @aHaNM3aTop pTyTU U HauYMHaIOT aHanms.

11.4 BbIYMMCIAIOT KONNYECTBO PTYTU B KaXkAo Npobe ¢ MoMOLLbIo rpagyupoBOYHOro rpadumka.

12 MMpeactaBneHue pe3ynbTaToB U3MEPEHUN

12.1 BbluucneHue o6bema npobbl Bo3ayxa

BbluncnsaoT cpeaHnii o6beMHbIN pacxos Bo3ayxa, yepeaHssl pesynbTaTbl U3MepeHu, caenaHHblX B
Havarne 1 no okoH4YaHun ot6opa nNpob. Mpu HeobxoanmocTu (cM. 10.1.2.1), BLIYUCIAIOT CPeaHIo TeMnepaTypy
n atmocepHoe AaBneHne, yepeaHaAn pesynbTaThi U3MepeHUid, cenaHHbIX B Hayarne 1 no okoH4aHWn oT6opa
npo6, 1 B cpeaHee 3HayeHMe 06 LEMHOro pacxofa BHOCSIT MOMNpaBKy Ha TeMnepaTypy 1 AasneHue. CneayroT
yKasaHuaMm, npueeaeHHbIM B A.1. 3aTeM BbiMMcnsiiOT 06bem oTo6paHHOro BO3AyXa, B NMUTPax, YMHOXEHUEM
cpeaHero 06 beMHOro pacxoaa, B IUTPax B MUHYTY, Ha NPOAOIPKUTENBHOCTL 0TOOpa Npo6, B MUHYTaX.
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12.2 BbluucneHne MaccoBOMW KOHLeHTpaLuu pTyTi B Bo3ayxe

12.2.1 MaccoByl0 KOHUEHTpauuio pTyTU B BO3AyXe MNPy aTMocepHbIX YCNOBUAX PHg» B MUNIIUTpaMMaXx
Ha Kybuueckuii MeTp, BbIMMCASAIOT No hbopmMyne

Mg, — Mg,
1000V ’ G

PHg =

raemy, — CPeAHss Macca pPTyTh B COPBLMOHHBIX TPYBKaX ¢ XONOCTbIMU Npo6amu, Hr;
Mg, — CPEAHAS Macca PTyTU B COPBLIMOHHBIX TPYBkax ¢ npobamu, Hr;

V — o6bem npobbl Bo3ayxa, n.

12.2.2 Tpn HeobXo0AMMOCTU NPUBEAEHNS MACCOBOW KOHLEHTPauun pTyTu B BO3AYXe K CTaHO4ApTHLIM
ycnoBusiM (cM. 10.1.2.2) BbIMUCAAIOT cpeaHne aTMochepHble TemnepaTtypy 1 AaBneHue nyTem ycpeaHeHus
pe3ynbTaToB U3MepeHUiA, NONYYEHHLIX B HaYane 1 no okoH4aHu1M otbopa npob, u no copmyne (A.2) npusoasaT
3Ha4YeHUs1 MaccoBOW KOHLEHTpauun pTyTuU B BO3AyXe, BbIYUCNEHHbIE B COOTBETCTBUMMU C 12.2.1, K cTaHAAPTHLIM
TeMneparype v aBfeHnto.

13 Xapakrepuctuku metoaa

13.1 Mpepenbl o6HapyXXeHUA U KONUYECTBEHHOTO onpeaeneHus

Mpenen obHapyXeHNA U KoNu4ecTBeHHOro onpeaeneHnsa ptytu metoaomM AACXI (paBHble TpexkpaTHO-
MY 1 AeCATUKpaTHOMY CTaHOapTHOMY OTKIIOHEHUIO codepXaHusl pTYTU B X0NocTol npo6e CooTBETCTBEHHO)
cocTtaeunnu [23] 0,003 1 0,01 Hr cooTBETCTBEHHO A5l NP6 NapoB pTyTU, 0TOBpaHHBIX B COPBLMOHHbIE TPYOKN,
coaepxatlme 80 Mr noprUcToN ANaTOMUTOBOW 3€MIN, MOKPLITON 30510TOM. [1ns npobbl Bo3ayxa 06 bemMoM MUHK-
MyM 5 1 3T0 3KBMBANEHTHO MacCOBOW KOHUEHTpauumn pTyTi 0,0006 Mxr/m2 1 0,002 Mkr/M® cOOTBETCTBEHHO.

13.2 BepxHui npegen guanasoHa UsmMepeHun

BepxHuin npeden AuanasoHa W3MepeHWid onpedenseTcsl NMHEeNHbIM AUMHAMUYECKUM AuanasoHoM
cnekTpomeTpa.

