Hauuonanshsiii crangapt PO I'OCT P UCO 21438-1-2025 "Bo3ayx padoueii 30HbI.
OnpenesieHue HEOPraHMYECKMX KMCJIOT MeTOIOM HOHHOI xpomaTtorpaduu. Yacts 1. Hesreryune
KHCJI0THI (cepHas U pocopHas)'" (YyTB. H BBeleH B JelicTBHe NpuKa3oM PenepajbHOr0 areHTCTBA
M0 TEXHHYECKOMY PeryJIMpoBaHHI0 U MeTpPoJorum ot 8 okrsaops 2025 . N 1172-c1)

Workplace atmospheres. Determination of inorganic acids by ion chromatography. Part 1.
Non-volatile acids (sulfuric acid and phosphoric acid)

VK 504.3:006.354 OKC 13.040.30

Hara BBenenus - 1 ssaBaps 2026 t. Bzamen OCT P MCO 21438-1-2011

IIpeaucaosue

1 TlomroroBneH AxunoHepHbIM o0mecTBoM "Hay4dHo-ucciieoBaTeNnbCKuil MHCTUTYT OXpaHbl
armocdepnoro Bozayxa" (AO "HUU Armocdepa") Ha 0OCHOBE COOCTBEHHOTO MEPEBO/Ia HA PYCCKUI SI3BIK
AQHIVIOSA3bIYHOM BEPCUU CTaHIapTa, YKa3aHHOTIO B MyHKTE 4

2 Buecen TexunueckuM komuteToM 1o cranaaprusanuu TK 457 "KauectBo Bo3zayxa"

3 VTBepxnaeH u BBeneH B neictBue llpukasom denepanbHOro areHTCTBa MO TEXHUYECKOMY
PEryaupOBaHUIO U METPONIOTUH OT 8 OKTA0ps 2025 . N 1172-cT

4 Hacrosmumii crangapT WIAEHTHYEH MexayHaponHoMmy ctanaapty MCO 21438-1:2022 "Bozayx
paboueit 30HBIL. OmnpeneneHre HEOPTaHWYECKUX KHCIOT METOAOM HOHHOM xpomarorpaduu. Yacts 1.
Heneryune kucnotsl (cepras u pocdopnast)" [ISO 21438-1:2022 "Workplace atmospheres - Determination
of inorganic acids by ion chromatography - Part 1: Non-volatile acids (sulfuric acid and phosphoric acid)",
IDT].

[Ipy mpuMEHEHHWU HACTOSILETO CTAHAAapTa PEKOMEHIYETCsl HUCIOJIb30BaTb BMECTO CCBIJIOYHBIX
MEXIyHapOJHBIX CTaH/IaPTOB COOTBETCTBYIOLINE UM HAI[MOHAJIbHBIE U MEXIOCYIapCTBEHHbIE CTAHIAPThI,
CBEJICHUS O KOTOPBIX MPUBEJEHBI B IOMOJIHUTEILHOM IpHIIOKEeHUH JIA.

JlononHuTEbHBIE CHOCKH B TEKCTE CTaHIApTa, BIJCIIEHHBIE KYPCUBOM, IPUBEIEHBI ISl TOSICHEHUSI
TEKCTa OpUTHHAJIA

5 Bzamen 'OCT P UCO 21438-1-2011

BBenenune

310poBbe PaOOTHUKOB MHOTHUX OTpAaciei MPOMBIIUIEHHOCTH MOABEPraeTcsl pUCKy MpH BABIXaHUU
BO3JlyXa, COZIEPIKAILETro a3pO30JIH CepHOM, (pochopHOI KMCTOT U uX coeanHeHuni. Crienuanucram B 001acTi
MPOMBILUIEHHON TUTHEHBl M OXpaHbl TpyAa HEOOXOAMMO ONpenensTh IPPEKTUBHOCTH MEPOIPHUATHH,
MPEeINPUHUMAEMBIX JJIS KOHTPOJIISL BPEIHBIX BO3ICHCTBUI HA paOOTHUKOB, YTO OOBIYHO JJOCTUTACTCS MyTEM
OTIpeJIeTICHUST COIEPKAHUS ITUX adPO30JIeH B Bo3Myxe paboueit 30HbI. B HacTosIeM cTaHapTe IpUBEICHA
METOMKA OTpEACIICHUsI COIEpPKaHUsl KUCIOT B BO3AyXe pabodeil 30HBI AJsl OIEHKU MX BO3JICHCTBUS Ha
pabOTHHUKOB TPOMBIIIUICHHBIX MPEANpHUATHI. MeTonuka, MpuUBEJeHHAs B CTaHAapTe, OyJIeT TOoJe3Ha s
CIEIMAIMCTOB, paboTaromuX B 007acTH MPOMBINUICHHON TUTHEHBI W OXpaHbl TPYAa, aHAIUTUYECKUM
1a00paTopHUsM, MPOMBILUIEHHBIM MPEINPUITHSIM, UCTIONB3YIOLIUM CEPHYIO U (HOCHOPHYIO KUCIOTHI B CBOEH
pabore u T.1.

[Ipu pa3paboTke HACTOSILEro CTaHJapTa MPEAINOoJIarajoch, YTO BBINOJIHEHUE €ro TMOJIOKEHUN U
UHTEPIPETAIMIO TIONYYEHHBIX pE3yJabTaToB OydeT OCYLIECTBIATh KBAJU(PHUIMPOBAHHBIA W OMBITHBIHI
MepCoHaI.
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1 ObaacTh NpUMEHeHus

Hacrosumii crangapT ycraHaBIMBaeT METOJUKY OIPEAETICHHs YCPEAHEHHBIX 110 BPEMEHH MaCCOBBIX
KOHIEHTpAIHi cepHOi 1 pochopHON KUCIOT B BO3IyXe paboueil 30HbI METOAOM HOHHOM Xpomarorpaduu.
AHUOHBI KUCJIOT ONPEAEISIOTCS [0 3HAYEHUIO 3JIEKTPOIIPOBOJHOCTH.

MeTonuKy MpUMEHSIOT MPU HHIUBUAYaTbHOM O0TOOpE Mpod BIbIXaeMOM (ppakiy B3BEIICHHBIX B
Bo3ayxe yactuil mo MCO 7708 u nipu crarmoHaprom otdope 1mpob (ordope nmpod B onpenesieHHOM 30He).

MeTtonuky He IPUMEHSIOT 7Sl ONPEeAETICHUS TPUOKCH A CEPHI.

[TpucyrcTBUE B BO3yX€E APYIMX COEIUHEHUH, colepkalux cynbdar- u pochar-uoHbl, OKa3bIBaeT
MeIIaloIIee BIUSHUE MPU ONMpEeICHMH MAacCOBBIX KOHIEHTpAIMiA KUCIOT. B 3TOM ciy4ae comepikaHue
OIpeIesIIEMBIX KHCIOT Oy/IeT 3aBBILICHO.

[Ipr HEOOXOAMMOCTH HM3MEPEHHH MAaCCOBBIX KOHIEHTpAIMid cepHOM U (HOCHOpPHON KHUCIOT IpHU
HAJIMYMU YKa3aHHBIX MELIAIOIIUX COSTMHEHUH PEKOMEH/1yeTCsl UCII0JIb30BaTh APYroi METO/.

2 HopmaTuBHbBIE CCHIIKH

B HACTOAIIEM CTAHAAPTE UCIIOJIB30BAHBI HOPMATUBHBIC CCBUJIKM Ha CICAYIOHIHME CTAHAAPThI [,Z[J'I}I
AaTUPOBAHHBIX CCBUJIOK MPUMCHAKOT TOJBKO YKAa3aHHOC HM3AaHHWC CCbUIOYHOIO CTaHjaapTa, ajid
HCAATHPOBAHHBIX - ITOCJICAHCC U3AAHUC (BKJ’IIO‘laS{ BCC I/ISMeHeHI/I}I)]Z

ISO 1042, Laboratory glassware - One-mark volumetric flasks (I[Tocyna naGoparopHasi CTEKIISTHHASI.
MepHbie KOJIOBI C OTHOW METKOH)

ISO 3585, Borosilicate glass 3.3 - Properties (bopocunukarnoe crekino 3.3 - CBoiicTBa)

ISO 3696, Water for analytical laboratory use - Specification and test methods (Boma mis
71a00paTOpHOTo aHaIM3a. TeXHUYeCKue TPeOOBAHHS M METO/IbI HCITBITAHH)

ISO 7708, Air quality - Particle size fraction definitions for health-related sampling (Kauectso
Bo3ayxa. Onpenenenue Gpakiuii Mo KPymHOCTH YaCTHUIL JjIsl 0TOOpa Mpo0 B LETSAX OXPaHbBI 37T0POBbS )

ISO 8655-1, Piston-operated volumetric apparatus - Part 1. Terminology, general requirements and
user recommendations (YcrpoiicTBa MepHbIe, IPUBOAUMBIE B iciicTBre mopirHeM. Yacts 1. TepMuHonorus,
O6H.II/I€ Tpe60BaHI/I}I " pCKOMCHIallnN HOJ'IL3OB8.TCJ'IIO)

ISO 8655-2, Piston-operated volumetric apparatus - Part 2: Pipettes (YcrpoiicTBa MepHbIe,
NPUBOAKMEBIE B JelicTBHe TopirHeM. YacTp 2. [TumneTkn)

ISO 8655-6, Piston-operated volumetric apparatus - Part 6: Gravimetric reference measurement
procedure for the determination of volume (YctpoiicTBa MepHbIe, TPUBOAUMBIC B JICHCTBUE MOpITHEM. YacTh
6. DTaJOHHBII METO TPAaBUMETPUUYECKOTO U3MEPEHMSI JIJIs ONIpeiesieHHs 00bema)

ISO 18158, Workplace air - Terminology (Bo3myx paboueii 30Hb1. TepMuHOIOTHS)

ISO 21832:2018, Workplace air - Metals and metalloids in airborne particles - Requirements for
evaluation of measuring procedures (Bo3myx paGodeii 30HBL. MeTaulbl ¥ METaUIOMIbI B YACTHUIAX,
HaXOMSIIUXCS B BO3AyXe. TpeOoBaHMs K OIICHKE IPOLIETYP U3MEPEHHS)

EN 13205, Workplace exposure - Assessment of sampler performance for measurement of airborne
particle concentrations (Bo3mgyx paboueii 30HbBI. OlleHKa XapaKTEPUCTHK MPUOOPOB Ui OMpEACICHHS
COACPIKAHUA TBCPABIX ‘-IaCTI/II_I)

3 TepmuHbl 1 onpeaeIeHUA

B HaCTOsAIIIEM CTaH,Z[apTC HpI/IMeHeHLI cne;{yloume TepMI/IHbI C COOTBeTCTBYIOH_II/IMI/I OHpeIIeJIeHI/ISIMI/I.
NCO n MDOK mnoaaepKMBarOT TEPMHHOJOTHYECKHE 0a3bl JaHHBIX U1l HMCIIONB30BAHUSA B IEJSAX
CTaHJapTU3AaLUU 110 CIEAYIOLIUM agpecaM:
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- arhopma onnaitH-npocmorpa MCO: nocrynna no agpecy https://www.iso.org/obp;

- Dnexrponeaus MOK: nocrymua mo agpecy https://www.electropedia.org/.

3.1 xoJ10cToii pactBop (blank solution): PacTBop, IpUroTOBICHHBIH Ha OCHOBE XOJIOCTOTO PEaKTHBA,
71a00paTOPHON MIIM XOJIOCTOW MPOOBI JUIsl YCIOBUI NPUMEHEHHS B COOTBETCTBUH C TOM JK€ METOIUKOMH, YTO
UCTIONIB3YIOT JUIs IPOOBI, HO B KOTOPBII HAMEPEHHO He OBLIO0 100aBICHO ONpeAesieMOoe COSIUHEHHE.

3.2 rpaayupoBoOYHBIii X0J10cTOM pacTBOp (calibration blank solution): I'pagyupoBodHbIi pacTBOP
(cM. 3.3), mpUrOTOBJICHHBIN 0€3 q00aBIeHUS pabdoyero CTaHIapTHOTO pacTBopa (cum. 3.9).

I[Ipumeuyanue - MaccoByl KOHIIGHTpaluio cyiabpar- win ¢(ochar-uoHOB B TPaTyUPOBOUYHOM
XOJIOCTOM PAaCcTBOPE MPUHUMAIOT PAaBHOW HYIIIO.

3.3 rpaayupoBouHbIii pacTBop (calibration solution): PacTBop, NpHUrOTOBICHHBIA ITyTEM
pacTBopeHHs pabodero CTaHIapTHOro pactBopa (cM. 3.9), ¢ MaccoBo# KOHIIEHTpaluel cynbdar- u pocdar-
WOHOB, MOJXOMSIICH IS TPayHPOBKU aHATMTUYECKOTO IPUOOpa.

3.4 pacTBOp AJs 3KcTpakiuuu (extraction solution): PacTBopurens nim pacTBOp, UCIOIb3yEMBIN
JUIS PACTBOPCHHUS aHAITUTA.

3.5 pacrBopenue mpodbI (sample dissolution): Ilpomecc momydeHusi pacTBOpa, COACPIKAIIETO
cynbhar- u pocdar-uoHbI, MPUCYTCTBYIOIIUE B TIPOOE, PE3yJIbTaTOM KOTOPOTO MOXKET OBITh KaK MOJHOE, TaK
¥ YaCTHYHOE PAaCTBOPEHHE TPOOHI.

3.6 pacTBOp nmpoodbI (sample solution): PacTBop, mpuUroTOBICHHBIN U3 TPOOHI TyTEM €€ PACTBOPEHUS
(cm. 3.5).

I[Ipumeuanue - MoryT noTpedoBaTbCsl TOMOJHUTEIBHBIE ONIEpPaIlUU C PACTBOPOM ITPOOKI, HAIPUMEDP
pa30baBiieHue, 1715 MOTYUYSHHs aHaTU3UpyeMoro pactBopa (cM. 3.8), MOAXOIIIETro AJis aHAIHU3a.

3.7 mcxoanblii cranaapTHbIl pacTeop Y (stock standard solution): PacTBop, HCIONb3yeMblil uIs
IIPUTOTOBIICHUS TPATYUPOBOYHBIX PacTBOPOB (cM. 3.3), ¢ comepkanueM cynabdar- u/mim Gochar-noHOB.

1 B coOTBETCTBHH C ®OenepanpHbIM 3akoHOM OT 26 uroHs 2008 . N 102-®3 "O0 obecrieueHnn eqUHCTBA H3MEPCHUN"
UL 00eCTIeUYeHUs METPOIOTHIEeCKOi npociexuBaeMocTd (B chepe POEN) HE0OX0MUMO HCTIONB30BaTh CTaHAAPTHBIE 00pa3Ilbl
YTBEP KICHHBIX THITOB (IJIs1 TPAyUPOBKH WITH JJISI KOHTPOJIS).

3.8 anasm3upyemslii pacTBop (test solution): XomocToit pactBop (cM. 3.1) umu pacTBOp IPoOHI (CM.
3.6), MOABEpPTrHYTHIA BCEM OIEpalsM, HampuMep pa30aBIeHHIO, HEOOXOAMMBIM sl €ro INepeBoja B
COCTOSTHHE, ITOAXOSIIee IS aHAJIH3a.

IIpumevanue - [[puMeHUTENBHO K TOHATHIO "aHAIM3UPYEMBII pacTBOP" - 3TO XOJIOCTOW PacTBOp U
aHaJIM3UPYEeMbIil pacTBOp, HE OABEPraeMble KaKUM-JTHOO0 JTOTIOIHUTENBHBIM ONEPaLUsAM MEPE] aHATHU30M.

3.9 paGoumii crangaptusiii pacrBop (working standard solution): PacTBop, mpuTroTOBIECHHBIH
nmyTeM paz0aBiIeHUs] UCXOMHOTO(BIX) cTaHAapTHOTO(BIX) pacTBopa(oB) (cM. 3.7) u conmeprkamuii cynbdar- u
¢docdar-noHBI B KOHIIEHTpALIUH, 00JIee MOAXOASIIEH Il PUTOTOBICHUS TP JyHPOBOYHBIX PACTBOPOB (CM.
3.3), yeM MaccoBas KOHIEHTpamus cyiabdar- u (ocdar-mOHOB B HCXOAHOM(BIX) CTaHIAPTHOM(BIX)
pacTtBope(ax).

4 OcHOBHBIE MOJIOKEHUS

N3BecTHBIE 00bEM BO3AyXa MPOMYCKAIOT Yepe3 (MIBTP Ul YAaBIMBaHHUS KHCIOTHOTO TyMaHa.
®uiasTp MOMEMAIOT B TPOOOOTOOPHUK, MPEAHA3HAYCHHBIN I 0TOOpa BABIXaeMOW (DpaKIuu YacTuIl U3
Bo3myxa (cm. 7.1.1).

