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Mpeagucnosue

Llenn, oCHOBHble MPUHLMWMBI U1 OCHOBHON NOPSAOK NPOBEAEHMSA paboT No MeXrocyaapCTBEHHOMN CTaH-
aaptusauun yctaHoeneHsl B FOCT 1.0—2015 «MexxrocyaapCTBeHHaa cuctema ctaHaaprusaumun. OCHOBHbIE
nonoxenusiy u FOCT 1.2—2015 «MexrocyaapcrseHHas cucrtema ctaHaaprusauyun. CtaHaapTel Mexrocyaap-
CTBEHHbIE, MPaBUNa u pekoMeHauUuMn No MeXrocyaapCTBEHHON cTaHaapTusauun. MNpasuna paspabotku, npu-
HATKSA, OBHOBNEHNUSA U OTMEHBIY

CBepgeHusa o ctaHpapTe

1 NOArOTOBINEH Hay4HO-NpOM3BOACTBEHHLIM PECMYONUKAHCKUM YHUTAPHbLIM npeanpusatuem «beno-
PYCCKUI1 rOCyAapCTBEHHbIN MHCTUTYT CTaHaapTusauum u ceptucmkauun» (6enfMCC) Ha ocHOBe COBCTBEHHO-
ro nepeBofa Ha PyCCKui A3bIK aHIMOA3bIYHON BEPCUM CTaHAAPTA, YKa3aHHOrO B NyHKTE 5

2 BHECEH lMocynapcTeeHHbIM KOMUTETOM MO CTaHaapTusauuu Pecnybnuku Benapyce

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM 0 CTaHAapTU3auuu, METPONorMu U ceptudukaumm
(npoTokon ot 5 HosBpst 2013 1. Ne 61-11)

3a npuHATME Nporonocosarnu:

KpaTKoe HaumMeHoBaHWne CTpaHbl Kog cTpaHbl no Coxpau.|eHHoe HanMeHoBaHWe HaUuWoHaneHoro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no cTaHgapTUsauum

ApMeHusa AM MuHakoHoMukM Pecnybnuku Apmeruns

Benapycb BY loccTangapt Pecnybnuku Benapycb

KasaxcTaH KZ loccrangapT Pecnybnuku KasaxctaH

Kuprusus KG KbiproisctaHgapt

MongoBa MD WHCTUTYT cTaHaapTusayum Monaosbl

Poccus RU Pocctanaapt

TapXuKknctaH TJ TapgxukcTaHaapT

Y3bekncraH uz YacTaHaapT

4 Mpukasom degepanLHOro areHTCTea No TEXHUYECKOMY PErynmpoBaHuio n MeTponorumn ot 31 oktabpsa
2018 r. Ne 889-cT mexrocyaapcTBeHHbIV ctanaapt MOCT 32462—2013 BBeageH B AEUCTBME B Ka4eCTBe Ha-
uuoHaneHoro cranHgapra Poccunckon degepauuu ¢ 1 aueapsa 2019 r.

5 Hactosawmn craHgapt uaeHTuyeH craHgapty ASTM D3227—04a (2010) «CrtangapTHblii mMeToa
onpeaeneHns TMONMepKanTaHOBOW Cepbl B BEH3UHE, KEPOCUMHE, aBUALMOHHOM TYPOMHHOM U AUCTUNNSATHOM
Tonnueax (noTeHuuomeTpudeckuin meton)» [«Standard test method for (thiol mercaptan) sulfur in gasoline,
kerosine, aviation turbine and distillate fuels (potentiometric method)», IDT].

CraHgapt paspaboraH TeXHMYECKMM KOMUTETOM no craHgaptudauum ASTM D02 «Hedrtenpoayktbl u
CMa3soyHble MaTepuanbly, OTBETCTBEHHOCTL 3a Hero HeceT MNogkomuter D02.03 «OneMeHTHbIM aHanusy.

HaumeHoBaHWe HacTOsALLErO CTaHAapTa MU3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSA YKa3aHHOTO CTaHaap-
Ta ASTM ans npuBeaeHua B cootsetcTaue ¢ MOCT 1.5 (noapasaen 3.6).