[MpwuMedaHun e — BepxHuii npegen gnanasoHa u3amepeHuit 0QHOTO TUMNa CePUNHO BbINYCKaeMbIX aHanNM3aTopoB
pTyTH cocTaenset 1 Mkr pTyTu [23]. (YkasaHHbIN BepXHUIA Npeaen Avana3oHa n3MepeHni OTHOCUTCA K NPUGopPY KOHKPeTHON
mogenu [15]).

13.3 YpoBeHb XONoCTbIX NOKa3zaHUi

OunaToMm1TOBast 3eMIsA, NOKPLITaa 30/10TOM, OObLIMHO HE COAEPXUT PTYTh B KONUYeCTBe, Nogdaowwemcsa
namepeHunto. Ecnu copbunoHHble Tpybkn NpeaBapuTenibHO KOHAULUOHUPYIOT nepen UCNonb3oBaHUeM, Kak
onucaro B 10.2.1, To cogepkaHue pTyTH B XONOCTOM Npobe He3HauYnTernsHo.

13.4 CmMmelleHUe N NPeLU3NOHHOCTDL

13.4.1 CmelleHUe aHanNnUTU4YeCKoro Metoga

JTaGopaTopHble aKcneprMeHTEl Mokasanu, YTo Ans 4aHHOro MetToAda aHanuaa He HabnogaeTcs s3Hauu-
TeNnbHoe cMelleHne. CpeaHee aHanuTUdeckoe n3BnedeHne coctasuno 98 % [2] ana copbumoHHbIX TPYBOK,
copepxaLmx 80 Mr nopucTo ANaTOMUTOBOM 3€MIIM, MOKPLITOM 30M10TOM, NPY BBeAeHWM Ha copbeHT o1 0,02 o
1 MKF pTYTH.

13.4.2 MNMpeun3NOHHOCTb aHanNnUTUYeCKOro MeToaa

Coctaensiolasn koadduumeHta sapuaumum CV' metona, o6ycrnoBrneHHas aHanuTMYeckol UsmMeH4m-
BOCThbto, CV(analysis), 3aBuUcUT OT psiga bakTopoBs, B TOM YACIIE OT XapakTepUCTUK UCNONb3yeMbIX aHanuTu-
yeckux npubopoB. [ns nonyvyeHust 4YUCNOBBIX oOUEHOK Mokasatenss CV(analysis) 6binn nposeAeHbl
nabopaTopHble akcnepnmeHThl. Mpu ncnonb3osaHum metoga AACXIT gnsa CV(analysis) nonyyeHo sHayeHue
0,6 % [2] ans copbLMoHHBIX TPYOOK, cogepxalx 80 Mr NOpUCTON ANaTOMUTOBON 3€MMN, NOKPLITON 30/10TOM,
npv BBeaeHnn Ha copbeHT o1 0,02 go 1 Mkr pTyTK.

13.5 dakTopbl, BNUSAIOLMUE Ha XapaKTePUCTUKN NPo600TOOPHUKa

13.5.1 BnusiHue cogepxaHUA pTyTU U NPOAOIMKUTENBHOCTU OT6Opa Npo6

[nsa onpeaeneHus BNNAHUS cogepXXaHus pTyTy B BO3AyXe U NPOAOKUTENbHOCTN 0TBopa Npob Ha Xxapak-
TEePUCTUKN COpBLIMOHHBIX TPYyBOoK, cogepxalymnx 80 Mr nOPUCTON AMATOMUTOBON 3€MMK, MOKPLITON 30/10TOM,
661K NpoBeaeHbl NabopaTopHble 3KCNepPUMEHTHI. KCMepUMEHTLI COCTOSN B 0TOope Npob napoB pTyTU C

" CV — the coefficient of variation.
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MaccoBol KoHLeHTpauuein o1 0,001 4o 0,015 mr/m3 npu TemnepaType 20 °C U 0THOCUTENbHOW BNaxHOCTU 50 %.
PeaynbTaTbl 3KCNEPUMEHTOB Nokasarnu, YTo BIUSHWUE coaepXKaHus MapoB PTYTU U NPOAOIIKUTENbHOCTU 0T60-
pa nNpob Ha XapaKTepUCTUKM COPBLMOHHBIX TPYBOK HE3HaUNTENBHO AN Neprnodos oTbopa npob Ao 8 u.