B HacTosiiee Bpemsi CyIIecTBYeT psijl PEACTbHBIX 3HAYCHUH ISl CEPHON KUCIIOTHI, OTPEAeIIsIeMbIX
XapaKTepUCTUKAMHU TPOU3BOAUTEIBHOCTH MPOOOOTOOpHMKA, Hampumep i "obmedl maccbl uvactun',
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BIBIXa€MOUM WM TOpakaidbHOU (pakiuu. [loaToMy ciemyer UCHOIb30BaTh MOAXOASINEE YCTPOHUCTBO IS
otOopa Mpod COOTBETCTBYIOMICH (GPAKIIMK YACTHI] C YUYETOM CYIIECTBYIOIIETO MPEASIHbHOTO 3HAYCHUSI.

OtoOpanHyto TpoOy 0O0pabaThIBAlOT DIIOCGHTOM B YIBTPa3BYKOBOW BaHHE Oe3 HarpeBa Jyis
W3BJICUEHUS CEPHOU U PoCcHOpPHOI KHUCIIOT.

ANMKBOTBI pacTBOpa MPOOBI aHATU3UPYIOT METOJAOM HOHHOW Xpomarorpaduu s pa3ieicHHS
AKCTpParupoBaHHBIX Cylbdar- u/unu dpocdar-uoHOB OT Apyrux aHUOHOB. [locie pa3aeneHus onpeaeusoT
CoJIep>KaHNe AaHMOHOB C UCIIOJIb30BAaHUEM JCTEKTOPA AIEKTPOIPOBOIHOCTH.

PesynpraTtel aHanmu3a TMody4yaroT B BHJE Tpaduka 3aBHCHMOCTH 3JICKTPONPOBOIHOCTH OT
KOHIICHTPAIIMH I1eJIEBOTO KOMITIOHEHTA. B manbpHelIeM pe3ynbpTaTsl aHaan3a MOTYT ObITh UCTIOIB30BAHBI JIS
OIICHKH HETaTHBHOTO MPO(ECCHOHAILHOTO BIUSHUS Ha paOOTHUKOB.

5 OcHoBHbBIE TPEOOBAHUA

MGTO,I[I/IKB. HU3MCPCHUS, MPUBCACHHAA B HACTOAIIECM CTAHAAPTE, COOTBETCTBYCT I[eﬁCTBYIOHlHM
MCKAYHAapPOAHBIM, CBpOHCfICKHM N HallMOHAJIbHBIM CTaHAapTaM, KOTOPBLIC OIMPCACIIAIOT Tpe60BaHI/I$I K

3¢ (EeKTUBHOCTU MPOIENyp U3MEPEHHs] XMMHYECKHX BEIIECTB BO3ayxe paboueit 30HbI (Hampumep, MCO
20581 [3]).

6 Ucnonb3yeMble peakKTHBBI

[Tpu mpoBeieHNY aHaTN3a UCTIONIB3YIOT TOJIBKO XMMUYECKHE PEAKTHUBBI C N3BECTHOM KB (UKAIHEH
YHCTOTHl U TOJILKO BOJLY B COOTBETCTBHM ¢ 6.1. PexomeHyercss mpoBepsTh YMCTOTY BCEX XMMUYECKHX
PEaKTUBOB IEPE] UX UCIOIb30BAHUEM.

IIpumeuanune 1 - Cynbdarel 1 Gocdarbl TOBCEMECTHO BCTPEUAIOTCS B OKpY’KaloLIel cpere, U
OpUCyTCTBUE Cylb(ar- U GochaT-uOHOB B peaKTUBAX MOXKET MPUBECTH K MX BBICOKOMY COJEPKAHMIO B
XOJIOCTBIX MPOOax.

6.1 Boma (H20)?Y, monyuennas B cucreme, 06GecIeYMBaiONIel MOTyYEHHE CBEPXUHCTON BOJIBI,
nepBoro kiacca (B coorBerctBuu ¢ MCO 3696).

1) CAS 7732-18-5.

IIpumeuanue 2 - CoBpeMEHHBIE CHCTEMBbI OYMCTKH BOJBI 0OECIEUYMBAIOT BOMY OOJiee BBICOKOTO
KadecTBa, 4yeM ykazano B MCO 3696:1987 (manpumep, Boay ¢ yAeTbHBIM CONPOTHBICHHEM Oosiee 18 MOwm

" cMm).

6.2 Kap6onar marpus (Na2CO 3)?), Ge3BomHbIi, ¢ MaccoBoii Jojieil OCHOBHOTO BElIecTBa Gojee
99,9 %.

2 CAS 497-19-8.

6.3 Tunpokap6onar Harpus (NaHCO 3) ¥ ¢ MaccoBoif or1eii ocHOBHOTO BemiecTBa Gonee 99,9 %.

% CAS 144-55-8.
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IIpumeuanue 3 - Bmecto OydepHOro pactBopa B COOTBETCTBHHM C MOAU(UKAIMSIMU METOAUKU
MO>KHO HCIIONIb30BaTh MIEIOYHON pacTBOp (TMAPOKCHAA KAl WINM HATPHs), HO Iepe]l aHAJIN30M CJIEIyeT
IPOBECTU KOPPEKTUPOBKY MOTYYEHHOTO PacTBOpa.

6.4 Ucxoanblii pacTBOp KapOoHaTa/THAPOKAPOOHATA HATPHUS AJIS IKCTPAKIIUH

['OTOBAT MCXOOHBIN pacTBOp KapOOHaTa/TMApOKapOOHATa HATpHs JUIsl SKCTPAKLMU U B KaueCTBE
AIIIOUPYIOILEro pacTBopa. McxoaHblil pacTBOp JOKEH COOTBETCTBOBATH 11EJIM IPUMEHEHUS.

6.5 PacTBop kapOoHaTa/ruapokapooHaTa HATPUs

Konnenrparmst pactBopa JIjsl SKCTPAKIUKA U SIIOMPOBAHUS PACTBOpPAa OOBIYHO COBIIAJAET, HO €€
MOHO U3MEHUTh B COOTBETCTBUU C Ja0OPATOPHON MPOLETypOH.

6.6 Ucxonnbie pacTBopsl cyiabpar- u pochar-uonos

Hcnonp3yroT CEpUIHO BBIIIYCKAE€MBbIM CTAaHAAPTHBIA PAacTBOP C aTTECTOBAaHHBIM 3HAYCHUEM
MaccoBoil KoHIeHTparuH, Hapumep 1000 mMr/mm 3, cooTBeTCTByIOIMIA HAIMOHATEHBIM cTaHAapTaMm V. TIpu
IPUTOTOBJIEHUH CJIEIyeT YYUTHIBaTh CPOK IOAHOCTH, yKa3aHHbIM mpousBoauteseM. [Ipu HeoOXonumocTu
pa30aBIAIOT CTAHAAPTHEIA pacTBop (Hampumep, ¢ 1000 mo 100 mr/am %) 1S IPUrOTOBIEHHUS HCXOTHOTO
pacTBopa.

D PexoMeH lyeTCs UCIIONB30BaTh FOCYNAPCTBEHHBIN CTaHIAPTHBIM 06pa3el] cOCTaBa pacTBoOpa cylb(ar-uoHoB 0,5 mr/cm 3
['CO 7279-96 u crammapTHbIi o6pasen cocTaBa pactsopa (ocdar-uonos 0,5 mr/em® (AC3Y 022.90-98, MCO 0153:2000),
MpCAHA3HAYCHHBIC JId MeTpOHOFH‘ICCKOﬁ arTeCTaliui METOAUK, KOHTPOJIA HOFpeHlHOCTeﬁ u I TpadyupoOBKH aTOMHO-
a0COPOIMOHHBIX, CIIEKTPO(YOTOMETPHIECKHX, (POTOKOIIOPUMETPHUECKHX CPEACTB U3MEPEHHUS.

6.7 KaniuOpoBounbie pacTBopbl cyiabdar- u ¢pochar-uoHoB

KannOGpoBodyHbIe pacTBOPHI TOTOBST ITyTEM ITOCIIEIOBATEIILHOTO Pa30aBIeHUsI HCXOAHOTO PacTBOPA.
Jlnana3oH KaJUOpPOBKHU JOJDKEH COOTBETCTBOBATh pacdeTHOMY paboueMy auamnasoHy (comtacHo MCO
21832:2018, 5.2.1) u mpeneny kxonudecTBeHHOro ompeaenenus (cormmacHo MCO 21832:2018, 8.1.2).
I'pagynpoBouHbIil rpaduK (KOJTMUECTBO TOUEK JTOKHO COOTBETCTBOBATH CUCTEME KayecTBa JIAOOPATOPHH)
JIOJKEH OBITh IOCTPOEH B Npeieax JMHEHHOro Arana3oHa aHaJuTHYEeCKOM METOTUKH.

6.8 KoHTpOJIbHBIN CTaHAAPTHBIN pacTBOp cyiabdar- u pocdar-nonon

Hcnonb3yroT CEepUMHO BBITYCKAa€MbIM CTaHAAPTHBIM pacTBOpP C aTTECTOBAHHBIM 3HAUYCHHUEM
MAaccoBOii KoHIenTpamuu V), B coorBerctun ¢ 10.4.3, Hanpumep 400 mr/mom 3 s cynbgara u 600 mr/am
st pocdarta B COOTBETCTBUM C HAllMOHAJIBHBIMU CTaHAapTaMmu. [Ipyu npuroToBiaeHuu cieayer cooaonaTh
CPOK IOIHOCTH, YKa3aHHbBIN POU3BOIUTEIIEM.

1) PexomeH LyeTcst HCTIONb30BaTh TOCYAApPCTBEHHbIH CTaHIAPTHBIH 06pa3ell cocTaBa pacTBopa cyb(ar-uoHos 0,5 Mr/cm

I'CO 7279-96 u cranpapTHbli obpasel coctaBa pactBopa (ocdar-uonos 0,5 mr/cm® (JIC3Y 022.90-98, MCO 0153:2000),
NpelHa3HaueHHbIE Ui METPOJIOTMYECKOW arTecTalldd METOIUK, KOHTPOJIS IIOTPEHIHOCTeH W JUIs TpajyHpPOBKH aTOMHO-
a0COpOIMOHHBIX, CIIEKTPO()OTOMETPUIECKUX, (POTOKOJIOPUMETPHIECKHUX CPEICTB U3MEPEHUSL.

6.9 KonTpoJbHbIii padouunii pacTBop cranaapra cyiabpar- u pochar-uonon

KoHnieHTparmsi B KOHTPOJIFHOM pabo4YeM pacTBOpe CTaHAapTa JODKHA HAXOMWUTHCS B CEpEAMHE
KaTMOpPOBOYHOTO 1uanazoHa. Jlisi TPUTOTOBIEHUS TEPEHOCAT TMIETKOW HEoOXOMUMBIH 00beM
KOHTPOJILHOTO CTaHJIapTHOTO pacTBopa Cynbdar- u dpocdar-uoHoB (cMm. 6.8) B pacTBOp amroeHTa (M. 6.4).
CBexwii pacTBOp TOTOBAT ISl Kax /101 KainOpoBkH. [Ipyn HEOOXOJMMOCTH TOTOBAT KOHTPOJIBbHBIN pabounii
pactBop 11t cynbdar- u pocdar-uOHOB OTAETHHO.

7 O6opynoBanue

7.1 ObopynoBanue 111 0T0O0pa Npood

7.1.1 TIpo6ooTGopHUKH, MpEeAHAZHAYCHHBIE IS OTOOpa MPOO B COOTBETCTBUHU C HEOOXOAMMBIMU
MpEeNeTbHBIMI 3HAUCHUSIMH. XapaKTEPUCTHUKH MPOOOOTOOPHUKOB NOJDKHBI cooTBeTcTBOoBarh EH 13205,
KOTOPBIA yCTaHABIMBACT TPEOOBAHUS JIsI KOHKPETHBIX (DPAKIIMHU, CEIEKTUBHBIX IO pa3Mepy.
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B uHCTpYKIMHU 1O 3KCIUTyaTanuu IpoO0OTOOPHUKOB, MPEIOCTABIIEMON H3TOTOBHTENIEM, JIOJKHO
OBITH yKa3aHO, SBJIIOTCS JIM YaCTHIIBI, OCEBIINE Ha BHYTPEHHUX MOBEPXHOCTAX MPOOOOTOOPHHKA, YAaCTHIO
pOOBI.

Ipumeuanue 1 - OOBIYHO HMHIMBHIYaJIbHBIC MPOOOOTOOPHUKU JJIsl YIAaBIMBAaHHS BIBIXacMOM
(pakuy B3BELICHHBIX YaCTHUI] B BO3IyXe HE 00JIa/Ial0T TAKOH e CEJIEKTHBHOCTBIO K pa3Mepy YacTHIl KaK
CTallMOHAPHBIE TPOOOPHI 715 0TOOpA.

IMpumeuanune 2 - KoHCTpyKIMEH HEKOTOPBIX MPOOOOTOOPHHMKOB MJISl YNABIMBAHUS BIBIXaCMOM
(dpakuuu IpeaycMOTpeH OTOOP TBEPIBIX YACTHUIl HA (HIIBTP, MPH 3TOM YaCTHUI[Hl BEIIECTBA, OCEBIIME HA
BHYTPEHHEH ITOBEPXHOCTH NPOOOOTOOpHMKA, HE SBIAIOTCS YacThio MpoObl. KoHcTpykumeil apyrux
poOOOTOOPHUKOB HAOOOPOT YETKO YKa3aHO, YTO OCEBIIIME HA BHYTPEHHEH MOBEPXHOCTH MPOOOOTOOPHHUKA
YacTHIIBI 00pa3yIoT yacTh NpoOsl. B cocTaB mpo000TOOPHUKOB BTOPOTO THITa OOBIYHO BKIIIOYEH BHYTPEHHHI
KaCCETHBIH (DUIIBTP WM KapTPHIK, KOTOPBIA MOKHO JIETKO BBIHYTh U3 MPOOOOTOOPHMKA, YTOOBI O0JIEIYUTh
U3BJICYCHHE COOPaHHOTO Marepuaia.

Ipumeuanue 3 - B PD CEN/TR 15230 [9] npuBenenbl npumepbl HpoOOOTOOPHUKOB IS
yJIaBIMBaHUS BJBIXaEMOH (pakIiy, NOTCHIMAIBHO COOTBETCTBYIOmUX TpedoBanusaM EH 13205, Brirouast
OITyOJIMKOBAHHBIE CTAThH 0 UX XapaKTEPHUCTUKAM.

Ilpumeuanue 4 - B [13] npuBeneHa B3aMMOCBSI3b MEXK/Y BIBIXaeMOW M TOpaKalbHOH (pakumeit
CEPHOI KUCIIOTHI B BO3AyX€e paboueil 30HBbI.

7.1.2 ®unpTpbl NOAXOAAIIErO JAMaMeTpa JUId UCHOJb30BaHMS B IPOOOOTOOpHUKAX, C
3¢ deKkTUBHOCTRIO ynaBnuBaHus Oonee 99 % mna uactun ¢ auddysuonHsiM auamerpom 0,3 MKM,
U3TOTOBJIEHHBIE U3 MaTepuaja, COOTBETCTBYIOLIETO TPeOOBAHUSAM METOIUKHU IOATOTOBKU MPOO U METOIOM
aHanu3a.

Cepnas u pochopHasi KHCIOTHI OTHOCATCS K CHIIBHBIM KucCiIoTaM. OHM BBI3BIBAIOT JETHAPATAIIUIO
MHOTMX OpPraHMYECKUX COEIMHEHHH M MOJMMEPHBIX MAaTepuaoB M pa3pylIaloT Marepuan (QuibTpa.
[ToaTomy mpaBusbHBIN BbIOOP (PUIIBTpaA, UCHOIB3YEMOTO AJi OTOOpa MpoObl, UMEET Ba)KHOE 3HAUYEHUE.
Taxxke HekoTopble (UIBTPHI (HampuMmep, (QWIBTPHl U3 CTEKJIOBOJIOKHA) MOTYT BKIIIOYaTh METAJUIbI
(Haripumep, Gapuii), BCTyMarolue B peakluio ¢ cepHoi u/unu pochopHoit KUcIoTaMHu ¢ 00pa3oBaHHUEM
HEepacTBOPUMBIX cosiei. OOBIYHO /JIS KCTIONIb30BAHUS IPUTOIHBI (DMIIBTPHI CIEAYIOLINX TUIIOB:

- (punBTPHI U3 KBAPILIEBOTO BOJIOKHA,

- MeMOpanHble GuiIbTpbl U3 nonuBuHUIXIopHAa (IIBX) ¢ pazmMepom mop 5 MKM U MEHbIIIE;

- MeMOpaHHble puiIbTpbI U3 nonurerpapTopaTHiieHa (IITDI) ¢ pasmepom nop 5 MKM U MEHBbIILIE.