Mpu NpUMEHEHUN HACTOALLETO CTaHJapTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CChINIOYHbIX CTaHAApP-
ToB ASTM COOTBETCTBYIOLLIME UM MEXTOCYAAPCTBEHHbIE CTaHAAPTbI, CBEAEHUSI O KOTOPbIX NPUBEAEHBI B A0-
NOJTHUTENLHOM NpunoXxexHun JA

6 BBEJEH BMNEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOPpMaLUOHHOM yKasamere «HayuoHarnbHble cmaHdapmbi». B criyyae nepecmompa (3amMeHbl) Ui OmmeHb!
Hacmosweao cmaHlapma coomeemcemeyowee yesedomneHue 6ydem OnybIIUKO8aHO 8 EeXeMeCSYHOM
UHOpMaUUOHHOM yKa3damene «HauyuoHanbHble cmaHOapmbly. Coomeememeyouwjas uHgopmayus,
ysedomMrieHUE U MEeKCMb! pa3Mewaromcecs makxe 8 UHGOpMayuoHHOU cucmeme obujeao nosb308aHus —
Ha oghuyuanbHom calime dedepanbH020 azeHmemea 10 MexXHUYeCKOMy Pez2yniupoeaHuro U Memposnoauu 6
cemu ViIHmepHem (www.gost.ru)

© CraHgapTtuHdopm, odopmnerue, 2018

B Poccunckon deaepaumm HaCTosALWMIn CTaHAapT HE MOXET ObITb NOMHOCTbLIO UMK
YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pacnpoCTpaHeH B kKadecTBe opuumnanbHOro
usgaHusa 6e3 paspewenua degepanbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHMIO
1 METpPOonoruun
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X.2 OCHOBHbIE MONOXEHUS KOHTPOMSI Ka4eCTBa pe3ynbTaToB UCTbITAHWIA ANA METOAOB UCMbITAHUI
kommuTeta D 02

Mpunoxenune OA (cnpaBo4yHoe) CBeAeHUS O COOTBETCTBUM CCbINIOYHbIX cTaHaapToB ASTM
MEXTOCYAapCTBEHHbLIM CTaHAapTam
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M E XTOCVYAAPGCTHBTETUHTHUB # C TAHAODAUPT

HE®TEMPOAYKTbI XKWAKWNE

MoTeHUuMOMeTPUYECKUI MeTOA onpeaesieHuA MepKanTaHOBON cepbl

Liquid petroleum products. Potentiometric method for determination of mercaptan sulfur

Dara BBepenna — 2019—01—01

1 ObnacTtb NnpuMeHeHust

1.1 Hacrosiuii cTaHaapr ycraHaBnuBaeT METo onpeaeneHus MaccoBON A0NM MepKanTaHOBOMW Cepbl
ot 0,0003 % go 0,01 % B GeH3uMHAX, KepOCUMHAX, aBUALMOHHBLIX TYPOUHHLIX U AUCTUNNATHbLIX TOMIMBAX.
OpraHnyeckne coeguHeHusa cepbl, Hanpumep cynbduabl, Aucyrnbduabl, THOMEH, a TaKkke arnemMeHTapHas
cepa ¢ MmaccoBoi gonen 4o 0,0005 % He BnNusaIoT HA onpeaeneHue. Ceposoaopoa Byaet mewwartb onpeaene-
HUIO, €CNK OH He yaarneH, Kak ykasaHo B 9.2.

1.2 3HayeHus, BoipaXkeHHble B eauHuuax CU, cneayeTt cuutarb cTaHaapTHbIMU. 3HaueHust B ckobkax
ABMNAOTCA CNPaBOYHbIMU.