13.5.2 BnusaHune TeMnepaTtypbl 1 BNaXXHOCTU OKpYyXatoLlieit cpeabl

Ons onpegeneHus BAUSIHUA TeMnepaTypbl U BMAaXKHOCTA OKpyXalowWweh cpefbl Ha XapakrepuCTUKM
CcOpBLMOHHBIX TPYBOK, cogepkalynx 80 Mr nopucToi AMaTOMUTOBON 3eMII1, MOKPLITOW 30/10TOM, BbInn NpoBe-
AeHbl NabopaTopHble IKCMEPUMEHTBI. SKCMEPUMEHTBI COCTOSNU B 0T6ope Npob NapoB pTYTU C MacCoBOW KOH-
LieHTpaLumen 0,005 Mr/m® npu npeaensHO AONYCTUMBIX 3Ha4YeHUsIX TemnepaTtypbl 5 °C 140 °C noTHoCUTENbHO
BnaxHocTn 20 % n 70 %. Pe3ynbTaTthbl 3KCNEepUMEHTOB Nnokasanu, 4To BusaHue TemnepaTypbl U BNaXHOCTU
OKpy>xatoLleln cpebl He3HauYnTerbHO, eCn TeMNepaTypa 1 BNaXXHOCTb He MpeBbIWaroT npedebHo AoMnyCcTu-
Mble 3Ha4YeHus.

13.6 ddcpekTMBHOCTL ynaBnuBaHUs, 06beM «NPOCKOKa» U COpOGLUOHHAA eMKOCTb COPOLIMOH-
HbIX TPY6OK

PesynbTaTbl nabopaTopHbIX 9KCNIEPUMEHTOB Nokasanu, YTo 3 eKTMBHOCTL yNasnmMBaHus 4ns copbuu-
OHHBIX TpyBok 65M3ka k 100 %. Bbino o6HapyxeHo, 4To Npockok cocTaBun MeHee 1 % npu ot6ope Npob napos
PTYTU C MACCOBOI KoHLeHTpauueit 0,05 Mr/m3 B TeueHue 1,54 Npu noBbieHHOM pacxoae 500 M/MUH Npu Tem-
nepatype 20 °C n oTHocUTeNbHOM BnaxHocTn 50 %. Takum obpasom, o06bem «npockoka» cocTasu bonee 54 n
ANA NapoB PTYTU C MaccoBol koHLeHTpauueid 0,05 mr/m3. 3To cooTBETCTBYET COPOLMOHHON EMKOCTU TPYGKN,
COCTaBNsAOWEN MakCUMyM 2,7 MK NapoB PTyTU.

13.7 CtabunbHocTb Npo6 Npu xpaHeHUn

Mo pesynbTaTam NnabopaTopHbIX 3KCNepumeHTOB [6] GbINO yCTaHOBMEHO, YTo NPobbLI Napos pTyTw,
oToBpaHHbIe MeToAoM MpoKavkun Bo3ayxa Yepes copbLmoHHbIe TPYOKM, CTabUnbHEI No KpaHe Mepe B Teve-

HWe WecTU MecdaLeB Npu XpaHeHnn COp6LI,VIOHHbIX pr6OK B r|p06|/|p|<ax, repMeTU4HO 3aKpbITbIX N1aCcTMacCcoBbl-
MW Konna4vkamu.

13.8 Mewarowue BelwecTBa

13.8.1 TMpu xnop-LLenoyHbix npoueccax napbl pTyTU 06bIYHO HaXoA4ATCA B BO3QyXe BMECTe C X/I0poM.
Xrop MOXeT B3aMMOAeACTBOBaTL C Napamn pTyTu ¢ obpasoBaHMeM TBepAoro xsopuaa ptytu [18] u, Takum
o6pasom, MeToanka, YCTAHOBNEHHasA B HacCTOsLWEM cTaHAapTe, He NpUMeHUMa ANA TOYHOro U3MepeHusi
cofepxaHusl NapoB PTYTU B BO3ayxe paboyeil 30HbI NPeanpuUsaTUin, MCNOMb3yOLWMX XNOp-LenoYHbIe npoLec-
cbl. OgHako obpa3oBaBLUMIACS TBEPABIA XNOpUA PTYTU MOXET BbITb 0TAENBbHO COBpaH Ha KkBapueBbIi PunbTp,
npoaHanusnMposaH MeToAoM, yctaHoBneHHbIM B UCO 17733, a ABa nony4veHHbIX pe3ynbTaTta 06beanHeHb Ans
Nony4eHns oLUeHKM obLuero cogepkaHua pTyTn B Bosayxe paboyeit 30HbI NpeanpUaTUiA XNop-LenoYHoro
NpounsBoACTBa.