Cynbdarsl u docdarsl MOBCEMECTHO BCTPEUAIOTCS B OKpY’KalOIIEeH Cpele W UX MPHUCYTCTBUE B
Marepuanax, u3 KOTOPhIX CIIEIaHbl (PUIBTPHI, MOKET MPHBECTH K WX BBHICOKOMY COZIEP)KAHHIO B XOJOCTBIX
npo6ax. [1o3ToMy Ba)XXHO HPOBOAMTH KOHTPOJIb XOJOCTBIX MPOO A KaXKJIOW MapTUU MCIOIb3yEeMBbIX
(GuIbTPOB.

7.1.3 Hacocsl yis ot60pa mpo6 cieayeT Hemoib3oBaTh B cooTBeTcTBUU ¢ MCO 13172 [2].

Ecnu Hacoc 1st or00pa npo0 ucnonb3yeTcs BHE AMarna3oHa yciioBui, ykazanHbeix B UCO 13137 (cm.
[2]), HEoOXOmMMO 00ECTIEUNTh COOTBETCTBHE €r0 XapaKTEPHCTHK MPUBEICHHBIM TpeboBanusM. Hampumep,
P OTPULIATENIbHBIX TEMIEpaTypax Bo3ayxa padodeil 30HbI HEOOXOAUMO CO3/1aBaTh TaKUE YCIOBHS, YTOOBI
HACOC OCTABAJICS TETUIBIM.

7.1.4 IlopTaTuBHBIN PacXoOMep C TOYHOCTHIO, JOCTATOYHOM JJIs U3MEpPEHUsI 00bEMHOI0 pacxo/ia B

npenenax T 5.

KanmubpoBka pacxomomepa M0DKHA OBITH TPOBEPEHA MO pabodyeMy 3TaJIOHY, T.€. IO PacXoI0oMepy,
TOYHOCTh KOTOPOTO COOTBETCTBYET HAIMOHAIBHBIM cTaHfaapTam. [Ipu HeoOxomumoctu (cm. 9.1.3)
PETHCTPUPYIOT TeMIleparypy W arMochepHoe JaBJICHHWE, IPH KOTOPBIX IMPOBOJMIN KAIHOPOBKY
pacxoaomepa.

PexomeHyeTcsi MCTIONB30BaTh PacxoIoMep C BO3MOXKHOCTBIO M3MEPEHHsT OOBEMHOTO pacxojia ¢
MOTPEIIHOCThIO He Oornee 2 %.

7.1.5 BcnomorarensHOe 000py/I0BaHUE:
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- TuOKUe TpyOKH, HAIpUMep CHIIMKOHOBBIC IIUTAHTH C BHEIIHUM JHaMeTpoM 10 MM U BHYTPEHHUM
JTUaMeTpoM 6 MM, JUTsl 00ECIIEUeHHSI TEPMETHYHOTO COSTUHEHUS TPOOOOTOOPHHUKOB ¢ HACOCaMU /It 0TOOpa
npo6 6e3 cixkaThs B pe3ysbTare pa3HUIlbl JaBICHUH MEXIY OKpYKaromei arMochepoii 1 BAKYyMOM B IMHHU
TIPH HCTIONB3YEMOM PACXOJIE, PABHOM 3,5 1M °/MuH;

- Mosica WM PEMHH, C IIOMOINBIO KOTOPBIX MOXXHO YHOOHO (HKCHpOBaTb Ha paOOTHUKE
po0O0OTOOPHBIE HACOCHI JJISI MHANBUYAJILHOTO 0TOOpa Mpo0;

- MUHIET, U3roToBIeHHbIN u3 [T, unn ¢ Hakoneynukamu u3 [ITOD nns ycTaHOBKU M BBIEMKH
(GUIBTPOB U3 MPOOOOTOOPHUKOB;

- KOHTEHHEpHI AJIsi TPAHCTIOPTUPOBAHUS (QUIBTPOB MM aHAJIOTMYHBIC YCTPOWCTBA, UCHOIb3YEMbIE
pu HeoOxomumocTH (cM. 9.5.1) w1 TpanciopTHpoBaHus MPOO B AHATUTUYECKYIO JTA0OPATOPHUIO;

- TepMomMeTp co mkanoi usmeperus ot 0 °C o 50 °C, rpagyupoBaHHBIH, C IEHOH JeeHus He Ooee
1 °C, nns u3aMepeHus Temreparypbl Bo3ayxa B paboueii 30He. B ciiyuae npuMeHeHus pu TeMIepaType HIKe
HYJISl CIIEAYET UCII0JIb30BaTh TEPMOMETP C COOTBETCTBYIOLUM JIMAlla30HOM U3MEPEHMUI;

- GapomeTp, MOAXOASIINN 111 U3MEPEHHS aTMOC(HEPHOTO IaBICHUS.

7.2 JlabopaTopHOe 000py10BaHue

NPEAYNPEXIEHHUE - Cyas¢parsl u pocdarsbl NPUCYTCTBYIOT IOBCEMECTHO B OKPY KAKOLIEH
cpee. ITO MOeT NMPHUBECTH K 3aBbIIIEHHBIM 3HAYEHHSM B XOJOCTBIX MP0o6ax, MO3TOMY 0COOEHHO
BA)KHO CJIEIUTH 32 TeM, YTOObI OIHOPAa30Basi MJIACTUKOBas JadopaTopHasi Mocyaa NMpoBepsijiach Ha
npeaMer 3arpsisHeHusi cyjabparamu U ¢pocharamMu, a MHOTOKPATHO MCIOJIb3yeMoe JIabopaTopHoe
0o0opy1oBaHHe THIATEIbHO OYHIIAIOCH Nlepe] KAasKAbIM MOBTOPHBIM HCII0JIb30BAHUEM.

7.2.1 OnHopa3oBbIe TEpUYaTKH, HEMPOHHIIAEMBIC, JJIS 3alIUTHl OT KOHTAKTa C TOKCHYHBIMH M
arpeccuBHbIMH BelecTBaMu. [loaxoasimumu sBisitoTes nepyarku u3 [I1BX.

7.2.2 CrexisiHHas J1aboparopHasi 1MOCy/a, U3rOTOBJICHHAS U3 OOpOCHIMKATHOTrO crekna (cm. 3.3),
cooTBeTcTBY!O1IEero TpedboBanusM MCO 3585, ouniennas Bojoii (cM. 6.1) mepes ucmonb30BaHUEM.

B xauecTBe anbTepHaTHUBbI CTEKIITHHAS [TOCY/1a MOYKET OBITh OUMIIEHA C IPUMEHEHUEM CHEI[UAJIbHbBIX
MOIOIIMX CPEACTB C TOMOUIbIO JIAOOPAaTOPHOM MOOIIEH MAIIMHBI M MOCIEAYIOUIMM TIIATeIbHBIM
oroJackuBaHueM Bomou (cM. 6.1).

7.2.3 MepHble KoJObI C OJHOM OTMETKOM eMKOCTBIO JI0 2 IM °, COOTBeTCTBYyIoIIHE TpeboBanusam MCO
1042.

7.2.4 lnactukoBas J1abopaTopHas nocyza:

- TIOJIUATUJICHOBBIE €MKOCTH C 3aBUHYMBAIOIIENCS KPBILIKOW C BMECTUMOCTbBIO, MOAXOMALIEH AJIs
9KCTPAKLUU P00, COOPaHHBIX PUIBTPAMU;

- 1abopaTopHbIE CTaKaHbl EMKOCTbIO, MOAXOASIIEH A1 HOATOTOBKU MPO0;

- oiHOpa3oBble MeMOpaHHble GuibTpsl U3 [ITOD ¢ pazmepom nop 0,45 MKM A7 UCTIOIB30BAaHUS B
MOHHOM XpoMarorpaduu;

- OJTHOPA30BbI€ HINPHIIBI TPEOYEMOH EMKOCTHIO M COOTBETCTBYIOIIUE UIJIbI;

- BUAJIBI JUIsl aBTOCAMILIEPOB.

7.2.5 MepHble TIpHOOpPHI C TOPIIHEBHIM MPUBOIOM eMKocThlo oT 50 mm° mo 10 cm?®
cootBeTcTBytolue TpedoBanusM MCO 8655-1 u ucneirannsie B coorBeTcTBUU ¢ UCO 8655-6; B TOM uncie
aBTOMAaTHUYECKUE IMIIETKH, COOTBeTcTByromme TpeboanusMm MCO 8655-2, B kauecTBe 3aMEHMTENEH
MUTIETOK C OTHOW METKOM, MCTIOIBb3YEeMBIX JIUIsl TPUTOTOBICHUS CTAaHIAPTHBIX U IPaIyHPOBOYHBIX PACTBOPOB
U pa3baBieHus mpoo.

7.2.6 YabTpa3ByKoBasi BaHHA, NMPEANOYTUTENBHO C TailMepoM, HeoOXoaumas AJisl YIbTpa3BYKOBON
SKCTPAKLIMU NP U3BJICUEHUH CEPHOM Mt (OCPOPHOIM KUCIOT.

7.2.7 Wouublii xpomarorpad, BKIIOUAIOIIUN HUKENEPEUNUCICHHbBIE COCTaBHBIE SJIEMEHTHI.
CocTraBHble ANIEMEHTHI U TPYOKH, HAXOAAIIMECS B KOHTAKTE C PaCTBOPOM MPOOBI UM AITFOEHTOM, JTOJKHBI
OBITh, MO BO3MOXKHOCTH, W3TOTOBJIIEHBI M3 WHEPTHBIX MarepHalioB, Hampumep nonaudduprpupKkeToHa
(IT232K).

Hacoc, o6ecnieunBaromumii mocTOsSHHBIN pacxona B nuana3one ot 0,1 10 5 cm 8/MuH MpU JTaBIICHUU OT
15 no 150 MITa.
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CucreMa TONyUYEHUS AIIIOCHTA, MOIXOJSIIETO IJIsi UCIOJIb30BaHUS C BHIOPAHHOM pa3lenuTeNbHOMI
KOJIOHKO#, B Ka4€CTBE aJIbTCPHATHBBI HCITOJIb30BAHUIO BPYYHYIO IIPUTOTOBJIICHHOTO AJTIOCHTA (CM. HarpuMmep,
[23]).

CucreMa BBOJIa ITPOOBI, UMEIOIIAas HEOOJIBIION HEUCIIONb3yeMbIi 00bEM M HEMETAUIMYSCKHUIA KPaH,
OCHAIIICHHBIN JO3UPYIOLIEH TeTIeH, 1715l BBEACHHUS PAcTBOPA MPOOBI B IIOTOK AITIOCHTA.

3amuTHAsS ~ KOJIOHKA, pa3MEIICHHAas Iepell  pa3[eIMTEeIbHOW  KOJOHKOHM,  HarlOJIHCHHAs
BBICOKO3(DPEKTUBHON TUICHOUHOW aHMOHOOOMEHHOW CMOJIOW, TOAXOSIIEH sl OTACICHHS Cylbdar- u
dochar-uoOHOB OT IPYTHX HEOPTaHUYCCKUX aHHOHOB.

Monyne momaBieHuss (C XUMHYECKHMM WM  DJIEKTPOHHBIM TOJABIICHHWEM) IS HOHHOM
Xpomarorpaduu, MOIXOIAIINI IS HCIIOIB30BAHUS C Pa3ICIUTSIbHOM KOJIOHKOM.

JIeTeKTOp 3IEKTPONPOBOAHOCTH, MPOTOUYHBIA, Majaoro 0o0beMa, ¢ HEMETaUIMYECKUM KaHAJIOM
ITOTOKA.

8 Ouenka npogeccnoHaIbHOTO BO3AeiCTBUSA

Jlnst moapo6HOM MH(pOPMAIMK 110 pa3paboTKe COOTBETCTBYIOIIECH CTPATErHH OLEHKH W OOIIUX
PEKOMEHJIAIMI 110 CTPATErHH U3MEPEHHUs CIEIyeT 00paIiarbesi K COOTBETCTBYIOIIUM MEKIYHAPOIHBIM,
eBpOIEHCKUM WJIM HAlMOHAIBHBIM cTaHmapTam (Hampumep, MCO 20581 [3], ASTM E1370 [8], EH 689

[10]).

9 OT60p NMpod

9.1 IloaroroBka Kk oTéOpPY NpPoo

9.1.1 Bb16op u ucnoJib30BaHue MPOOOOTOOPHUKOB

Bri6upator npo6ootdoopauku (cMm. 7.1.1) B coorBeTcTBUU € TpeOyeMbIM MpPEAETbHBIM 3HAYCHUEM.
[Tpo6ooTOOpHUKH TOMKHBI 00ecedyrBaTh OTOOP COOTBETCTBYIONIEH (hpakiuu yacTuil B Bozayxe no MCO
7708 n ucnbIThiBaThCs cortacHo EH 13205.

[Tpo60OTOOPHUKH JOIKHBI OBITH M3TOTOBJIEHBI U3 AJIEKTPOIPOBOSIIIETO MaTepHalia, MOCKOIbKY
poOOOTOOPHUKH, U3TOTOBJIEHHBIE U3 HEMPOBOAIIETO MaTepualia, UMEIOT IEKTPOCTATUUECKUE CBOMCTRA,
KOTOpBI€ MOTYT OKa3aTh BIMSHUE HA PEACTaBUTENLHOCTh 0TOOPaA IpoO.

Ecin BbiOpaHHble NPOOOOTOOPHUKHM HMEIOT BHYTPEHHHMM KAacCETHBIM (UIBTD WM KapTPUIIK,
KOTOPBIH JOJIKEH ObITh IPOMBIT IPU NOATOTOBKE MPoObI (cM. 9.5.2 11 10.1.3), TO OH 10KEH OBITh U3TOTOBJIEH
U3 MaTepuaa, He B3auMOJICHCTBYIOIIETO C KUCIOTAMHU.

[Tpo60OTOOPHUKM NPUMEHSIOT TPH CKOPOCTHM IOTOKA, YCTAaHOBJIEHHOW B COOTBETCTBUH C
UHCTPYKIMSIMH npousBoautens. [Tlogpoonas unpopmarms npusenena 8 PD CEN/TR 15230 [9].

9.1.2 Ilepnoa ordopa npod

B cooTBeTCcTBUY C 11E€TBI0 U3MEPEHHSI (CM. pazaen 8) mepuoa oToopa mpod J0KEeH ObITh 10CTaTOYCH
JUIs OTIpefiesieHUs] cepHOM Miu (pochopHON KUCIOTHI ¢ AOMYCTUMON HEOMNPEAEICHHOCTbIO, MPUHATON B
00JIaCTH TPOMBINUIEHHOW TUTHEHBI. ECIU OXumaeTcs BBICOKAs KOHIICHTPANWs B3BEIICHHBIX B BO3IYXE
YacTHIl, BEIOMPAIOT HEOONBIION mepuoa oTOopa mpol, 4ToObl HE BO3HMKAJ PUCK MEPErpy3Kkd (HibTpa
TBEpJABIMH YacTHIIaMU. Hampumep, OIEHMBAIOT MHUHHMAJBHBIN IepHom oroopa mpod tmin, MUH,
HEOOXOMUMBIHN [Tt o0ecriedeHns 0TOOpa KondecTBa cepHOM Miu (pochopHON KUCIOTHI, MPEBBILIAIONIETO
HIDKHUH TIpelieNl Tuara3oHa HW3MEpPeHHW METONMKH aHalnW3a, KOTJa WX MaccoBas KOHICHTpalus B
UCCIIelyeMOM Bo31tyXe cooTBeTcTBYeT 10 %-My nmpeaenbHo JOMYCTUMOMY 3HAYSHHIO, IO (hopMyIie
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(1)

[JI€ M lower -~ HUJKHUAM MIpeIesT Auana3oHa U3MEPEHUN METOIMKHY aHaJIN3a, MKT;
(v - 3aJaHHKII Pacxo/ BO3yXa, M °/MHH;

P Lv - TIpeIeNbHO JIOMYCTUMOE 3HAYEHNE MACCOBOH KOHIIEHTPAIIUHU, MI/M >

Eciu MUHMManbHOM MPOTOIKHUTENFHOCTH OTOOpa MpoO HEIOCTAaTOuHO Uid OTOOpa KOoJIMYecTBa
BEIIIECTBA, HEOOXOIMMOTO B COOTBETCTBHM C 3a/JlaHHOW IIETbI0 M3MEPEHMH, TO YCTaHABIMBAIOT Oojee
BBICOKHI pacxo.