1.3 Hacroswmii craHgapt He paccMarpuBaer Bcex npobnem 6e30nacHOCTH, CBSI3aHHbIX C €ro
NPUMEHEHUEM, €CNnu OHM CyLlecTBYIOT. Monb3oBaTenb HACTOSLLEr0 CTaHZapTa HECeT OTBETCTBEHHOCTb 3a
obecneyeHme TexHUKM 6e30nacHOCTH, OXpaHy 340POBbS YerioBeKa U onpeaeneHne rpaHuy NPUMEHUMOCTH
cTaHaapTta 40 Havana ero npuMeHeHusi. CneuuanbHble NpeaynpexaeHus npuseaeHol B pasgenax 6, 8, 9 m
npunoxexun X.l.

2 HopmaTtuBHble ccbinku')

ASTM D1193 Specification for Reagent Water (Boaa. TexHuueckue ycnosus)

ASTM D1250 Guide for Use of the Petroleum Measurement Tables (PykoBoacTBO NO NPUMEHEHMIO Ta-
Bnuy n3amepeHusa napameTpoB HedPTU U He(PTENPOAYKTOB)

ASTM D1298 Test Method for Density, Relative Density, or APl Gravity of Crude Petroleum and
Liquid Petroleum Products by Hydrometer Method (Metoa onpeaeneHns nnoTHOCTU, OTHOCUTENBHON NAOTHO-
cTu (yAensHOro Beca) unu nnoTHOCTU B rpagycax AP| cbipoi HedTH U XMAKUX HedTeNPOAYKTOB apeoMETPOM)

ASTM D4052 Test Method for Density, Relative Density, and AP| Gravity of Liquids by Digital Density
Meter (MeToa onpeaeneHns NMOTHOCTUM U OTHOCUTENbHOW NIOTHOCTU XMAKOCTEW C NOMOLLbLIO LUMEPOBOro
nnoTHoMepa)

ASTM D4057 Practice for Manual Sampling of Petroleum and Petroleum Products (PykoBoacteo no
otbopy npob HedpTn M HedTENPOAYKTOB BPYUHYIO)

ASTM D4177 Practice for Automatic Sampling of Petroleum and Petroleum Products (PykoBoacTBO No
asToMarnyeckomy otbopy npob HedpTU U HEDTENPOAYKTOB)

ASTM D6299 Practice for Applying Statistical Quality Assurance and Control Charting Techniques to
Evaluate Analytical Measurement System Performance (PykoBoACTBO N0 NPpUMEHEHUIO METOAOB CTaTUCTUYE-
CKOrO KOHTPONS Ka4eCTBa Ansl OLEeHKM (PYHKLMOHMPOBAHUA aHANUTUYECKNX U3MEPUTENBHBIX CUCTEM)

1 WHcbopmaLmio 0 cCbINOYHBIX CTaHAapTax MOXHO HailTh Ha Be6-caitte ASTM www.astm.org unn nonyyunTb B
cnyx6e paboTbl ¢ noTpebuTensamMu no agpecy: service@astm.org. MHpopmaumio o ExerogHuke ctaHgaptos ASTM MoxHO
HaliTh Ha cTpaHuuax Document Summary Ha Be6-caiiTe.

U3paHue ocbuumansbHoe
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3 CywHoCcTb MeToaAa

3.1 MpoOy, He copepxallylo CEpOBOAOPOJ, PAaCTBOPSIIOT B CIMPTOBOM PAacTBOPE aueTara HaTpusi U Tu-
TPYIOT MOTEHLIMOMETPUYECKUM METOZ0M PacTBOPOM HUTpara cepebpa, Ucnonb3ya B Ka4ecTBe uHAukKaTropa
NOTEHUMan Mexay CTEKMSAHHLIM JMEKTPOAOM CPABHEHMSI M UHAMKATOPHLIM 3MEKTPOAOM cepebpo/cynbdua
cepebpa. B aTux ycrnoBusix MEpKaNTaHOBAaA cepa BbINalaeT B 0cafok B BUAE MepkanTuaa cepebpa n KoHeu-
Hasa ToYKa TUTPOBAHUS ONpPEAENSIETCA NO PE3KOMY U3MEHEHUIO NOTEHUMANA 3neKTpoaa.