13.8.2 MasoobpasHble pTyTb-OpraHMyeckne coeguHeHust MoryT GbITb 3axBadeHbl ANaTOMUTOBOW 3EM-
nen, YTo MOXeT NPUBECTU K MOSYYEHUIO 3aBblLLEHHbIX 3HAYEeHWUIA coaepXXaHus NapoB pTyTu B Bo3ayxe. HekoTto-
pble pTyTb-OpraHnyeckne coegnHeHus, 3axsadeHHble copbeHToM, pasnaralTca B Tpybke ana ot6opa npob
npu ee HarpesaHuu Ao 300 °C nunxonpeaensoT B BUAE NapoB pTYTU 06blYHBIM cnocoboM. [pyrue coeauHeHUs
yneTy4nBaloTCca ¢ copbeHTa npu HarpesaHun Tpybkn ana otéopa npob ao 300 °C, HO 3aaepKMBaKOTCA BO BTO-
poi Tpybke AnA ynasnueBaHus NapoB PTyTU, TemMnepaTypy KOTopoi noaaepxueatoT Ha ypoeHe 150 °C. Takue
pTYTb-OpraHuyeckue coeMHeHUA Takke 6yayT oBGHapyXeHbl kak napbl PTyTU N0 MeToauKe, YCTaHOBNEHHOM
HaCTOALMM CTaHAapTOM. A Te pTyTb-OpraHu4eckne coeauHeHus, KoTopble BbIXOAAT U3 COPBLMOHHON TPpyOKK
Aans otbopa npob npu ee HarpeeaHuu Ao 300 °C, HO He 3aaepXXMBaKOTCA BO BTOPOW Tpybke AnA ynasnusaHus
napoB pTyTu, HarpeTtoit fo 150 °C, He 6yayT okasbiBaTb MellatoLWero BAUaAHUSA [24].

13.8.3 Jlioboe coeguHeHwne, norfowaroliee U3flydYeHne € TakoW Xe ANMHOW BOMHbI, Kak U PTYTb
(253,7 HM), MOXeT okasbiBaTb MeLLatoLee BNusiHue npyu aHanuse metogom AACXI1. HekoTopeble neTyyne opra-
HU4Jeckne coeanHeHUs (HanpuMep, rekcaH, 6eH301, TONyon, aueToH, YETEIPEXXNOPUCTHIN Yrnepoa, U3onponu-
NOBLIA CNUPT W ApP.) NOTMNoLWAoT U3NyYeHUe Ha 3TON AfIMHE BOSHBI U ABAAIOTCA NOTEHUMaNbHBIMU NoMeXxamm
npu cNeKkTpanbHOM aHanuse Ha cogepxxaHue pTyTu. MNpeanonoxutensHo Npu otéope Npob aTn coegnHeHUs
6yayT 3aaepXnBaTbCA Ha NOPUCTON AUATOMUTOBO 3eMIe, MOKPLITON 30/10TOM, U OKa3biBaTb MeLLatoLLee Bnu-
siHWe Npu onpeaeneHun napos pTyTn Metogom AACXI npu ncnonb3oBaHUM 0aHON TPY6KKM ¢ 3010ThIM cOpBeH-
Tom[2]. OaHako Npy1 UcNonb3oBaHUM ABYXCEKLMOHHOrO 6n1oka BBoAa Npo6 Ans nonyveHus aManbrambl 30/10Ta,
B COOTBETCTBMU C HAacCTOSAILLMM CTaHAapTOM, onpefeneHne napos pTyTn byaeT addeKTUBHLIM faxe B Npu-
CYTCTBUN NETY4UX opraHndeckux coeauHeHnin. Ob acdheKTUBHOCTU MeToAa ¢ pasaeneHnem pTyTu 1 NieTy4mx
OopraHUYecknx coeauHeHUn MOXXHO cyauTb No pucyHky B.3. Ha pucyHke nokasaHo, 4To Aaxe B NPUCYTCTBUM
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NeTyunx opraHn4ecknx coeguHeHnn (rekcaHa) obHapyxusaeTcs TOMbKO MUK pTyTU. MNpu onpedeneHnun pTyTi
meToaom ADPCXI neTyune opraHMyeckne coegnHeHus, nornowaroLme Ha AnuHe BonHbl 253,7 HM, He oKasbl-
BalOT MeLLAoLLero BrNSHASA, MOCKOMbKY OHW He U3MyYatoT Ha 3Tol AnnHe BoMHbI [25].