9.1.3 BausiHue TeMnepaTypbl U 1aBJIeHHSA

PyKkoBo/ICTBO 10 SKCILTyaTaluu MpoOo0TOOPHUKA JOKHO CO/lep:KaTh MH(POPMALIHIO O 3aBUCUMOCTHU
M3MEPEHHOI0 3HaueHUs OOBEMHOrO pacxojia OT Temreparypbl u nasieHus (cm. 7.1.4). Ecom pasznuume
MEXJy TEeMIEepaTypoil Bo3ayxa pabodeil 30HBI M aTMOC(EepHBIM JAaBICHHUEM BO BpeMs TpaJyUPOBKH
pacxomoMepa 1 BO BpeMst 0TOOpa Mpood JOCTATOYHO OOJIBIIOE U MOXKET MMPUBECTH K OTPEIIHOCTH H3MEPEHUS
pacxopa, npesblamen 5 %, To HeoOX0AUMO BBEACHUE MOMpPaBKU. J[J1s 3TOr0 M3MEPSIOT U 3alKChIBAIOT
TEMIEpaTypy Bo3ayxa pabodeil 30HBI M aTMOC(EepHOE MAaBlEeHHE, MPU KOTOPBHIX ObUIa IpPOBEpeHa
rpaayupoBKa pPacXoIoMepa, M HM3MEPSIIOT M 3alKCHIBAIOT TEMIEPaTypy BO3Ayxa padodeid 30HBI U
arMocdepHoe JaBleHIe B Hayalle ¥ KoHIe otoopa mpob (cMm. 9.4.1 u 9.4.2).

I[Ipumeuanue - I[lpumep BBeneHUS MOMPAaBKH Ha TEMIleparypy M JaBleHHE B IOKa3aHUE
pacxozomMepa MOCTOSHHOTO Meperna/ia AaBJIeHUs C IEPEMEHHOMN IUIOIA/IbI0 CEYeHUs MPUBEIEH B A. 1.

[Tpr HEOOXOOMMOCTH TPHUBOIAT 3HAYCHHS KOHIICHTpAIMU CepHOW HWiH (HOCHOpPHON KHUCIOTHI B
BO3/yXe K cTanAapTHBIM ycioBusaM (cm. UCO 8756 [1]). st 5TOro u3MepsIroT U 3alUChIBAIOT TEMIIEPATy Py
BO3/IyXa pabodell 30HBI M aTMOC(EepHOE JaBJICHNE B HaYalie M B KOHIIE iepuoaa oroopa mpod (cm. 9.4.1 u
9.4.2) n ucnonb3yroT GopMyiy, IpUBEIEHHYIO B A.2.

MaccoBbie KOHIIEHTpAlluK CEPHOM MiIu PoCchHOPHON KUCIOTHI B BO3AYXE OOBIYHO OMPEACTSIOT TIPH
IPOM3BOJICTBEHHBIX YCJIOBUSAX (TeMmmeparype, JAaBieHHWU) B pabouel 30He. Ecnm  KoHuEHTpanuio
HEOOXOMMO CpaBHHMBATH C TMPENEIbHBIMUA 3HAYEHUSIMH TPOPECCHOHATBFHOTO BO3ACHUCTBUS, KOTOpPHIE
yKa3aHbl NpPU HOPMAJIBHOM TeMIeparype W [aBI€HUHM, TO KOHIEHTPALMIO CJeIyeT yKa3blBaThb NpHU
COOTBETCTBYIOIIHNX YCIOBHUSX.

9.1.4 O6padoTKa nMpood

Jist CHYDKEHMSI pUCKa TIOBPEXKICHUS WIIH 3arpsi3HEHUS ¢ PriIbTpaMu paboTaroT TOIBKO C IIOMOIIBIO
nuHuera u3 [ITOD B yncToM nomeneHn ¢ MUHUMAJIbHBIM COZlep>KaHHeM CepHOM U (pochopHO KUCIOT B
BO3/IyXE.

9.1.5 Memamwmue BemecTsa npu oréoope npood

CepHas KHCI0Ta IMHUPOKO MPUMEHSAETCS B IPOMBILILIEHHOCTH (HalpuMep, pu 100s14e pochoputon
U JIpyTUX pyd, Ipu oOpabOTKE METAIJIOB, B TaJIbBAaHOTEXHUKE, MPU CYyIb(UPOBAHUU, KaK KOMIIOHEHT
HUTPYIOIIUX KUCIIOT, KaK OCYIIHTENb, B CBUHIIOBBIX aKKyMYJIsITOpax). Bo MHOTHMX pabovnx 30HaX B BO3/IyXe
NPUCYTCTBYET HE TOJBKO CepHasl KMCJIOTa, HO MOTYT BCTPEUaThCs €€ COJIM M JPYTHe cepocojepiKaliue
COeMHEHUsT (HampuMep, AMOKCHI W TPHUOKCHI[ CEpbhl, MPOU3BOTHBIC TUTHOKAPOAMHHOBOW KHCIIOTHI).
dochopHyI0 KHCIOTY TaKKe IIUPOKO MPHUMEHSIOT B MPOMBIIUIEHHOCTH (HAapUMep, B IPOU3BOICTBE
docdarubix ynodpenuit, pocdaro, pappopoBsix 3amMa30kK, B Ka4e€CTBE KaTalInu3aropa MoJIMMepU3aIiiuu, mpu
00paboTKe METANJIOB, B KAY€CTBE pPEaKTHBA Ui TPABJIECHUS U B MPOU3BOJICTBE OTHE3AIIUTHBIX COCTABOB).
Bo MHOrnx pabounx 30Hax B BO3yXe IPUCYTCTBYET HE TOJIBKO (OoCHOpHAst KUCIOTA, HO MOTYT BCTpEUaTbCs
u (pocdarsl, okcun ochopa (V) unn apyrue coenunenus gocdopa (Hanpumep, conu meradocPopHOit
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kucioThl). Ilepen Hawamom oTOopa mpod paccMaTpUBArOT MOAXOABI K PEUICHHUIO MPOOIEeMbl BO3MOXKHBIX
METIAIOIINX BEIIECTB:

- €CIIM pe3yNbTaThl aHAJIN3a HEOOXOMMBI [Tl CPAaBHEHHS C MIPEACIIbHO JOIMYCTHMbBIM 3HaUCHUEM JIJIS
cepHoii u/min HoCHOPHOI KUCIOT U OKUIACTCS, YTO B UCCIEIYEMOM BO3/IyXe MPUCYTCTBYIOT COJM CEPHOM
i GocPOpHOI KHCIIOT, TO B PE3YJbTAaThl BBOAAT IMOMPABKY Ha COJACPXKAHHE CBOOOAHOM KHCIOTHI IMyTeM
or0opa 1 aHajM3a IpoObl U3 UCTOYHKMKA BBIIEICHHUS, HAIPUMED PacTBOPA U3 TPaBUIIbHOM BaHHBI (cM. 12.6);

- €CJIM pe3yJbTaTbl aHalIW3a HEOOXOMUMBI JUIsl CPAaBHEHUS C TMPENEIbHBIMH 3HAUCHHSIMH IS
dochopHoit kucmoTel u okcuaa ¢ocdopa (V), TO HEOOXOAUMO YUWUTHIBATh, YTO PA3JIMUUTh ITHU JIBA
XUMHUYECKHX BEIIEeCTBA HEBO3MOXHO. [losTomMy ecnmu B wucciengyemMom Bozayxe (cm. 12.6) moryt
IPUCYTCTBOBATh 00a ITH BEIIECTBA, TO B IPOTOKOJIC TIPUBOIST PE3y/IbTaThl aHAIN3a 10 (HOCHOPHOI KHCIOTE
U 3aMEYaHue O TOM, YTO MPEJICTABICHHOE B POTOKOJIE 3HaUEHUE cofepKanus GocPOpHOIl KHCTOTHI MOXKET
OTHOCHTBCS TakkKe U K okcuay docdopa (V).

IIpumeuanue - Okcup cepol (VI), okcua cepwl (IV) u netydne opraHudeckue cepocoaepkaiue
COCIMHEHUS, MPUCYTCTBYIOMIME B BO3IyXe paboveil 30HBI B BUJE Ta30B W MApOB, MPU OTOOpE MpoO He
OKa3bIBAIOT MEIIAIOIIETO BIUSHHUS.

9.2 IloaroroBKa K 0TOOPY NMPOO

9.2.1 O4ucrka Npod00TOOPHUKOB

[Ipo6ootbopuuku (cm. 7.1.1) cnemyer TIIATENbHO OUYMIIATh TEped  HCIOJIb30BAaHUEM.
[Ipo6ooTOopHUKM pa3OHMparOT, BBIICPKUBAIOT B PACTBOPE MOIOIIETO CPENICTBA, TIIATEIHHO MPOMBIBAIOT
BOJIOM (cM. 6.1), BHITUPAIOT BOMTHIBAIONIECH TKaHbiO. [[po600TOOpHUKAM AaIOT OKOHYATEIHbHO BBICOXHYTH
nepes cOOpKoii. B kauecTBe agbTepHATHBEI HCIIONB3YIOT JTA00OPATOPHYIO MOIOIIYIO MAIIHUHY.

IIpumeuanune - Hexoropele TpoOOOTOOPHUKH SIBISIOTCS OAHOPA30BBIMU M HE TPEOYIOT OYHCTKU
Hepe]] UCIOJIb30BAHNUEM.

9.2.2 YcranoBka ¢pujabTPOB B MPOOOOTOOPHUKH

B gucteie mpo6ooTdopHuKy (cM. 9.2.1) BCTaBnstoT TpedyeMbie MeMOpaHHbIe (GHITBTPHI WK (PUITBTPHI
U3 KBapLEeBOro BoJIOKHA (cM. 7.1.2), MapkupyloT Kaxablii MpoOOOTOOPHMK M 3aKpbIBAIOT 3aIUTHOMN
KPBIIIKON WM 3aIrTyIIKOM.

IIpumeuanue - Hexoropsie mpoOOOTOOPHUKHU MOCTABIISIOTCS C MPEABAPUTEIBHO YCTAaHOBICHHBIMU
POU3BOJUTENEM (PUIIBTPAMHU.

9.2.3 YcraHoBKka 00beMHOI0 pacxoaa

VYcTaHOBKY 00BEMHOTO Pacxo/ia BHIOIHSIOT B YHCTOM IOMEIIEHNH ¢ MUHUMAJIbHBIM COZIepKaHUEM
cepHoit 1 pocPopHOI KUCIOT.

CoeauHsIOT Kax /bl MpoOOOTOOPHUK C YCTAaHOBJICHHBIM (PUIBTPOM C HACOCOM (MCIONB3Ys THOKUM
nuadr). C Kaxaoro npoOooTOOpHUKA CHUMAIOT 3alIUTHYIO KPBIIIKY MJIM BEIHUMAIOT MPOOKY, BKIIFOYAIOT
HAcoOC, IPUCOEAUHSIOT PacXogoMep K BXOIHOMY(BIM) OTBEPCTUIO(SIM) IPOOOOTOOPHUKA U YCTaHABIMBAIOT
TpeOyeMblil 00beMHBIN pacxoll. BIKITIOUalOT HACOC U 3aKPBIBAIOT MPOOOOTOOPHUK KPBILIKON MU POOKOH
JUISL TPEeIOTBPAICHHSI TOTIaJaHus 3arpSA3HSIONINX BEIIECTB PU TPAHCIIOPTUPOBAHUH K MECTY OTOOpa Mmpoo.

[Tepen ycTaHOBKOI 00BEMHOTO pacxojia HaCOC JOKEH BBIUTH HA pabouuil pexuM.

9.2.4 XosocTbie PoObI

Jns orGopa X0nOCTOMH MPOOBI UCHONB3YIOT OAWH YHCTHIA NMPOOOOTOOPHUK C YCTaHOBJIEHHBIM
GUIBTPOM U3 KaX10M MOATOTOBIEHHOM MapTHu (MUHUMYM TPH), COCTOSIILIEN U3 JECATH MPOOOOTOOPHUKOB.
Ha mecte oTO0pa npu TpaHCIOPTUPOBAHUY U XPAHEHUH € 3TUMHU NTPOOOOTOOPHUKAMHU 00paIalOTCs TaK XKe,
KaK ¢ MpoO0OTOOpHUKAMH 71l 0TOOpa MPpo0O, 32 UCKITFOUEHUEM CaMOoro Tporiecca otdbopa mpoo.

9.3 Mecto oTO60opa npod

9.3.1 UuanBuayabHBIH 0TOOP P00

10/
22



Pa3smemiaror npoGOOTOOPHUK B 30HE ABIXaHHUS PAaOOTHHKA TaK OJM3KO K €ro pTy U HOCY, HACKOJIBKO
9TO MPAKTUYECKH OCYIIECTBUMO, HANpUMEpP MNPUKPEIUIIIOT K BOpOoTHUKY. Hacoc mis orbopa mpobd
3aKpEIUISIOT Ha OACKIE pa0OTHUKA TakuM 0O0pa3oM, 4TOOBl OH HE MeMall €ro MPOW3BOJICTBEHHOM
NESITeIbHOCTH, HAI[PUMEp C MOMOIIBIO MTOSICHUYHOTO PEMHSI, UJIH MOMEILAI0T €ro B KapMaH.

PaccmarpuBatot, BiuseT 1M Xapakrep paboyero mporecca Ha pasiuuue MexXAy (aKTHYeCKUM
BO3/elicTBUEM cepHON Wiu (QocPopHON KHUCIOTHI HAa pabOTHHKA, KOTOPOE OIPEAessiOT MpU MOMOIIH
po000TOOPHUKA, IPUKPEIUICHHOTO K BOPOTHHKY, H WX COJIepKaHHeM B Bo3ayxe. llpu HeoOxommmocTu
MPUHUMAIOT CIIeUaIbHbIE MEPBI, YTOOBI MPUKPENUTH MPOOOOTOOPHUK MAKCUMAIbHO OJIM3KO K HOCY U PTY
paboTHHUKA.

9.3.2 CtaumoHapHblii 0TOOP NPoo

Ecnu cranimonapHsiit 0oT00p po0 MPOBOAAT [Tt OLEHKM BO3ACHCTBHS Ha paOOTHHKA B CIy4ae, Korna
WHAUBUAYAIbHBI OTOOp MpoO HEBO3MOXKEH, TO MPOOOOTOOPHUK pa3MellaloT B HEMOCPEACTBEHHOM
6mM30cTH OT pabOTHUKA HA BBICOTE €r0 AbIXaHus. Eciu ecTh COMHEHHS, TO MECTO 0TOOpa Mpod BEIOMPAIOT
B TOYKE, [JIE PUCK BO3JCHCTBHS HAUOOIBIIIHIA.

Eciu cranuonapHslii 0TOOp TIPOO MPOBOAST ISl OLUEHKH (DOHOBOTO COACpPXKAHUS CEPHOM WU
docdopHOil KHCTOTHI B paboyeil 30HE, TO BBHIOMPAIOT MECTO 0TOOpa MpoO, JAOCTATOYHO yAAEHHOE OT
pabounx mporeccoB, 4ToObl cepHas U (ochopHast KUCIOTa OT MCTOYHUKOB BBIICIICHHUS HE OKa3bIBAIH
HEMOCPEACTBEHHOTO BIUSHUS HA PE3yJbTaThl U3MEPEHUI.

9.4 OTo0p Npod

9.4.1 B nayane or6opa npod ¢ mpoOOOTOOPHUKA CHUMAIOT 3alIUTHYIO KPBIIIKY WU BBIHUMAIOT
npoOKy W BKIIIOYAIOT HAcoc. PerucTpupyroT 3HaueHHsi BpeMEHH U 00bEMHOTO pacxoja B Hadaie oTOopa
npo6. Ecnum Hacoc OcCHalleH UWHTETpalibHBIM —TailMepoM, TO MPOBEPSIOT YyCTaHOBKY Hynsa. llpu
HeoOxoaumocTtu (cM. 9.1.3) u3MmepstoT Temreparypy Bo3ayxa padboueit 30HBI U aTMOC(hEepHOE TaBJICHHUE B
Hayase oT0opa mpod Mpu MOMOIIM TePMOMETpa U GapoMeTpa U 3alUCHIBAIOT OTyUYEHHBIC 3HAYCHUS.

IIpumeuanue - Ecnu Temneparypa 1 JaBiieHHe B MeCTe 0TOOpa Mpood OTIAMYAIOTCS OT TEMIIepaTyphl
U JIaBJICHUS TIPU yCTaHOBKEe 00beMHOTro pacxona (cM. 9.2.3), To 00beMHBIN pacxoa MOKET U3MEHUTHCS U
notpedyeTcs nepeycTaHOBKa pacxoa nepes HayaioM 0Toopa mpoo.