4 HasHauyeHue v NnpUMeHeHne metToaa

MepkanTaHoBassi cepa WMEET HENpUATHLIN 3anax, OKasblBaeT BpeAHOe BAWAHWE Ha 3nacToMephbl
TONAUBHOW CUCTEMbI U BbI3bIBAET KOPPO3NIO AeTanen TOMMBHOW CUCTEMBI.

5 Annaparypa

5.1 Hapsagy ¢ ykaszaHHoI B 5.2—5.5 annapartypoi MOXHO NPUMEHATL NoGYI0 aBTOMATUYECKYIO CUCTEMY
TUTPOBAHMUSA, KOTOPasi MPW UCMONb3OBAHMW NAapbl SMEKTPOAOB, ykasaHHbIX B 5.3, cnocobHa obecneunTb Bbl-
NOSMIHEHWE TUTPOBAHUS, OMMCAHHOTO B pasgene 9, U BbIDOP KOHEYHOM TOYKM, YCTAHOBMEHHON B 11.1, ¢ TakoW
e NPEeUn3MoHHOCTbLIO, Kak ykasaHo B pasaene 14, unu 6onee BbICOKON.

5.2 M3amepuTenbHbIi NPpMBop — 3MeKTPOHHBIN BONBTMETP C CUION TOKA Ha BXOAE He MeHee 9 x 10-12 A
U YyBCTBUTENLHOCTLIO 2 MB B Anana3oHe +1 B. U3meputenbHblit NpuGop AomkeH ObiTb 3NeKTpocTaTu4ecku
salwmLLeH u 3asemnen’).

5.3 Cucrema anekTpoaoB, COCTOALLAA U3 CPABHUTENLHOMO U UHAUKATOPHOrO SNEKTPOAOB. JAnNeKkTpoa
CpaBHEHWA AOMKEH ObITb NPOYHBLIM CTEKNAHHLIM 3NEKTPOAOM KapaHAALUHOTO TUMNA C 3aLMUTHBIM 3a3eMNeH-
HbIM CBMHLIOBBIM 3KPaHOM. VIHAUKATOPHBIN 3neKkTpoa AoSmkeH ObiTb M3roTOBNEH U3 cepebpsaHoii NpOBONOKM
anamerpom 2 mm (0,08 aiorima) unu 6onee, BMOHTUPOBAHHLIN B U30NTMPOBAHHOE NOAAEPKMBAIOLLEE YCTPOU-
cTBO. MOXHO Takxe NpUMEHsTb cepebpsaHble NarioYHbIe dNEKTPOAbI.

5.4 BiopeTka BMecTUMOCTbIO 10 mMn, ¢ ueHon genexuna 0,05 mn, ¢ HOCUKOM, HaxoaaAWMMCH NPUBNU3Ku-
TenbHO Ha 120 Mm (5 AIOMOB) HUXKE 3aNOPHOrO KpaHa.

5.5 CTteHp AnAa TUTpOBaHUA, NPeanoYTUTENbHO BMOHTMPOBAHHLIA B KOPMYC Kak HEOTbeMIIeMas 4Yacrb
N3MEPUTENBLHOTO NPMbopa U CHABXEHHbIW AepXaTensiMu Ans SneKTpoAOB U ANEKTPUYECKON MELLIATKK; BCe C
3a3eMrneHunemMm. |_|pl/I BKINMIOY€HUU U BLIKITIOYEHUU MOTOpPA MELUAnkn He AOJMKHO ObITb 3aMETHOIO U aonrospe-
MEHHOro USMeHeHna B NoOKa3aHUAX USMEepPUTEnNbLHOro npuﬁopa.