14 MMpoTokon UcnbITaHWUK

MpoToKkoM UCIbITaHWM QOMMKEH coaepKaThb CriefyoLLyo MHdopMaLumio:

a) 3asiBreHue o KoHMUAEHUMANBHOCTM MONYyYEHHON MHOPMaLMK, NPU HeOoBXOoAUMOCTH;

b) nonHyto ngeHTUMKaLMo Npobbl Bo3ayxa, B TOM YMcre AaTy U MecTo oT6opa, Tun npobel (MHAMBUAY-
anbHas Unu cTaunoHapHas), MHMLMansl U pamunuio paboTHMKA, B 30He AblXaHUsl KOTOPOro NpoBoaunu oTéop
npo6 (unu apyrasa ngeHTudmKaumna IMYHOCTK), UN MECTo, B KOTOPOM OTBUpanu npobel Bosayxa (B cryvae cra-
LMoHapHoro otéopa npob), kpaTkoe onucaHne NPoU3BOACTBEHHON AeATEeNbHOCTU, OCYLLECTBSEMON BO Bpe-
msi oT6opa Npob, yHUKaNbHbIA MAEHTUDNKALMOHHBIN Kog Npobbl;

C) CCbIfIKY Ha HaCTOSAILLUMIA cTaHaapT;

d) Mapky, TMn Ucnonb3yemomn copbLUMOHHON TPYOKM Winnm npobooTOopHNKKa;

e) Mapky, TUn 1 auameTp ncnonbayemoro unbTpa, npn HeobXoANMOCTH;

f) mapky 1 TMn ncnonbayemoro nobyantens pacxoga Ans otéopa npod, ero naeHTUdUKaLUOHHbIE
OaHHblE;

g) MapKky 1 TN UCnonb3yemoro pacxogomMepa, pabounii aTanoH, No KoTopomy Oblsl MOBepeH pacxodo-
Mep, AnanasoH 3Ha4YeHu pacxoda, B KOTOPOM MPOBEPSNN rpagyupoBKy pacxogomepa, v npn Heo6xoaMMocTu
TeMnepatypy 1 aTmocgepHoe AaBneHune, Npu KOTOPbIX MPOBEPSINU rpadyvMpoBKY pacxoqomepa;

h) Bpemsi Hayana 1 okoH4YaHWUs oTbopa NPob, NPOACIIKUTENBHOCTE 0T6OPa NPO6, B MUHYTAX;

i) cpegHuin pacxog Bo Bpemsi oT6opa Npob, B UTpax B MUHYTY;

j) cpenHioto TeMnepaTypy oKkpyxatoLlen cpedbl 1 atMocepHoe AasneHune Bo BpeMsi oTbopa npo6, npu
HeobXoaMMOCTU;

k) o6bem oToGpaHHOro BO3ayXa Npu OKPYXKatoLMX YCIoBUsIX, B NUTPaX;

[) nHuumane n dpamunuio nabopaxTa, nposoamsLLero oT6op Npoo;

m) ycpeaHeHHoe Mo BpeMeHW 3HavyeHe MaccoBOW KOHLEHTpaLum Napos PTYTU W/nnu TBepAbIX Heopra-
HUYECKNX coeQUHEHNI PTYTW UnK obLLiee coaepkaHne HeopraHNYeckon PTyTh (PTYTb U HeopraHu4yeckue coe-
OuHeHus pTyTM) B npobe Bosgyxa (B MunnurpaMmax Ha kyBudeckuit mMeTp, Mr/m3) npu Temnepatype u
aTMocchepHOM AaBreHUM OKpyXKatoLein cpebl U NpUBeAeHHOE K CTaHAAPTHLIM YCIOBUSIM;

n) aHanuTU4eckue BENMYUHbI, UICNOMb3yeMble A5 BbIYMCIIEHNA pe3ynbTaTa U3MepeHust, BKINoYas Mac-
COBYHO KOHLEHTPALIMIO PTYTU B Npobe 1 X0nocToM onbiTe, 06 beMbl 0TOBpaHHO NPo6bl 1 NPo6bl XONOCTOro ONb-
Ta n ko3 puLMeHT pasbasneHus, Npu HeoBXoAUMOCTH.

MpwnmedyaHune— Ecnn Heobxogumble AaHHble (Hanpumep, 06beM 0TOGpaHHOIO BO3AyXa) HEMb3si MONMyYUTh B
nabopatopuv Ansi NPOBeAEHWS BblLLEYKa3aHHbIX pac4eToB, TO B MPOTOKONE UCMbITaHWIA B nabopaTtopum MOXET ObiTh yka-
3aH pe3ynbTaT U3MepeHuit, BbIPaXXeHHbIV B MUKpOrpaMmmax pTyTu B npobe;