942 TIlo oxoHuanun otOopa mnpod (cMm. 9.1.2) peructpupyror BpemMss U OINPEIEINSIOT
IPOIOJDKUATENIEHOCTE  0TOOpa TpoO. [IpoBepsitoT TmMoOKa3aHWS WHAWKATOpa HEHWCIPAaBHOCTEH W/WIH
UHTETPajbHOIO TaiiMepa M MpH HaJIUYUM cOOEB B TEUEHHE BCEro meprojaa oroopa mpod mpody OpakyroT.
OnpenensitoT 00bEMHBIN pPacxo M0 OKOHYaHUM OTOOpa MpoO MpU MOMOIIM PACXOI0OMEpa U 3alHChIBAIOT
noiydeHHoe 3HaueHue. [Ipu HeoOxoaumoctu (cM. 9.1.3) U3MepsIOT TeMIiepaTypy Bo3ayxa paboueil 30HbI U
arMocQepHOe IaBJICHUE IT0 OKOHYAHUH 0TOOpa MO0 MpH MOMOIIY TEPMOMETPa  OapoOMeTpa 1 3aIiChIBAIOT
HOJY4YEeHHbIE 3HAUEHHUS.

9.4.3 PeructpupyroT Bce HEOOXOIUMBIEC TaHHBIE 0 TIPoOe U mporecce 0Toopa mpod (cM. pasaen 13).
Boruncnsor cpennuii 00beMHBIH pacxoa MyTEM yCpeIHEHHs 3HAueHH 00bEeMHOro pacxoja B Hayaje U
KOHIIe oTOOpa mpoO u mpu HeoOxomumocTH (cM. 9.1.3) 3ammchIBAlOT 3HAYCHHS TEMIIEPATyphl BO3IyXa
paboueit 30HbI 1 aTMOC(HEPHOTO JaBIeHHs. BEUMCIAIOT 00beM 0TOOPAHHOTO BO3LYXa, BHIPAKEHHBIH B M °,
Ipy TeMIlepaType Bo3ayxa pabodeid 30HBI U aTMOC(EpPHOM JIABICHUH YMHOKEHHEM CPEIHETO 3HAYCHUS
pacxoia, B IM >/MHH, Ha IPOIOIKUTEIBHOCTE 0TO0pa MPO6 B MUHYTaX.

Ecnm mpoBepka pacxoma mocie orbopa mpo0 mokaszana W3MEHEHHe 3HadeHus B mpeaenax 5 % or
U3MEPEHHOT0 3HA4YeHUsl 10 0TOOpa Mpol, TO UCIONIB3YIOT OOBEMHBIA pacxoj mepes oTOoOpoM Mpod wiu
PacCUMTHIBAIOT CpeNHUN OOBEMHBIH PacXod MyTEM yCpemHEHHs 0ObEMHBIX PAcXOOB B Hadaje W KOHIIC
nepuoja oréopa.

Ecnu ckopocTh moToka mocie otoopa mpoOsl oTinuaercs 6osee yeM Ha S5 % OT CKOPOCTH MOTOKa
nepes oTOopoM MpoObl, Mpoly ciieayeT MO0 CYUTATh HEACHCTBUTENLHON, TMO0 MOMEYaTh €€ ¢ PacueToM
KOHIIEHTpAIlMiA C WCIOJNb30BaHWEM O0OMX 3HAYeHWH CKOpoCcTH TmoToka. [IpoOGooTOopHHMKH s

. +
OTpe/ieNIeHHBIX pa3MepHbIX (ppakuuii AJOKHBI paboTarh B AMana3oHe — 5 % OT HOMHUHAJIBHOIO pacxoa,
MO3TOMY MpOOYy CUMUTAIOT HEIACHCTBUTENBHOM, IMOCKOJIbKY OTKJIOHEHHE 10 U IOocie OoTOopa mpoOsbl,
npesbliaroniee 5 %, OyIeT BBIXOIUTH 3a JOMYCTUMBIE TPEAETbI JUama30Ha.
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9.5 TpancnopTupoBaHue

9.5.1 I1po000TOOPHNKH, OCHALIICHHBbIE (PUIBTPOM

N3 npo6ooTOOpHUKOB BBIHUMAOT GuisTp (cMm. 7.1.1, mpumedanue 2), MOMEIIAIOT €ro B
MapKUpPOBaHHBIA KOHTEWHEp AJsl TpaHcrmopTupoBaHus (cM. 7.1.5) u 3akpeiBatoT Kpblikod. B kauectse
QJIBTepHATUBBI TPAHCIIOPTHPYIOT B Ja00paropuio mpobooTOOpPHUKK ¢ 0TOOpaHHBIMU Ipobamu. CepHas U
dochopHas KHUCIOTBI OTHOCSATCS K CHUJIBHBIM KHCJIOTaM, II03TOMY CIJEAYeT MPOSIBIATE OCOOYIO
OCTOPOXXHOCTh Uil TPEJOTBPALICHUS KOHTAKTa OTOOpPaHHOM NpoOBI CO CTEHKaMU KOHTEHHepa s
TPaHCIIOPTUPOBAHHUS.

QunbTpel U3 KBapIEBOrO BOJOKHA Cpa3zy mocie oTOopa mpod MOMEMIaloT ¢ MOMOIIBI0 YHCTOTO
nuHiera u3 [ITO®D B eMKOCTh M3 MOJUINIPONUIICHA ¢ 3aBUHYMBAIOIIEHCS KPBIIIKOM, aKKypaTHO MUIETKON
106aBIAIOT B eMKOCTh 4,0 ¢M ® pacTBOpa ISt SKCTPAKIIMH, 3aKPBIBAIOT IJIACTHKOBOM KPBILIKOI K OCTOPOKHO
B30aJITHIBAIOT.

9.5.2 IIpo000TOOPHUKY C BHYTPEHHUM KacCeTHbIM (GUIBTPOM

N3 npoO0OTOOPHUKOB ¢ BHYTPEHHUM KacceTHbIM ¢uibTpoM (cm. 7.1.1, mpumedanue 2), Kpome
Cly4aeB TPHUMEHEHHUs (WIBTPOB M3 KBapieBoro BojokHa (cm. 9.5.1), mepex TpaHCIOPTUPOBAHUEM
BBIHMMAIOT KaCCETHBIN (PUIBTP, 3aKPHIBAIOT €TI0 KPBILIIKON MIIH 325KHUMOM.

9.5.3 I1po600TOOPHMKH 0IHOPA30BbIe KACCETHOI0 THIA

[Tpu ucCnonb30BaHUM OAHOPA30BBIX MPOOOOTOOPHUKOB KACCETHOTO THIMA MX TPAHCHOPTHPYIOT B
nabopaTopuio He pazOupast.

B cnyuasix, onucanubix B 9.5.2 1 9.5.3, mpu ucnonb3oBaHuU PUIBTPOB U3 KBAPLIEBOTO BOJIOKHA CPa3y
nociie 0Téopa Mpod MX MOMEINAIOT ¢ TIOMOIIBI0 YHCTOro NHHIEeTa U3 [ITDD B eMKOCTh U3 MOJIMATHIICHA C
3aBMHYHMBAIONIEHCS KPBIILKOH, OMBIBAIOT BHYTPEHHHE TOBEPXHOCTH KacceTHoro ¢puibrpa 4,0 cM ° pacTopa
JUISL DKCTPAKIMH, CMBIBBI NOMEIIAIOT B €MKOCTb ISl TPOOBI, 3aKPHIBAIOT €r0 IJIACTUKOBOM KPBIIIKON U
OCTOPOXKHO B30aITHIBAIOT.

DKCTpakIro MPoO MOKHO MPOBOIUTE B MPOO0OTOOpHHKAX, onucaHHbIX B 9.5.2 u 9.5.3, ecnu onn
UMEIOT JOCTaTOYHYI0 BMECTUMOCTh, BOJOHETIPOHUIIAEMBbI, a BXOJHOE OTBEPCTUE JJIsl MPOOBI U BBIXOIHOE
OTBEPCTHE 3aKPBITHI 3aIUTHBIMH 3aniIylIKaMd. B 3ToM ciiydae pacTBOp MJsl SKCTPAaKIWU BBOAAT B
IpoOOOTOOPHUK Yepe3 BXOIHOE OTBEPCTHE Ul BO3JyXa, BXOJHOE M BBIXOJHOE OTBEPCTHS AJS BO3AyXa
3aKpBIBAIOT 3AIIUTHBIMH 3arTyIIIKaMH, a TPOOOOTOOPHHK TPAHCTIOPTUPYIOT B JTAOOPATOPHIO B BEPTHKAIEHOM
HOJIOXKEHUH.

Ipumeuanue - [l mojydeHHs] KOJIMYECTBEHHOTO H3BJICUCHHS CEPHOW KHCIOTHI HEOOXOAMMO
9KCTPArupoBaTh Cyab(aTsl ¢ GUIBTPOB M3 KBAPIIEBOTO BOJIOKHA Cpa3y nocie otoopa mpod (cMm. [19]).

9.5.4 TpancnoprupoBanue npod B J1adopaTopuio

[Tpo6sI (cm. 9.5.1 - 9.5.3) 111 npeoTBpaleHHs UX TOBPEKICHUS TPAHCIIOPTUPYIOT B 1a00OpaTopuio
B MapKHPOBAaHHOM KOHTEHHEpe, MpeTHa3HAaYeHHOM IS TIEPEBO3KH MPO0.

ConpoBonuTenpHas JOKYMEHTAIMsl K MpoOaM JOJDKHA YETKO OTpakaTh IETOYKY ONepanuid 1o
00eCIIeueHHI0 COXPaHHOCTH Mpo0 (cM., Harpumep, ASTM D4840 [6]).

10 Anaau3

HNPEAYNIPEXKIEHHUE - Ilpu npoBeieHuM aHa/JIM3a HeO0X0AMMO HMCIIOJIb30BaTh CpeaCTBa
HHIMBHUAYAJIbHON 32U THI (IIePYATKH, 3AIIMTHYI0 MACKY HJIH OYKH).

10.1 IIpuroroBjieHHMe aHAJIM3MPYEMbIX M TI'PAaAyHPOBOYHLIX PAaCTBOPOB M PacTBOPOB sl
(puabrpannu

10.1.1 O0mue moJ1oKeHUst

ONIOEHT JJI1 HCIOJB3YEMON pa3feIUTENbHON KOJOHKM MOXHO HCIIOJIb30BaTh B KaueCTBE
JKCTPAKLMOHHOTO PACTBOPA M U1 INPUTOTOBJICHHS TECT-PACTBOPOB Ul OIPENCICHHUS CEPHOM HIIU
dbochopHOIT KUCITOTHL.

10.1.2 ®uabTpsI U3 KBAPUEBOI0 BOJIOKHA
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OuUIBTPHI, MOMELICHHbIE B MOJIM3TUICHOBBIC COCYbl C 3aBUHYMBAIOIIEHCS KPBILIIKON MM KacCeTy
(cm. 9.5.3) ¢ mpoOoit BCTPSAXMBAIOT MJIsl MIEPEMEITUBAHUS COJEPIKUMOTO, CIIES 3a T€M, YTOOBI TIPH ATOM
(GMIBTp OCTaBaJICS MOJHOCTHIO TOTPYKEHHBIM B KUAKOCTb. [lOMeIaroT cocyapl Uil KacCeThl ¢ MpoOoi B
yABTPa3BYKOBYIO BaHHY Ha 15 MMH, 3aTeM BBIHUMAIOT U OCTABIISAIOT C HOIPYKEHHBIMH (PUIIBTpaMH Ha 1 4
py KOMHATHOW TeMIIepaType, IepUOAMYECKH Bpallias U BCTPSIXUBAs.

Ecnu sxcTpakiuio oCcymecTBISIOT B OTHOPa30BOM ITPo000TOOpHHKE KacceTHoro Tuna (cM. 9.5.3), To
YAAISIOT 3aUIMTHYIO 3aDIyIIKY U3 BXOAHOTO OTBEPCTHS MPOOOOTOOPHUKA U MOMENIAIOT B YIBTPA3ByKOBYIO
BaHHY Ha 15 MMH B BepTHUKaJIbHOM IOJIOKEHUHU I MPEJOTBPALICHUS BBIIUIECKUBAHUS U 3arps3HEHUS
pacTBopa mpooOEI.

OuIBTPYIOT KKIBIH pacTBOp MpoObI yepe3 MeMOpaHHbIH GuibTp (cMm. 7.2.4) ¢ UCIOIb30BaHUEM
OZTHOPA30BOTO IINPHUIA, IOMEMIas KaXAbli (WIBTpAaT B OTICIbHYI0 MapKUPOBAaHHYIO BHANy JJIs
ABTOMATHYECKOTO MPOOOOTOOPHUKA XpoMaTorpada.

10.1.3 ®nabTpsl u3 [IBX u [ITO®D

OTKpbIBalOT KOHTEHHEpPHl JUIsl TPAHCIOPTUPOBAHUSA (UIBTPOB, KacceTHble (GUIBTPBI JUIs
npoOo0TOOPHUKOB WM TMPoO00oTOOpHUKH (cM. 9.5) m mepeHocsT KaXabli (GWIBTP B OTACIBHBIN
MapKUPOBaHHbIH Ta6OPaTOPHEII CTakaH eMKOCTBIO 50 ¢M 3, HCMOMb3ys uucThIi muuueT us IITMD, cnens 3a
TEM, 4TOOBI CTOPOHA (QHIIBTPa ¢ 0TOOpPaHHOM MpoOoHi OblTa 0OparieHa BBepX. Jist SKCTPaKIUHU TaKKe MOKHO
UCIIOJIb30BaTh OJHOPA30BYI0 TPYOKY, TapaHTUpys, 4To (uiabTp OyneT MOrpyxeH B BOLy NpH J100aBIEHUU
IKCTPAKIIMOHHOTO PacTBOPa. AHAIIOTHYHBIM 00pa30M 00paIlaroTcs ¢ X0IocThiMU (uibTpamu (cMm. 9.2.4).

DKCTPAKIKIO P00 MOXXHO IPOBOAUTE B OJHOPA30BOM MPOOOOTOOPHUKE KACCETHOTO THIIA, €CIH OHU
UMEIOT OCTaTOYHYI0 BMECTUMOCTH, BOJOHETIPOHUIIAEMBI, a BXOIHOE OTBEPCTHE JJIsl POOBI U BBIXOIHOE
OTBEPCTHUE 3aKpPbITHl 3AIUUTHBIMU 3anilylIKaMu. B 3TOM ciy4yae pacTBOp A 3KCTpakLUM JOOABISIOT B
poO0OTOOPHUK Yepe3 BXOAHOE OTBEPCTHE AJIS BO3LyXa, a MPOOOOTOOPHUKH YACPKHUBAIOT B BEPTHKAIEHOM
HOJIO)KEHUH BO BpeMsi 00pabOTKM MX B YJIbTPa3BYKOBOH BaHHE JUIsl IPEAOTBPAILEHUS BBIIJICCKUBAHUS U
3arpsi3HEHUs1 pacTBOpPa MPOOHI.

AKKypaTHO MHUIETKO# 100aBnsioT 4 cM® pacTBopa sl SKCTpakIWH B KakIblii J1a60paTOpHbIH
crakaH. Eciu ucnonb3yeMblii mpoO0OTOOPHUK OBUT TAaKOTO THMIIA, YTO OCEBIIME HAa €ro BHYTPEHHHUX
MOBEPXHOCTAX TBEP/blE YACTHUIIBI ABISIOTCS 4acThio MpoObl (cM. 7.1.1, mpuMeuanue 2), TO UCHOIb3YIOT
pacTBOp AL DKCTPAKIUH JUIS TINATEITHHOTO BBIMBIBAHUS TBEPIBIX YACTHIl, OCEBIIMX Ha BHYTPEHHHUX
IOBEPXHOCTAX MPOOOOTOOpPHMKA, B JlabopaTopHblii crakaH. M3-3a ruapodoOHbix cBoiicts I[IT®D npu
rcnonp30BaHuH GIsTpos u3 [ITMD B pacTBOp A1 SKcTpakmuy godasusor 0,1 cM 2 sTaHoNa.

OCTOpO’KHO BpalalOT CTakaHbl /ISl MEPEeMEIIMBAHUSA UX COAEPXKHUMOTo, cilels 3a TeM, YTOOBI
(GMIBTPBI 0OCTABAIKCH MTOTHOCTHIO MOTPYKEHHBIMH B )KHIKOCTh. OOpabaThIBAOT CTAKAHBI B YABTPA3BYKOBOM
BaHHE B TeueHHE 15 MUH, a 3aTeM OCTaBJIAIOT MOTPY)KEHHBIMH Ha | 4 NMpu KOMHAaTHOW TeMmmeparype,
NEPUOMYECKU BpaIlasi U BCTPSXHUBAsL.