6 PeaktunBbl N MaTrepuansbl

6.1 Yucrorta peakTuBoB

Bo Bcex ucnbITaHusix cnegyer UCNOMb30BaTb XMMUYECKU YUCTbIE peakTuBbl. ECnu He ykasaHo uHoe,
noapasymeBaeTcs, YTO BCE PeaKkTUBbl AOIMKHbI COOTBETCTBOBATH TPEOOBAHUAM TEXHMUYECKMX ycnoBuii Komu-
TeTa N0 aHANUTUYECKUM PeaKTUBaM AMEPUKAHCKOTO XMMUYECKOro 00LLECTBA, 1€ AAHHbIE TEXHUYECKUE YCIO-
BMSA UMEIOTCA B Hannumu?). MO>KHO MCMONL30BaTL PEAKTUBLI APYrON CTENEHU YNCTOTLI, ECRIN NPEABaPUTEND-
HO YCTaHOBIEHO, YTO CTEMeHb YUCTOTbl AAHHbLIX PEAaKTUBOB AOCTaTOYHO BbICOKAsi U NPU MX UCMONb30BaHMU
HE YMEeHbLUAEeTCA TOYHOCTb OnpeaeneHust.

6.1.1 BMecTO pacTBOpOB, NPUIOTOBIEHHbIX B Naboparopumn, MOXXHO UCNOMbL30BaTbL UMEIOLLMECA B NPO-
Jaxke pacTBopbl TpeOyemMomn KOHLEHTpaLmu.

6.1.2 MoryTt 6bITb NPUrOTOBNEHbI aNbTEPHATUBHbIE PACTBOPUTENN U PACTBOPbI, KOHLIEHTPALMA KOTOPbIX
3KBUBANEHTHA TPebyeMOoMn.

6.2 Bopa, cooTBeTcrByiowas Tpebosanuam ans tuna |, no ASTM D1193.

6.3 Cynbdar kaaMua — KUChbI pacTBOp KOHUEHTpauuu 150 r/n.

1) MNpurogen nio6oii Nnpubop, AatoLLMiA paBHYIO MAN NYLLYIO NPELNU3NOHHOCTb.

2 «XuMmnueckme peakTMBbI, TEXHUYECKME YCOBUSA KOMUTETA NO aHanUTUYECKUM peakTuBaM AMepUKaHCKOro Xu-
Mu4deckoro obujectBa» (Washington, DC). PekoMerAauum No MCNbITaHUIO peakTUBOB, He yKadaHHbIX AMEPUKAHCKUM XU-
MU4eckuM obLecTBOM, CM. B criefylolmx usgaHuax: «CrtaHgapTHele obpasubl AnalaR ana nabopatopuii, Xumudeckue
peaktuBbl» (BDH Ltd., Poole, Dorset, U.K.), «®apmakonesa CLLUA n HauuoHanbHbll hapmakonormiyeckuin cCnpaBoqHNK»
(KoHBeHuus no dpapmakonee CLUA, Inc. (USPC), Rockville, MD).

2



rocCT 32462—2013

Pactsopstor 150 r cynbhata kagmusa (3CdSO,-8H,0) B Boge. (MpeaynpexpeHne — Anosut. Bos-
MOXeH CMepTernbHbIA ucxoA NPU NpornaTbiBaHMM U BAbIXaHUWU. M3BeCTHBLIN KaHLeporeH (NpoBepeH Ha
XKMBOTHBIX).) [obaenaior 10 mn pasbasneHHomn cepHoi kucnotel (H,SO,) (MpeaynpexaeHue — Anosuta.
Bbi3biBaeT cunbHble 0Xoru. BpeaHa unm cMeprenbHO onacHa nNpv NpornaTtbiBAHUM UIU BObIXaHUMN.)
u oBoaAT obbem pacTsopa A0 1 1 BOAON.

6.4 VMoana kanus (KJ) — CTaHAapTHbLIN PACcTBOP KOHLEHTPALMK NpubnmantensHo 0,1 Monb/m.

PactBopsior 17 r ioguaa kanusi, B3BELLEHHOTO € TOYHOCTLIO 40 0,01 1, B 100 mMn BOAbI B MEPHOU kKonbe
BMECTUMOCTBIO 1 N M A0BOAAT 06bem pacTeopa Ao 1 1. 3aTeM TOYHO pacCHMThIBAIOT MOMSAPHOCTb.