0) TuN(bl) YCTPONCTB, UCMOMb3YEMBIX AN NOAroTOBKM U aHanunsa Npob, ¢ ykazaHUeM YHUKanbHbIX UOeH-
TUDUKALNOHHBIX AaHHbIX;

p) oueHeHHble Npeaentl o6HapyxeHus npubopa u MeToaa, Npeaensl KONMYECTBEHHOTO onpeaeneHus B
pabo4vmx ycroBusix; HeornpeaeneHHOCTb U3MePEeHUA B COOTBETCTBUM ¢ PYKOBOACTBOM NO BbIpaXXEHUIO Heonpe-
AeneHHocTU n3MepeHus [12]; AaHHbIe MO KOHTPOMIO KaYeCcTBa pe3ynNbTaToB U3SMEePEHUHA, Mo 3anpocy 3aKkasuuka;

q) onucaHue NbbIX ASNCTBUA, HE YCTAHOBNEHHBIX HACTOSILLUMM CTaHAapPTOM, UMK paccMaTpUBaeMbIX
Kak AOMNOSHUTENbHbIE;

r) uHUUMansl 1 pamunuio nabopaHTta(os) [Mnun apyrue anemeHT(bl) naeHTUUKaLUM INHHOCTH];

S) Aaty npoBeAeHUA aHanusa;

t) onucaHune MOBLIX cNyYanHbIX OTKNOHEHUA, 0COBBIX 0BCTOATENLCTB UMK APYryIo NONesHy UHgop-
Maumio.
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MpunoxeHne A
(cnpaBo4Hoe)

I'IonpaBKa Ha TeMnepaTtypy U gaBreHue

A1 KoppekTnpoBKa nokazaHui 06bemMHOro pacxoaa c y4eTom TemnepaTypbl M AaBNEHUA

A.1.1 Ons mnamepeHnsi 06bEMHOro pacxoga npeanoYTUTENIbHO WMCNOMb30BaTh Ny3blPbKOBLIE PACXOAOMEPHI,
NOCKOMNbKY MX MOKasaHusi He 3aBWCAT OT TemnepaTtypbl U gasBrexus. [pu ncnonbL3oBaHUMKM pacxoaoMepoB ApYyroro tyna
MOXeT noTpeboBaTeCa BHECEHME NONPaBKU B NokasaHns 06 beMHOro pacxoaa, ecnv TeMnepaTypa v AaBreHne BO BPeMs]
N3MepeHUst OTNMYHBI OT TeMNnepaTypbl M AaBNeHUs], NpU KOTOPLIX MPOBOAMITACk NOBEPKa pacxogomepa.

A.1.2 TunmuHbIZ criy4an, korga Heobxoguma nonpaeka Ha AaBleHve U TeMnepaTtypy — n3mepeHue o6beMHOro
pacxopa c NoMOLLbIO pacxogomepa, paboTalowero npm nocTosHHOM Nepenage AaBneHni No nepeMeHHON Nnowazam (ceve-
HUR). B 9TOM Criyyae Bbl4MCNAOT CKOPPEKTUpOBaHHoe 3HaveHne o6bema npobel V. no hopmyne

- T
Vcorrzqv‘t‘ P1 2s (A1)
Py Ty
rae g, — cpeaHuii 06beMHbIN pacxod, N/MuH;

t — npogomxnTensHOCTL 0T6OPa NPo6, MUH;
p4 — aTmocepHoe AaBneHne BO Bpems NoBepkn pacxogomepa (cm. 8.1.5), kla;
T, — cpeaHsas TemnepaTypa Bo Bpems oT6opa npob, K;
p, — cpegHee aTmocdepHoe AaBneHue Bo Bpems 0T6opa npob, ka;
T, — Temnepatypa BO BpeMs NoBepku pacxogomepa, K.

TeopeTnyeckuin pacyeT nokasarn, YTo OTKIOHeHue o6bema Npobbl BO3ayxa OT ero 3HaueHusi npy atmocepHOM Jae-
nennn 101,3kMNa coctaBnsaet 5 % npv 3HaveHnsnx 91,91 112,2 kMNa. 311 3HaveHns AaBneHns He NONagatoT B ANana3oH HOp-
MarbHbIX MOrogHbIX YCITOBUI HA YPOBHE MOPS, a nepenag AaBneHnn 0THOCUTCS K BbICOTE HaZl yPOBHEM MOpsi okono 800 m
(Npv yBENWMYEHU BbICOTHI HAZ YPOBHEM MOPS Ha NpubnnanTenesHo 8 M atMocepHoe AaBneHne ymeHbluaeTcsiHa 0,1 kMa),
€CNW Ha ypoBHe Mops atmocdepHoe gasneHre HopmaneHoe. MNogobHeiM 06pa3om oTknoHeHne obbema Npobbl BO3ayxa
5 % oT ero 3HaveHusi Npy cTangapTHon Temnepatype 293 K Habniogaetcs npu 264 Kn 323 K.