OUABTPYIOT KaXKAbI pacTBOp MpoObl uepe3 MeMOpaHHbIM ¢GuibTp (cM. 7.2.4), Hampumep, ¢
UCTIOJIB30BaHMEM OJIHOPA30BOTO IIIPHIIA, MOMEMIAs KKABIH (DMIBTPAT B OTAEIBHYIO MapKHPOBAHHYIO
BUAITy JUIsI aBTOMaTH4eCKOro mpobooTdopHuKa Xpomarorpaga.

10.1.4 IIpuroroBiieHne KATHOPOBOYHBIX PACTBOPOB

MHoroToueuHasi KaTuOpoBKa (KOJIMYECTBO TOUEK JOJDKHO COOTBETCTBOBATH J1TAOOPATOPHOI cucteme
KOHTPOJISI Ka4eCTBa) JTOJDKHA IMPOBOIUTHCS B TIpe/ieax JTMHEHHOTO AUana3oHa aHATUTHYECKOH METOINKH,
4yT0OBI OXBAaTUTh HAJUIEXkKAIMI AMana30H KOHIEHTpauui cynbdar- u pocdar-moHOB. AKKYpaTHO MUIMETKON
MEPEHOCAT COOTBETCTBYIOIIUN 00beM pabouero CTaHAapTHOrO pacTBopa cyinbdar- u gocdar-uoHOB (CM.
6.6) B MHIMBHUIyabHBIE MAPKUPOBAHHBIE MEPHBIE KOJIOBI, JOBOAT 10 METKH BO0H (cM. 6.1) min amoeHTom
(cM. 6.5), 3aKkphIBatOT IPOOKOI M TIIATENHEHO MTepeMeImnBaioT. CBeKHE TPpaynpOBOYHBIE PACTBOPHI TOTOBST
€KETHEBHO.

10.2 Xpomarorpaguyeckuii aHau3

BBoxst rpagyupoBounsie pactBopsl (cM. 10.1.4) B moHHBII XpoMarorpad B mopsike yBETUUESHUS UX
MacCOBOM KOHIIEHTPAIlMH U ONPEIEIIAIOT MIIOMAIN MUKOB CEPHOM Wi (oCHOPHON KUCTOTHI sl KaXKIOrO
I'PagyupOBOYHOTO PACTBOPA, 3aPETUCTPUPOBAHHBIE C TOMOIIBIO IETEKTOPA IEKTPOIPOBOAHOCTH.
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Hcnonb3yloT nporpaMMHoe obecrieueHue Xxpomarorpada Juis TONydYeHHsl TpalyHupOBOYHON
(byHKIMH, UCTIONB3YS JTUHEIHYI0 perpeccuto. [IoBTopsIoT rpagyupoBKy, eciau Ko3QQHUIHEeHT 1eTepMUHALUN

r2 =0.999.

< o o
IIpumeuanue 1 - Ecmu r? = 0,999, To BO3MOXHO, YTO IOCIE yIaJeHuss OIHON OIMOOYHON
IpaayrupOBOYHON TOYKH IMOBTOPHAS 00padOTKa JaHHBIX JACT MPUEMIIEMYIO TPaIyUPOBOYHYIO (DYHKITHIO.

BBomsaT pactBopel XonocThix JaboparopHbeix mpod (cM. 10.4.1), XomocTele pacTBOpPH H
aHajgusupyembie pactBopbl mpoO (cM. 10.1) B moHHBIM Xpomarorpad), W PETUCTPUPYIOT C IOMOIIBIO
JIETEKTOpa XpOMaTOrpaMMbl KaXKI0To pactBopa. s onpeneneHusi MacCOBBIX KOHIIEHTPAIUI CEpHOM min
dochopHOil KHCTOTHI UCTIONB3YIOT COXPAHEHHYIO B MaMSATH MPUOOpa IPalyupOBOYHYIO (DYHKIIHUIO.

AHaNM3UpYIOT TI'PaAyUpOBOYHBIA XOJOCTOH PAacTBOp W TIPagyWpOBOYHBIN PAacCTBOP C MaccoOBOH
KOHILICHTPALMEH, COOTBETCTBYIOIIECH CPEAHEN YacTH AMAIa30Ha U3MEPEHUM 110CIIe Ha4albHOM IpagyupOBKH
U T0CJE aHaJINW3a KaXIbIX AECATH aHAJU3UPyeMbIX pacTBOpoB. Eciy m3MepeHHOe 3Haue€HHe MacCOBBIX
KOHIEHTpaIuii cyiabdar- u pochar-noHOB MpH BBEICHUH I'PATyUPOBOYHOTO XOJIOCTOTO PACTBOPA HAXOAUTCS
BBILIIE Mpejiena 0OHapyKEHUs] METOUKH, ONpeeIeHHOro B cooTBeTcTBUM ¢ 10.3.2, unu eciiu u3MepeHHsble
MacCOBBIE€ KOHIIEHTpALUK Cylb(ar- u Gochar-nuoHOB MpH MPOBEPKE TPATyHUPOBKH U3MEHUIIMCH 0oJiee ueM
Ha 5 %, TO BBINOJIHAIOT OJTHO U3 CJIEAYIOIIMX KOPPEKTUPYIOIIUX JIeHCTBUM:

- C TIOMOMIBIO MMPOTPAMMHOT0 0OecIieueH s Mprudopa KOPPEKTUPYIOT H3MEHEHHNE YyBCTBUTEILHOCTH
(McToNb3ys CpeAcTBa KOPPEKTUPOBKH YIIIOBOTO KO3 PHIIHeHTA);

- 1100 BPEMEHHO MPEKPAIIAIOT aHAJIN3 U MPOBOJAT MMOBTOPHYIO I'PATYHPOBKY.

B nr060M citydae moBTOPHO MPOBOJAT aHAJINU3 PACTBOPOB, KOTOPbIE OBLIM MPOAHATU3UPOBAHBI B TO
BpeMs, KOIJIa MMEJO MECTO HM3MEHEHHE YYBCTBUTEIBHOCTH, WM, €CIH 3TO HEBO3MOXXHO, IPOBOMASAT
IOBTOPHYIO 00Pa0OTKY JaHHBIX JUIsl yueTa U3MEHEHHs YyBCTBUTEILHOCTH.

AHANM3UPYIOT PacTBOPHI XOJOCTBIX PEAKTHBOB M PACTBOPHI JaOOPATOPHBIX XOJOCTHIX MPOO, Kak
yka3aHo B 10.4, u pacTBOpHI JJIsi KOHTPOJIS KauecTBa, a Pe3yJbTaThl aHAIM3a MCIOIb3YIOT Il KOHTPOJIS
XapaKTePUCTUK METOIUKH.

Ecnun oOHapykeHO, YTO MaccoBble KOHLEHTpaluu cyibhar- win ¢ochaT-noHOB NPEBBIIIAIOT
BEpXHHUI TpeAeN IMHEWHOTO YydYacTKa TpaaydpPOBOYHON (YHKIMH, TO pa30aBISIOT aHAIW3HPYEMbIE
pacTBOpPHI Ul TOTO, YTOOBI PE3YJIBTaThl MOMAJaId B 00JIACTh JIMHEHHOCTH IPagyupOBOYHON (QYHKIUH, U
MOBTOPsIOT aHanu3. [lpu pa3baBieHUM pPacTBOPOB J00ABISIOT HEOOXOMMMBIM O0bEM pacTBOpa s
skcTpakuuu (cMm. 10.1), uToObl pazbaBieHHBIE aHAIM3UPYEMBIE PACTBOPHI M I'PAAyHUpPOBOYHBIE PACTBOPHI
COBMAJIaJIM 110 MaTpHIIE, U 3aMUCBHIBAIOT KOAPPUIMEHT pa3zdaBieHus f dilution.

I[Ipumeuanne 2 - Ilpu paGore ¢ mpobamu, B KOTOPBIX OKHUIAETCSI OYEHb BBICOKOE COJIEp)KaHUE
cynbar- wi ¢docdar-uoHOB, MOXKET MOTPeOOBaThCs pa30aBIEHUE aHAIM3HPYEMBIX PacTBOPOB Iepen
IIPOBEJCHUEM IIEPBOTO aHAJIM3A.

10.3 Ouenka npeaesioB 00HAPYKEHUS U KOJUYECTBEHHOI'0 OIpeieIeHUus

10.3.1 OueHka HHCTPYMEHTAJIbHBIX IPe/iesIOB 00HAPYKEHH S

O1neHuBalOT HHCTPYMEHTAJIbHbIE TIPE/IeIbl 0OHAPYKEeHUS 171 CyIb(ar- U pocar-noOHOB B yCIOBUSIX
IIPOBEICHMSI AaHAJIN3a B COOTBETCTBUU C MPOLIETYyPOH, TPUBEIEHHON HUXKE, U TOBTOPSIOT 3TH JAEUCTBUS IIPU
JHOOBIX 3HAYUTENIbHBIX U3MEHEHUSX 3TUX YCIIOBUH.

IMpumeuanue - MHCTpyMEHTANbHBIN Tpenesl OOHAPY)KEHHS HCIONB3YIOT JJUIsl MACHTH(QHUKAIHH
U3MECHEHHII €ro XapakTepHCTHK, HO OH He SBISETCS NpeaenoM oOHapyxkeHus Mmeromuku (cm. [20]).
WHCTpyMeHTaIbHBIA Tpeesl OOHAPY)KEHHs 4alle BCero HIXKe, YeM Ipeses OOHApyKEeHUS METOIUKH,
TIOCKOJIBKY B HEM YYUTHIBAIOT TOJILKO M3MEHYMBOCThH OTHENBHBIX MOKa3aHHH MpuOOpa; MpH U3MEPEHHUSX,
BBITIOJIHEHHBIX JUIS OJJHOTO PacTBOPA, HE YYUTHIBAIOT BKJIAJbI B H3MEHUHBOCTH, O0YCIIOBICHHBIC MATPHIICH
WK TIPOOOiA.
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[OTOBAT aHaNM3MpPyeMbIl pacTBOp € coxepkaHueM cynabdar- u ¢Gocdar-uoHOB, OIM3KHUM K
UHCTPYMEHTAIIBHBIM IIpefesiaM HuX oOHapyKeHHs, pa30aBiss paOouuili CTaHIapTHBIA pacTBOp B
COOTBETCTBHH C TpeOyemMbIM Kod(¢uiuentoM pas3dasieHus. IIpoBoasar He MeHee AECSITH H3MEpEeHUi
a”Hanu3upyemoro pactBopa (10 OTHenbHBIX PpPacTBOPOB) M BBIYMCISAIOT HMHCTPYMEHTAIbHBIM Ipeaesn
oOHapyeHus 11 cynbgar- 1 GpochaT-noOHOB, paBHBIA yTPOSHHOMY CTAaHAAPTHOMY OTKJIOHEHHUIO CPEAHETO
3HAUEHMsI KOHLIEHTPALMK aHAJIUTa B IIpobe.

10.3.2 Ouenka npejejioB 00HAPYKeHUS U KOJMYECTBEHHOI'0 ONpe/iesieHNs] MeTOAUKH

OnenuBaroT npejen oOHapyXeHHUs METOIUKHU U IIPees KOJIMYECTBEHHOTO ONPE/IEICHUs B YCIOBUIX
IPOBEJICHHs aHAJIN3a B COOTBETCTBUU C Ipouenypoi, ycranosneHnoii B 10.3.1 (ocHoBanHO# Ha moaxone,
ornricaHHOM B [20]), ¥ TOBTOPSIIOT JCHCTBUS IPU 3HAYUTEIILHOM M3MEHEHNH YCIOBHI POBEICHHS aHAIN3A.

[otoBsaT He Menee necatu GuibTpoB (cMm. 7.1.2) ¢ cymbdar- u docdar-uoHamMmu B KOJIHUECTBE,
OJIM3KOM K OXKHJAeMOMY TIpeneiy OOHapy>KeHHs MeTOIUKHU (Hampumep, 1,5 MKr cymbdar- umu ¢ocdar-
MOHOB) MyTeM HaHECeHUs Ha Kaxablii Gpuiastp 0,1 cM® pacTBopa, MPUTOTOBIEHHOTO MyTeM pa30aBleHHUs
pabo4ero CTaHAApTHOTO pacTBOpa C COOTBETCTBYIOUIMM Kod(duuueHtom paszbasienus. Ilposoasr
U3MEpPEHUs] HA HOHHOM Xpomarorpade aHaIu3HupyeMbIX PACTBOPOB, MOIYYEHHBIX IS KOKIOTO (PUIIBTpa C
BBE/ICHHBIM aHAJIMTOM II0CJIE€ IMPOBEACHUS SKCTPAKLIMU aHAIUTA C (PUIBTPOB, U BBIYMCISIOT IpPEAes
OOHapy)KeHHsS METOIUKH, pPAaBHBI YTPOCHHOMY CTaHAAPTHOMY OTKJIOHEHHMIO CPEIHErO 3HA4YCHUs
KOHILEHTpAllMM aHaJIWTa B Ipode, U Mpesen KOJIMYECTBEHHOIO OINpENeNIEHUs, PaBHBIH JECSITUKPATHOMY
CTaHJAPTHOMY OTKJIOHEHHIO CPETHETO 3HAUYCHUS KOHIICHTPALIMH aHAINTA B TIPO0e.

IIpumeuanue - B kauecTBe aabTepPHATUBBI MOXKET OBITH MCIOJIB30BaHA MPOIIEIyPa OLIEHKH Ipeesa
oOHapyKeHUs Tpudopa, 3aKII0YaroIIasics B aHaIKU3€e PO, MOTyUYeHHBIX HA OCHOBE (DMIIBTPOB C BBEICHHBIM

AHAJIUTOM, C COICPIKAHUEM, HAXOSIIIMMCS B 00JIACTH MPEAIOIaraeMoro 3HAYeHHs TIpeeina 00HaAPYKEHUS
(cm. [20]).

10.4 KonTposb KayecTBa

10.4.1 XoJi0cThIe peakTHBBI H X0J10CThIe JIa0opaTOpHbIe MPOOLI

BBINONHSAIOT B OTHOLIIEHUH XOJIOCTBIX PEAKTUBOB M JJAOOPATOPHBIX XOJOCTHIX P00 BCe MPOIEyPhl
MOATOTOBKH M aHAJIM3A JUISl TOTO, YTOOBI OTIPEIEITUTh, HE IPOMCXOANT JIH 3arpsi3HEHHE TTPOO MPH MPOBECHUN
pabor B 1aboparopuu. ['0TOBAT M aHATU3UPYIOT PACTBOPHI XOJIOCTHIX PEAKTUBOB U TAOOPATOPHBIX XOJIOCTHIX
po0 Kak MUHIMYM I10 OTHOMY JUTSI KaXKI0H MapTuu QHIBTPOB U PEAKTUBOB MM KAK MUHUMYM 110 OJTHOMY
Ha Kaxbie 20 mpo0.

Ecnmu pesynbrarsl M3MEpeHHH UIsl XOJOCTBIX PEAKTHBOB W/WIIHM JTAOOPATOPHBIX XOJIOCTHIX MPOO
3HAYUTEJIBHO BBIIIE 0’KUAAEMBIX, OCHOBAaHHBIX Ha MPOIIIJIOM OIBITE, TO BBIACHSIOT, MOTYT JIM OBITh BHECEHBI
3arpsI3HSIONIME BEIIECTBA B TPOIIECCE JIAOOPATOPHOW NEATETLHOCTH W/WIM TPUBHECEHBI C (DUIBTPOB,
UCIIOJIb3YEeMBIX JJIs1 0TOOpa Mpo0, U MPEANPUHUMAIOT COOTBETCTBYIOINE KOPPEKTUPYIOIIHNE AEUCTBHSL.