A.1.3 [Ons pacxogomepa noboro gpyroro Tmna moxeT noTpeboBaThcsi nonpaeka Ha AaeneHue u Temnepatypy. Mpu
BHECEHMM TaKMX NOMPaBOK CNeayloT MHCTPYKLUAM N3rOTOBUTENNS.

A.2 MprBepgeHne MacCOBOW KOHLIEHTPALIMY PTYTH, NPUCYTCTBYIOWEN B BO3AYXe, K CTAHAAPTHLIM YCNOBUAM

Mpwn HeoGxoaumocTm (cMm. 10.1.2.2) NpMBOAAT pe3ynbTaTbl U3MEPEHNI MacCOBON KOHUEHTPauun NapoB pTyTH K
cTaHgapTHbIM ycroBusamM (Hanpumep 293 Ku 101,3 klNa) v BbIMUCISIOT CKOPPEKTUPOBaHHYIO MaCCOBYI0 KOHLEHTPaUMIO pTy-
" B NIPoGe BO3AYXA g corr Mr/M3, Npy CTaHAAPTHBIX YCMOBMSIX MO (hopmyne

1013 T,
p,-293°

rae ppg — MaccoBas KOHLEHTPaLus pTyTi B Npobe Bosayxa B yCnoBusix aHanusa, Mr/m3;

PHg, corr = PHg (A.2)

101,3 — cTaHgapTHoe aTmocdepHoe aaBneHue, kla;
T, — cpeaHsas TemnepaTypa Bosayxa Bo Bpems ot6opa npob, K;
p, — cpeaHee aTMocdepHOe AaBneHne BO Bpems otGopa npob, kila;
293 — crangapTHas Temnepartypa, K.
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MpunnoxeHne B
(cnpaBo4HOE)

PucyHkn

7— copbumnoHHaa Tpyb6ka; 2 — cTeknsHHas Tpybka; 3 — cop6eHT ANs ynaBnmBaHus pTyTu (guaTtomuMToBas 3eM/si, MOKpbITas 30/10-

ToMm); 4 — npo6ka M3 KBApLEBOro BOJIOKHA; 5 — CyXeHue Tpy6Ku ANs 3afepxaHusi peareHToB; 6 — HanpaBfieHue noToka Bo3gyxa

(k nobyamTento pacxona Bo BpeMsi 0T60pa npob, unm K aHaiMTuiyeckomy npu6opy Bo BPeEMst aHanm3a); 7 — KOHTelHep A5 NepeBo3ku

cop6LUMOoHHOI Tpy6KKU; 8 — cTeknsHHaa npobupka;, 9 — npobka ns Gytunkayuyka; 10 — noNnaTMNEHOBbIA KOMNAYoK AN 3aluThl
Tpy6kun gnsa otéopa npob

PucyHok B.1 — 3cKku3 cOpbLMOHHOW TPYOKM ANA ynaBauBaHua pTyTu

7 — OBYXCEKLMOHHbI 610K BBOAA NPO6 A1 NONyYeHWUs aManbraMbl 30710Ta; 2 — MUKpOWNpuy; 3 — cTaHAapTHbI nopT BBOAA Npoo;
4 — noTvok rasa-Hocutens (Bo3ayxa); 5— ouMCTUTENb rasa-HocuTensa (CoAepXawnini AUaTOMUTOBYIO 3EMJ/IH0, MOKPbLITYO 30/10TOM);
6 — cop6umnoHHasn Tpy6ka Ana oT60pa Npo6 NapoB pTyTU; 7 — Neudb 415 Harpeea, ynpasnsieMmast 3BM; 8 — BeHTUNATOP ANA oxnaxge-
Hus, ynpasnsemsiii 3BM; 9 — xonogunsHasa kamepa; 10 — rasoounctutens ¢ gpochaTHbiM 6ydepom; 77 — ocylunTens; 72 — BTOpas
copbunoHHas Tpybka Ans ynaBiMBaHUs napoB pTyTU; 73 — TpexxonoBoit knanaH; 14 — yronbHblii ounbTp; 75 — NobyauTeb pacxo-
aa; 16 — pacxogomep; 77 — nuuus cé6poca; 18 — aToMHO-a6CcoOpP6LMOHHBIV CnekTpoMeTp (onpeesieHne MeToA40M X0/104HOT0 napa);
19 — ptyTHas namna Tnetouwero paspsaga; 20 — nonynpospayHoe 3epkano; 27 — rasosas KioBeTa; 22 — POTOYMHOXUTENb (BbIXO4HO-
ro curHana); 23 — QoTOYMHOXUTENb (CUrHana cpaBHeHus); 24 — aHanoro-ungposoii npeobpasosaTesnb; 25 — 3BM

PucyHok B.2 — Cxema aHanusartopa pTyTu, COCTOALWEro U3 ABYXCEKLUOHHOTo 6/710Ka 419 NOSTYYEeHUsA amMmasibramMmbl 30/10Ta
nAACXTl-cnekTpomeTpa
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1 — HabnioaaeMblii BEIXOAHOW CUrHas Npy AfIMHE BOMNHbI NOMMOLLEHHOro ManyyeHus 254 HM, B YCIOBHBIX €AUHULIAX; 2 — Temneparypa
B YCTpOWCTBE noporpesa Tpyoku ¢ 3onoTbiM copbeHTom, °C; 3 — curHan AACXI1 6e3 npeaBapuTenbLHOro Harpesa TPYSku ¢ 30N0TbIM
copbeHTOM Ang ynaenueaHus pTyTu (MyHKTUpHas nuHus). Habnioaatotea Asa nuka. MNepBbiii MK, COOTBETCTBYIOLWUIA FeKCaHY, NepeKpbi-
BaeT BbIXOAHOW CUrHar, COOTBETCTBYIOWMIA pTyTH; 4 — curHan AACXI1 npu Hanuuvm NnpeasapuTensLHOro Harpeea TpyGku Ana ynaesnu-
BaHus JIOC (cnnowwHas nuHus). HabnioaaeTcs TOMbKO OAWH NUK, COOTBETCTRYIOLLMA PTYTU, NOCKONbLKY reKCaH He 3aAepXUBaeTcs BO
BTOpOW TpyDke ¢ 30MoTbiM copbeHTOM ANA YNaBnMBaHUA NapoB pTYTU; 5 — NUK rekcaHa; 6 — nNuk pTyTH; 7 — TeMnepatypa B yCTpOM-
cTBe nogorpesa TPy6ku ¢ 305110TbIM cop6eHTOM 6e3 npeaBapuTenbHOro HarpeBa (MYHKTUpHast NIMHUA); 8 — TemMnepartypa B yCTPOWCTBE
noaorpesa Tpy6Ku € 30N0TLIM COPGEHTOM C NpeaBapuUTENbHBIM HAarPeBoOM (CNOWHAA NUHNA)

PucyHok B.3 — UcknioueHne MelLaiowero BNIMAHWUA rekcaHa npu cnonb3oBaHun NoaorpesaeMon TpyGku
C 30M0TLIM COPGEHTOM ANs ynaBnusaHus Napos pTyTH
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1— cTeknsHHasA kamepa; 2 — HacblLLEeHHbIe Napbl PTyTH; 3— Kanns pTyTv; 4 — npobku n3 byTunkaydyka; 5 — TepmomeTp; 6 — nopt
ons otbopa npob; 7 — MuKpoLLnpuL,; 8 — KpblLlka nopTta ans otéopa npod

PucyHok B.4 — Cxema yCTaHOBKM /1A NoJlyYeHus NapoB pTyTW A5 TpaayupoBKu CNeKTPOMeTpoB

MpunoxeHue JA
(cnpaBou4HOE)

CBefgeHnsi 0 COOTBETCTBUM CCbINTOYHbIX MEXAYHApPOAHbIX CTaHAAPTOB
CCbI/IOUYHbIM HalMOHa/IbHLIM CTaHAapTam Poccuitckon deaepaumm

Ta6nuuya Al

O6o3HaueHVie 1 HaMeHoBaHVe
CreneHb COOTBETCTBYS COOTBETCTBYHOLLETO HALMOHA/IHOTO
CTaHgapTa

O603HAYEHNE CCbIIOYHOTO
MEXIyHapOoAHOTO cTaHaapTa

*

NCO 17733 —

* COOTBETCTBYIOLMII HALMOHA/bHbLIA CTaHAapT OTCYTCTBYET. [Jo ero yTBepXaeHns pekoMeHAyeTcsi MCnosib30BaThb
nepeBof, Ha PYCCKWiA A3bIK AaHHOT0 MeX/AyHapoaHoro cTaHgapTa. MNepeBoj AaHHOTO MeX/AyHapo4HOro cTaHgapTa Ha-
xoanTca B defepasibHOM UHPOPMALMOHHOM (DOHAE TEXHUUYECKUX PErflaMeHTOB 1 CTAHAapTOB.
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