10.4.2 PacTBOpHBI 1JIs1 KOHTPOJIS Ka4ecTBa

JUisl OLIEHKM TOYHOCTH METOJIUKH Ul CEpUH MPOO, BEIPAKEHHOM Yepe3 OTHOIIEHUE U3BICYEHHOTO
KOJIMYECTBA K MCTUHHOMY KOJIMUECTBY BBEICHHOTO aHAIMTA, B MPOICHTAX, BBHIOIHIIOT BCE MPOICAYPHI
MOATOTOBKHM M aHAJIM3a B OTHOIIEHHM NMPOO C BBEJCHHBIM aHAJIUTOM U MPOO C yABOECHHBIM KOJIUYECTBOM
BBe/ICHHOTO aHanmuTa. [IpoObl ¢ BBEICHHBIM aHAJIUTOM W MPOOBI C YABOSHHBIM KOJIMYECTBOM BBEICHHOTO
aHaJUTa COCTOAT U3 (UIBTPOB, HA KOTOpble ObUIM 100aBIeHbI cyiabdar- U Gocdar-uoHbl B MU3BECTHBIX
KOJTM4YeCTBax. (DTO MOXKET OBITH BHITOJHEHO ITyTEM BBEICHUS padOYMX CTaHJAPTHBIX PACTBOPOB U3BECTHOTO
o0beMa B KOJTMYECTBAX, COOTBETCTBYIOIIMX JTUHEHHOMY JMHAMHUYECKOMY JHara3oHy npuoopa. McxoaHbie
CTaHJAPTHBIE pACTBOPHI, WCIIONb3yeMble Ui TPUTOTOBIICHHSI pabOYero CTaHIapTHOTO pacTBOpa,
cozeprkatero cynbdar- u pocar-uoHsl, U rpagynpOBOYHbBIE PACTBOPHI JOIKHBI OBITH MOTYYEHBI OT Pa3HbIX
U3TOTOBUTENEH). [OTOBST M aHATM3UPYIOT PACTBOPHI JIJIsl KOHTPOJIS Ka9€CTBA KAaK MHHUMYM TIO0 OTHOMY JUJIsI
napTiH GUIBTPOB M PEAKTUBOB MJIM KaK MMHUMYM IO OHOMY Ha Kaxble 20 mpo0.

KoHTpOonmmpyroT BBITOJTHEHNE METOIUKHU ITyTEM MOCTPOCHUSI KOHTPOJIBHBIX KapT JJIsl U3BJICUCHHH, B
IPOIIEHTAX, U JJISI OTHOCUTENBHBIX pa3HOCTEH MeXAy IMpoOaMHu C BBEJCHHBIMHM aHAIWTAMH U MPoOaMHu ¢
YABOEHHBIM KOJMYECTBOM BBEIEHHOTO aHAJMTA, B TMpoleHTaX. Ecnu pe3ynabraTsl KOHTPOJIS KadyecTBa
YKa3bIBalOT Ha TO, YTO XapaKTEPUCTHUKU METOJUKHU BBIXOJAT 3a KOHTPOJBHBIC MPENENbI, TO UCCIEAYIOT
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BO3MO)KHBIE TPUYUHBI 3TOTO, BBIMOJHIIOT COOTBETCTBYIOIIME KOPPEKTUPYIOIINE JEUCTBUS W TpHU
HEOOXOAMMOCTH MOBTOPSIIOT aHanu3. Ob11ee pyKoBOICTBO MO MPUMEHEHHUIO KOHTPOJIbHBIX KapT MPUBEICHO
B ASTM E882 [7].

10.4.3 ATTecroBaHHbIEe CTAHIAPTHbIE 00PA3IbI

[Tpr HaMU4YMKU COOTBETCTBYIOIINX aTTECTOBAHHBIX CTAaHAAPTHBIX 00PA3IOB CepHOM Ui (HoCHOpPHOI
KHCJIOTHI CJIEIyeT UX MMPOaHaIN3UPOBATh Mepe]l MPOBEICHUEM PYTUHHBIX U3MEPEHUI ISl OATBEPKACHUS
TOTO, YTO AHAJTUTHYECKOE U3BJIICUCHUE, BBIPAXKEHHOE B MTPOIIEHTAX [0 OTHOIICHHUIO K CEPTUPUITUPOBAHHOMY
3HAYEHUIO0, YAOBIETBOPUTEIBHO.

10.4.4 BHeliHsIsl OLIEHKA Ka4eCcTBA

Ecnu naGoparopuu npoBOIsST aHAIM3 BO3JyXa Ha cofep:kaHue cepHoi uiau (pochOpHOM KUCIOTHI
PETyIsIpHO, TO PEKOMEHAYETCS, YTOOBl OHM MPUHUMAIM Y4YaCTHE B MEXKIA0OPATOPHBIX CIUYUTEIHHBIX
UCIIBITAHUSAX.

I[Ipumeuanue - IlogpobHyro wuHPOPMAIMIO O CYHIECTBYIOIIUX MpOrpaMMax MPOBEPKH
KBaIM(UKALMU MOXKHO 3alIPOCHTh B HAI[MOHAJIBHOM OpraHe 10 aKKpeauTauuu Jadoparopuit win [18].

10.5 HeonpeaeieHHOCTh M3MepPeHU

Pexomenayercsi, yToObl JIaOOPATOPUM OLICHUWBAIM W NPEACTABISUIM HEONPEAEICHHOCTh CBOMX
uzmepenuit B coorBerctBru ¢ NCO/MDOK 98-3:2008 [4]. IlepBbiM 3TarnoM JOIKHO OBITH HMOCTPOCHHUE
JMarpaMMbl PUYUHHO-CICACTBEHHOM cBsizu (cM. [16]) mis uaeHTHdUKAUH OTAENBHBIX HCTOYHUKOB
CIIy4yallHOM M HECIy4ailHOM COCTaBIIAIONICH HEOMPEACIICHHOCTH METOIMKHU. 3aTeM 3TH COCTaBIISIOIINE
OLIEHUBAIOT W/WJIN OINPEIEIAIOT SKCIEPUMEHTAIBHBIM IyTEM U BKJIIOYAIOT B OIOIKET HEOINPEIeIEHHOCTH.
Ha xoHe4HOM »Tame CyMMapHYIO0 HEONPEACICHHOCTh YMHOXAIOT Ha COOTBETCTBYIOIIHH KO3()(HUIIHEHT
OXBaTa M IOJYYaroT PACIIUPEHHYIO HEONPEAEICHHOCTb. PekoMeHayeTcs MCIOoIb30BaTh KOA(M(UIMEHT
0XBara, paBHBIN ABYM, YTO COOTBETCTBYET YPOBHIO JIOBEPUTEILHONW BEPOSTHOCTH BHIYUCICHHOTO 3HAYCHUS
npubausuTensHo 95 %.

I[Ipumeuyanue 1 - [lpumepbl mnNpuMEHEHUS aHaIU3a NPUYUHHO-CICICTBEHHOW CBS3H JUIS
AQHAJIMTUYECKUX METOMK MpuBeneHs! B [16] u [17].

IIpumeuanue 2 - CocTapistonye, KOTOpble BHOCAT BKJIAJ B CIIy4ailHyt0 H3MEHUYNBOCTbh METOANKH,
OOBIYHO YUHUTHIBAIOTCS B MPEIIM3HOHHOCTH H3MEPEHUH, KOTOPYIO MOKHO OIPEICIHUTh 1O TaHHBIM KOHTPOJIS
kauecTBa. [Ipu nomymeHnu npsMoyroiabHOTO pacpeaeIeHus BepOITHOCTEN MOTPeIHOCTh, 00YCIOBIEHHAs
npeiidom mprudbopa, MOKET OBITh OIIEHEHA ITyTeM JIeJICHUs 3HAYCHHs apeiida, JOMyCTUMOTO 10 TOBTOPHOM
rpagyupoBku npudopa (cm. 10.2), Ha V?T :

I[Ipumeuyanne 3 - CucremMaruyeckue MOTPEIIHOCTH BKIIOYAIOT, HApHUMEp, IOTPELIHOCTH,
CBSI3aHHBIE C METOAMKOM W3BJICUECHHUS, AHAIUTHUYECKUM H3BIICUEHHEM, NPUTOTOBICHUEM CTaHAAPTHBIX
pabouux pacTBOPOB, pa30aBIieHUEM aHATM3UPYEMBIX PACTBOPOB U T.1I.

11 IIpeacrasiieHue pe3yIbTATOB U3MEPEHUM

MaccoBble KOHLEHTpaluu cepHol uiau (GochOopHOM KHUCIOTHI B BO3AYXE MNpPU aTMOC(EpHBIX
YCIOBHSAX P acid, MI/M °, BBIYHCIIAIOT O (DOpMyIIE

_ {:Panionj Vi fdilutimn] — (Panion,0 - V0 i] £
Pacid = V “‘conversion

()

r7e P anion0 - CPEIHAS MAcCOBasi KOHIEHTpAIMA Cyabdar- min GochaT-HOHOB B AHAM3UPYEMBIX XOIOCTHIX
npo6ax, mr/am >;
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P anion,1 - MaccoBasi KOHIIEHTpanus cyiabdar- wim pocdar-noHOB B aHATU3UPYEMOM PACTBOPE MPOOHI,
mr/am °;

V - 06beM IpoOsI Bo3yxa paboueii 30HbI, He IPUBEACHHBIH K CTAHIAPTHBIM YCIOBHAM, IM °,

V ¢ - 00BEM PacTBOPOB XONOCTHIX MPo0, cM 2,

V1 - 06beM aHATU3UPYEMOTO PACTBOPA MPOOHI, CM °;

f dilution - K03 umment pazodasienus (fdiution = 1 IpH OTCYTCTBUHU pa3OaBiICHHMS);

T conversion - K03 (DHUITMEHT TIEpEBO/Ia MACCOBOI KOHIICHTPAIIMH aHMOHOB B MACCOBYIO KOHIICHTPALIUIO
KUCIIOTHI (f conversion = 1,021 mtst cynbdar-nuoHoB; feonversion = 1,0318 s pocdar-nonon).

12 XapakTepuCcTUKHA METOAUKH

12.1 OT00p ¥ cTAOUIBHOCTH POOBI

[Ipu naGopaTOpHOM WCHBITAHUU C HCIOJIB30BAHUEM HMCKYCCTBEHHOW arMoc(epbl KHCIOTHOTO
TyMaHa CEpHOW KHCIOTHI Obuta monydeHa 3ddexTuBHOCTH oTOOpa mpobd Oosiee 95 % mpu MaccoBoit
KOHIIEHTPAIUK CepHO# Kucnotsl ot 0,5 10 10 Mr/m * u ucnons3obanuu ¢punsrpo u3 [ITOD HoMUHATBHOM
TOHKOCTBIO (prtbTpanuu 0,45 Mxm (cM. [12]); criycTst yeThipe Heaeu mocie 0Toopa mpoObl aHATUTHYECKOES
U3BJICYCHHUE JUIs CEpHOU M pochopHOIA KHCTIOTHI TakKe cocTaBuito 6omnee 95 %. [Tpu otbope mpobd cepHOi
wi pochopHOit KHCAOTHI HA GUIBTPHI U3 KBAPIIEBOTO BOJIOKHA CIYCTS YEThIpE HENENH IMocie oTOopa
aHAJIMTUYECKOe U3BJeUeHue coctaBmiio ot 97 % mo 100 % (cm. [15]).

12.2 Ilpeaesbl KOJIUYECTBEHHOTO ONPeAeIeHUsI METOAUKH

[Ipenensl KOTMYECTBEHHOTO ONPEACTCHHS METOAWKH 3aBHCAT OT MPUMEHHMOTO IIPENEIbHOTO
3HaueHus. B coorBercTBUM ¢ [3] MpeAmoOYTHTENBLHO, YTOOBI MPEACbl KOJUYECTBEHHOIO OIMpPEACICHHUs
COCTaBJISUIM 110 KpallHEeW Mepe OAHY JAECATYIO WM HUXKE MAacChl, COOpaHHOM IMpHU MpeAeIbHOM 3HAYECHUHU
KOHILIGHTpallii B 00BbeMe NPOObI, COOTBETCTBYIOLIEM YCPEAHEHHUIO MPEOCIbHOTO 3HAYCHUS W
MaKCHMaJIBbHOMY PacXoay METOoJa.

12.3 Bepxumuii npees 1uana3oHa u3MepeHui

BepxHuii npenen auana3’oHa M3MEpPEHUN OINPEAENAeTCs MAaKCUMAJIBHO JOIYCTUMOM 3arpy3Koi
bunsTpa s otbopa nmpob. beuto mokazano (cM. [15]), 4To MPOCKOK HE MPOUCXOAUT MPH 3arpy3ke GUIbTpoB
U3 KBapIIeBOTO BOJIOKHA BIUIOTH /10 | MT.

IIpumevanue - J[7151 HEKOTOPHIX TUIOB (PUIBTPOB MPOCKOK POCHOPHOM U CEPHON KUCIOT BOSHUKAET
U BBICOKOH 3arpy3ke mpoOoi.

12.4 Cmemienune U NpeM3UOHHOCTH

12.4.1 CmenieHne aHAJIUTHYECKOI NMPOLEAYPbI

JlaGopaTopHble SKCIEPUMEHTHI MTOKA3ald, YTO aHATUTHUYECKasi METO/IMKA HE UMEET 3HAYUTEIbHOTO
cmemenns. CpeqHee aHAIMTHYECKOE W3BJICUCHUE, OTPEACICHHOE M0 pe3yibTaraM aHaiu3a (pUiIbTpPOB C
BBEJICHHBIMU aHAIUTaMU st HocOpHON M cepHON KUCTOT, cocTaBmiio ot 97 % mo 100 % (cm. [15]).

12.4.2 IIpeun3MOHHOCTh AHAJTUTHYECKOM MPOLeAypPbI

Cocrapnstomas  Kod(p@UIMEHTa BapUallid  METOIUKH, OOYCJOBJIEHHAs  aHAJINTHYECKOU
U3MEHUIUBOCTHIO, CV analysis, OTIpEITICHHAS IO pe3y/IbTaTaM aHalin3a GUIBTPOB C BBEICHHBIMU aHAJIUTAMH,
cocrasmia ot 0,7 % 1o 3,2 % nns pochopuoit kucnotel, u oT 0,5 % 1o 2,6 % - A5 cepHO KUCTOTHI (CM.
[15]).

12.5 HeonpeneieHHOCTh METOAMKH 0TOOPA M aHAJIM3A NPOO

OueHeHHas paciiipeHHasi HeONpPeAeIeHHOCTh METOAUKY MPHU KOAPPUIIUEHTE 0XBaTa, PaBHOM JIBYM,
cocraBuia 1 pocdopHoil u cepHoii kucinotT MeHee 23 %.

12.6 Bausiomue BeJUYUHbBI

[ToBcemecTHOE MPHUCYTCTBUE CYIb(ATOB U (HOCHATOB MOKET MPUBECTU K BO3MOKHOMY 3arpsi3HEHUIO
pEakTUBOB U 00OpYNOBaHUS, UCIOJIB3yEMbIX B MeToAuKe. [10aTOMy X0s0OCThIE 3HaUYeHMs NMPOOBI JOIKHBI
TIIATEITLHO IPOBEPSATHCS.
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Cynbdarsl 1 pocdarsl MOBCEMECTHO MPHUCYTCTBYIOT B OKPYXKAIOLIEH cpene. MeToanka uaMepeHui,
YCTaHOBJICHHAS B CTaHJAPTE, HE TaeT BO3MOXKHOCTH PA3IMYUTh aHUOHBI, IPUBHECEHHBIC U3 OKPYIKArOIIeH
CpeZbl U T€ AaHUOHBI, HAJTMYME KOTOPBIX 00YCIIOBJICHO MMPUCYTCTBHEM CBOOOIHBIX KHCIIOT B BO3yXe paboueii
30HHI (cM. 9.1.5). B paGouunx 30Hax, I71€ HEBO3MOXHO OMPEICTUTh PA3HUILY MEXIY adPO30JISIMU CEPHON HITH
dochOopHOI KUCIIOT U adPO30JISIMH, COAEPKAIIUMHU CyIbdar- U (hochar-uoHbI, HEOOXOANMO MAPATUICTBHO C
npobamu Bo3ayxa (cMm. 9.1.5) orOGuparb mpoOy W3 MCTOYHUKA BBIICICHHUS (HampuMmep, pacTBopa B
ragpbBaHuueckoil Banue). Ciemyer ompenenste (cM. [21]) kak comepkaHue CBOOOJHOW CEpHOM WU
dbochopHOI KUCIOTHI B BO3AyXE, TaK U couepkaHue CynbdaroB uiau ¢ochaTtoB B MpoOE OT MCTOYHHKA
BBIJICJICHUSI.

[TorrpaBouHbli KOA(P@HUIIMEHT B 3HAYCHHE MACCOBOM KOHIIEHTPAlMM KHCIOTHI B Bo3myxe K
BBIYHUCIISIIOT 110 pe3yJIbTaTaM aHajlu3a MpoObl OT UICTOYHHKA BBIIEIECHUS 10 (GopMyie

K — _Pacid
Panion ’
3)

e P acid - MaccoBasi KOHIIEHTpaIus cepHoi win pochopHoit KucaoTel B mpobde, 0ToOpaHHON OT UCTOYHHUKA
BBIZIEICHNS, OTIpeIeIeHHAs IPH KUCIOTHO-OCHOBHOM THTPOBAHUH, MI/M >

P anion - MaccoBasi KOHIIEHTpalus cyiabdpar- u Gocdar-uoHOB B Mpode, OTOOPaHHON OT MCTOUHHKA
BBIJICJICHUS] (BBIYMCIICHHAsT Kak cepHas winm QocdopHas KUCIOTa), ONMpENeTIeHHAs METOAOM HOHHOM
xpomarorpaduu, mr/m >,

Pesynbrarel n3MepeHuii MacCOBBIX KOHLIEHTPAIM CEpHOW KUCIOTHI WK (GochHOpHOH KUCIOTHI B
npoOe BO3ayxa 3aTeM MEePecYUTHIBAIOT C MCIOIb30BAHUEM BBIUMCICHHOTO MOMPABOYHOTO KOA(PUIIMEHTA.

CKOppEeKTHPOBAHHOE 3HAYEHHE MACCOBOI KOHLEHTPALMH P acid.corr, MI/M °, cepHO#T MM POCchOPHOI KHCTOTHI
B IIpo0e BO3yXa BBIYUCIIAIOT IO popmylie

Pacid, corr ~ K- pacid,det’
4)

7€ P acid,det - MACCOBasi KOHIIEHTpaIUs cepHOM win GpochopHO KUCIOTHI (cM. pazaen 11), mr/m3.

IIpumeuanue - Oxcun docdhopa (V) (P20s) B3auMomeicTByeT C BOJOM ¢ 00pa3oBaHHEM
dbochopHOI KUCIOTHI, U, TAKUM 00pa30M, 3TH JIBa COCTUHEHHS HE MOTYT ObITh OIIPEENICHbI pa3eNbHO.

13 IIpoToxkoa ncnbITAHUMI

13.1 3anuch pe3yJbTATOB H3MEpPEHUH

[TpoTokon ucTbITaHUH JTOJDKEH CONEPHKATh CIAEAYIONIYI0 HHPOPMAIIHIO:

a) 3asgBJIeHUE O KOH(UICHIMATBHOCTH OJTYYEHHOW HH(POPMALIUU IPH HEOOXOAUMOCTH;

b) monHy0 WACHTH(UKANUIO MPOObI BO3MyXa, B TOM YHCIE JaTy M MECTO OoTOOpa, THMI MPOObI
(MHOMBHyaJbHAS WM CTAllMOHApHAs), WHUIMAIBGI M (aMuiInio pabOTHHKA, B 30HE ABIXaHUS KOTOPOTO
MPOBOJIMIHN OTOOP Mpo0 (WK apyras UACHTHUPHUKAIUS JIUYHOCTH ), WIH MECTO, B KOTOPOM OTOMpPAIU MPOObI
BO3/yXa (B ciy4ae CTal[MOHApHOTo 0TOOpa Mpol), KpaTkoe ONHUCaHUE NMPOU3BOICTBEHHOMN NEATENbHOCTH,
OCYUIECTBIIIEMOI BO BpeMsi 0TOopa nMpod, YHUKAIbHBIN HASHTU(PUKAMOHHBIN KOJI TPOObI;

C) CCBUIKY Ha HACTOSIIMI CTaHAApPT;

d) Mapky, THI B THaMETp UCIOJIb3YeMOTO (QUIIBTPA;

€) MapKy M TUI UCIIOIB3YEMOro MpoO0OTOOpHHKA;

f) Mapky ¥ THI HCTIOJIBL3YEMOTO Hacoca JjIsl 0TO00pa Mpood, ero uaeHTU(UKAIIMOHHBIC JaHHBIC,
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g€) MapKy M THI HCHOIB3yeMOTO pacxomomepa, pabouuii 3TajoH, MO KOTOPOMY MIPOBEPSUIN
TPaJyUpoOBKY pacxoaoMepa, [uara3oH 3HAaYeHWH pacxola, B KOTOPOM TIPOBEPSUIM  TPaILyHPOBKY
pacxomomMepa, arMocqepHbIe JaBJICHUE U TEMIIeparypy Bo3ayxa paboueil 30HbI, IPU KOTOPHIX HMPOBEPSIIN
IpaJyupoBKy pacxoaoMepa, mpu HeooxoaumocTH (cm. 9.1.3);

h) BpeMs Hawana U OKOHYAHHS OTOOpA MPOO, MPOAOIDKUTEIBHOCTE 0TOOpa MPOO, BRIPAKEHHYIO B
MUHYTaX;

i) cpenHuii pacxoa Bo BpeMs 0TOOpa Mpo0, BHIPAXKEHHbIH B 1M °/MUH;

j) cpeaHHe 3HAYCHUs TEMIEpaTyphl Bo3lyxa pabodeld 30HBI M aTMOC(EPHOE JAaBICHHE BO BpEMs
orbopa mpob mpu HeobxomumoctH (cM. 9.1.3);

k) 06beM 0TOOPaHHOTO BO3yXa paboueii 30HbI, BEIPAXKCHHBIH B IM °;

1) mEAIMATTBL ¥ aMUITHIO CTICIMAMCTA, TPOBOIUBIIETO OTOOP MPOO;

m) yCpeIHEHHBIE TI0 BPEMECHU 3HAYCHUS MAaCCOBBIX KOHIICHTPAIUH CEpHOM Wi POCcHOPHOM KUCITOTHI
B ipo0e BO31yxa MpH TeMIeparype Bo3aryxa padboueil 30HbI 1 aTMOC(HEPHOM JAAaBICHUU WM MPUBEACHHOE K
CTAaHJAPTHEIM yCIOBHSM, BHIPRKEHHBIE B MI/M °;

N) aHAIMTUYCCKUE BEIMYMHBI, MCIIOIB3YEMbIC JIJISi BRIYUCICHUS PE3yJIbTara U3MEPCHHsI, BKITIOYas
MacCOBbI€ KOHIIEHTpaluu cyiabdar- u ¢docdar-uoHOB B MpoOE U XOJIOCTOM pacTBOpe, 00beM MPoObl U
XOJIOCTOTO PacTBOpa, kKodhdumueHT pazdoaBieHus Ipu HEOOXOIUMOCTH.

IIpumeuanue - Ecnu HeoOXoauMble AaHHBIE (HAmpuMmep, 00beM OTOOPAaHHOTO BO3IyXa) HEIb3s
NOJYYUTh B JIAOOpAaTOpPHUM JIJIsi TPOBEACHUS BBIIICYKa3aHHBIX PACYETOB, TO IMPOTOKOJ HCIBITAHWHA B
71a00paToOpuu MOXKET COZICPIKATh PE3yNIbTaT aHAJIM3a B MUKPOTpaMMax CEpHOM KHCIOTHI win (ochopHOn
KHUCIIOTHI Ha TPOOY ¢ puibTpa;

0) Tur(bl) Tpubopa(oB), UCMOIB3YEMBIX JUIS OATOTOBKU U aHAJIK3a MMPo0, C yKa3aHHUEM YHUKAJIbHBIX
UICHTU(UKAIIMOHHBIX JaHHBIX;

p) OLIEHEHHble Tpeaeasl OOHapy)XeHUs Npubopa U METOAMKM, TMpelesibl KOJIMYECTBEHHOTO
oTIpeiesIeH s B pab0vHX yCIOBHUSX, HEOTIPENEIeHHOCTh n3Mepenuit B coorsercTBum ¢ MCO/MDK 98-3:2008
[4] u naHHBIE IO KOHTPOJIIO KA4eCTBA PE3yJIbTATOB H3MEPEHHUH 10 3aIPOCy 3aKa3unKa;

q) onMcaHue JFOOBIX IEHCTBHIA, HE YCTAHOBICHHBIX HACTOSIIIMM CTaHIAPTOM HIIH pacCMaTpUBaEMbIX
KaK JONOJHUTENbHBIE;

I') UHUIMAJbI 1 paMUIINIO aHATMTUKA(OB) [WiIK Apyroi(ue) aneMeHT(bl) HACHTUPUKAIIUY JIUYHOCTH];

$) JlaTy MPOBE/ICHUS aHAJIN3a;

t) ommcaHue IOOBIX CITyYailHBIX OTKJIOHEHHH, O0COOBIX OOCTOSATENHCTB HIIM JPYTYHO MOJE3HYIO
UH(OPMAIHIO.

13.2 Otuer JaGopaTopuu

Otuet nabopaTopun JODKEH BKJIIOYATh B ceOs BCIO MH(OpPMAINIO, 3aMPALIMBAEMYIO 3aKa3YHKOM,
OpraHaMH BJIACTH M OpPTaHaMH 110 aKKPEIUTAILINH.

[Tpunoxenue A (cripaBouHOE)

IonpaBka Ha TemMnepaTypy u J1aBJIeHUE

A.1 BeaeHne NonpaBKu HA TeMIIEPaTypy U JAaBJieHHE B M3MEPEeHHOe 3HaYeHHe Pacxoaa

A.1.1 JIna wu3MepeHus OOBEMHOIO pacxola PEKOMEHJYeTCS HCIONb30BaTh Iy3bIPhKOBbIE
PaCXoa0MEPHBI, ITOCKOJBKY HMX IMOKAa3aHUS HE 3aBUCAT OT TEMIICPATYpPbl U AAaBJICHUS. HpI/I HCIIO0JIb30BaHUHU
pacxoOMEpOB JPYyroro TUMA MOXET IOTPeOOBaThCs BBEJCHHME IONPABKU B H3MEPEHHOE 3HA4YCHHE
00BEMHOI0 pacxofia, €CJIM TeMmIleparypa U JaBICHHE BO BpeMsl M3MEPEHUsS OTIUYHBI OT TEMIIepaTypbl U
JTaBJIEHUS, IPU KOTOPBIX IPOBOMIIACH IPOBEPKA I'PATYHPOBKHU PacXo0Mepa.

A.1.2 TunuuHeIi city4ali, Korma HEOOXOAMMO BBEJCHHUE MOMPABKH HA JABICHUE W TEMIEPaTypy -
u3MepeHne 00bEMHOT0 Pacxo/ia ¢ IOMOULIBIO PACX0JJ0MEPa, HOCTOSHHOTO MEPeraia JaBICHUs ¢ IEPEMEHHON
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TIOIIA/BIO CeueHus. B 9TOM cliydyae cKOppeKTHPOBAHHOE 3HAYEHHE 00beMa TPOOBI V corr, IM °, BEIYUCIISIOT
o ¢popmyiie

Veorr =Gy -t

(A.1)

TIe q v - CpenHuil 00BEeMHBIN pacXo, M 3/MuH;

t - IpoIOMKUTENEHOCTh 0TOOpA TPOO, MUH;

p 1 - atMoc(epHOe 1aBIeHNnEe BO BpeMs IPOBEPKU I'PaAyHUPOBKHU pacxopomepa, klla;

P 2 - cpeaHee aTMOcdepHOE aBjIeHrEe BO BpeMs oToopa mpoo, klla;

T 1 - Temneparypa Bo BpeMs I'palyupOBKHU pacxonomepa, K;

T 2 - cpeansis Temreparypa Bo BpeMs otoopa mpoo, K.

Teopernueckuii pacder mokasbpiBaeT, 4ro S5 %-Hoe OTKIOHEHHE 00beMa MPOOBI BO3AyXa OT €ro
3Ha4YeHHs Ipu HOpMaisHOM atMocdeprom aasinenun 101,3 klla nabmromaercs npu 91,9 u 112,2 xIla. O6a
9TH 3HAYCHUS JISKAT 3a MpeAesiaMHu 00JaCTH HOPMAJIbHBIX IOTOIHBIX YCJIOBUH Ha YpOBHE MOPS, HO 3TO
JABJICHUE COOTBETCTBYET MU3MEHEHUIO BBICOTHI MpHOIM3uTeNbHO Ha 800 M (TIpU yBETMYEHUH BBICOTHI HAJl
ypOBHEM MOPsI Ha MPUOIH3UTEIBHO § M atMocdepHoe naBieHne ymenbinaercs Ha 0,1 kl1a), eciu Ha ypoBHE
Mops atMmocdepHoe naBieHue HopmanbHoe. [TonobHbM 00pazom, 5 % oTkiioHeHHe 00beMa MPOOBI BO3AyXa
OT €ro 3HaueHUs NMpH cTannaptHoi Temreparype 293 K nabmronaercs npu 264 n 323 K.

A.1.3 Jlns pacxomomepa J000ro Apyroro THIAa MOXKET NOTpeOOBaThCs MOIpPAaBKa HA JaBICHUE U
Temrneparypy. [Ipu BHECEHUN TaKUX MOMPABOK CIEAYIOT HHCTPYKIHSIM MO SKCILTyaTallyu.

A.2 IlpuBeneHue MAaccOBbIX KOHIEHTPauui cepHoii M (ochopHOH KHCIOT B BO3AyXe K
CTAHAAPTHBHIM YCJIOBHSAM

[Tpu nHeoOxomumoctu (cM. 9.1.3) mpuBOAAT pe3yibTaTbl U3MEPEHHUs] MAacCOBBIX KOHIEHTpalui
CepHOM UK PoCPOPHON KUCIOTHI K CTaHAAPTHBIM yciaoBusiM (Hanpumep 293 K u 101,3 kI1a) u Beruucnstor

CKOPPEKTHPOBAHHYI0 MAcCOBYIO KOHIIGHTPAIlMIO KHCIOTHI B TIPOOE BO3AYyXa P acidcorr, MI/MS, TIpH
CTaHJAPTHBIX YCIOBUSAX MO GhopMmyre

[101,3 -T2
Pacid corr = Pacid - {P2 . 293}'

(A.2)

e P acid - MaccoBasi KOHIIEHTpAIMsl KUCIOTHI B Mpo0e BO3/1yXa B YCIOBHUAX aHAU3a, MI/M3;
T 2 - cpenHsis TeMIeparypa Bo3ayxa Bo BpeMs oToopa npoo, K;
P2 - cpenHee arMochepHOe JTaBIeHue BO BpeMs oToopa npo0, kl1a;
293 - crannaprHas Temneparypa, K (sxksuBanentHa 20 °C);
101,3 - crannaptHOE aTMocdepHoe AaBneHue, Klla.

[Ipunoxenue IA (cnpaBouHo€)

CBe}IeHI/Iﬂ 0 COOTBETCTBUH CCBHIJIOYHBIX MECKAYHAPOAHBIX CTAHAAPTOB HAIIMOHAJIBbHBIM U
MEKTOCYIAPCTBCHHBIM CTaHAApTaAM

Ta6muma JIA.1
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O6o3HaueHme Crenenp |O0G03HaYeHHE M HAMMEHOBAHHE COOTBETCTBYIOIIETO HAIIMOHAJIBLHOTO,
CCBIJIOYHOTO COOTBETCTB MEKTOCY/ITapCTBEHHOI'O CTaH1apTa
MEXTyHapOIHOTO us
CTaHjaapTa

ISO 1042 MOD [T'OCT 1770-74 (MCO 1042-83, NCO 4788-80) "Ilocyna mepHas
naboparopHasi  CcTeKIsHHas. LlunMHAPBL, MEH3YpKH, KOJOBI,
npoOupku. O0IIMe TEXHUISCKUE YCIOBHS"

ISO 3585 -

I1ISO 3696 MOD [['OCT P 52501-2005 (MCO 3696:1987) "Boma nns mabopaTopHOTO
aHaynu3a. TexHu4eckue ycaoBus'"

ISO 7708 IDT T'OCT P HCO 7708-2006 "KauectBo Bo3myxa. Ompenenenue
rpaHyJIOMETPUYECKOTO  COCTaBa  4YacTHUIl  HpPH  CaHUTApHO-
TUTUEHUYECKOM KOHTpOoJIe"

ISO 8655-1 - -

ISO 8655-2 - -

ISO 8655-6 - -

ISO 18158 - i

ISO 21832:2018 IDT ['OCT P MCO 21832-2021 "Bo3myx paboueild 30HBI. MeTamuibl u
METAJUION/Ibl B YaCTUIAX, HAXOMIAUIMXCS B BO3Ayxe. TpeOoBaHUA K
OLICHKE MpoLEeayp usmepeHus"

EN 13205 IDT ['OCT P EH 13205-2010 "Bo3myx paGoueii 30HBL. OIleHKa]

XapaKTePUCTHK TPHUOOPOB JJIsi OMPEACIICHUS COJACPKAHUS TBEPIBIX

qacTuil"

“  COOTBETCTBYIOIMI HAIMOHANBHBIA CTAHAAPT OTCYTCTBYeT. JI0 €ro NpUHSATHS PEKOMEHIyeTCs
HCIIOJIB30BaTh IIEPEBOJ HA PYCCKUM SA3BIK JAHHOTO MEXIYHAPOIHOIO CTaHAApTa.

le/[Me'—laHI/le - B Hacrosmei Ta6n1/1ue HCIIOJIB30BaHbI CJIICAYIOIINEC YCJIIOBHBIC 0003HAYCHUST CTCIICHU

COOTBETCTBHSI CTAaHJAPTOB:
- IDT - uaeHTUYHBIEC CTAaHAAPTHL;

- MOD - monuduuupoBaHHbIE CTAaHIAPTHI.
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