6.5 MponaHon-2.

(MpepynpexageHue — OrHeonaceH, nerko BocnsameHsaeTcA.) Ecnv nponaHon-2 He MHIMOUpoBaTh,
TO B HEM MOTyT 06pa3oBbLIBATLCA NEPOKCUALI N0 BO3AENCTBUEM BO3AYXa NPU XPaHEHUU B KOHTelHepe. Koraa
3TO NPOU3ONAET U NPONAaHOM-2 CNapuTCs 40Cyxa, MOXET NPOU3ONTH B3pbIB. ECNK ecTb noaospeHue Ha 06-
pa3oBaHWe NepoKCMAOB, OHWM MOTYT ObITb yAaneHbl NPy NPONYCKaHUW NPONaHona-2 yepes KOSIOHKY C aKTUBM-
POBaHHOW OKUCbIO artoMUHUS.

6.6 Hutpar cepebpa (AgNO3) — cTaHAapTHLIA CNMPTOBOI pacTBop kOHUEeHTpauun 0,1 Monk/n.

PactBopsitotr 17 r HuTpata cepebpa B 100 mn BOAbI B MEPHOW Konbe BMECTUMOCTbIO 1 n u aoBoasT
00bem pacTeopa A0 METKM nponaHonom-2 (99 %) (CM. npumedanue 1). PacTBOp XpaHAT B TEMHOM OyTbINKe U
NPOBEPSAIOT TUTP AOCTATOYHO YacTo, YTOOLI 3adMKCUPOBaTL M3MEHEHWE MONSAPHOCTU Ha 0,0005 eauHuy, unu
BonbLue.

MpuMmeyvyaHune 1 — [OnsA yaaneHWa NepokcuAoBs, KoTopble MOryT o6pa3oBaTbCA NpWU XpaHeHUW, NponaHon-2
MPOMycKatoT Yepes KOMOHKY C akTUBUPOBAHHON OKUCHLIO antoMUHUA. MpucyTcTBre HeyAaneHHbIX Nepokcuaos NpusoauT
K 3aHWXKeHHbIM pesynbratam. 3Ty Mpoueaypy He BLIMOMHAIT, €Cli CNUPT NPOTECTUPOBaH U YCTAHOBMIEHO OTCYTCTBUE
nepoKcUAoB.

6.6.1 CtangapTusauusa pacteopa (ycTaHOBKa TUTpa)

[ns ycraHoBKkM TuTpa A00aBnsAT 6 kanenb KOHUEHTPUPOBAHHOW a30THOM KUCNOTbl (OTHOCUTENbHAas
nNoTHOCTL 1,42) k 100 Mn BOAbLI B CTakaH COOTBETCTBYHOLLEN BMECTUMOCTH, Hanpumep 200, 250 nnu 300 mn.
(MpeaynpexaeHne — KoHUEHTPUMPOBaHHAsA a30THas KUCNOTA AA0BUTA. BhidbiBaeT cunbHenwne 0xo-
rn. BpegHa unu cMepTenbHO onacHa npu rnoTaHun U BAbLIXaHUK.)

Oxkucnbl a30Ta yaansioT KUNSAYEeHNeM B TEYEHUE 5 MUH M OXNaXKAAIOT PacTBOP A0 TEMMNEPATYPbI OKPYXa-
e cpeabl. Munetkol B ctakaH gobaensaoT 5 mn pacteopa KJ koHueHTpauuu 0,1 MONb/N U TUTPYIOT pac-
TBOPOM HuTpara cepebpa, BbiGupas KOHEYHYIO TOYKY Ha M3rmbe KpUBOIN TUTPOBAHUS.

6.7 Hutpart cepeGpa — craHaapTHbIA CNMPTOBOI pacTBOP KOHUeHTpaumu 0,01 monb/n.

[OTOBAT exeaHeBHO pasbaBrieHMeM CTaHLaPTHOMO CMMPTOBOIO pacTBOpa HUTpaTa cepebpa KOHUEHTpa-
uueii 0,1 monb/n. Munetkoit otbupatot 100 MmN cTaHgapTHOro pacTeopa koHUeHTpauumeit 0,1 Monb/n, nomelua-
0T B MEPHYIO KOnby BMECTUMOCTLIO 1 N 1 40BOAAT 0O6beM pacTBopa 4O METKU NPONAHONOM-2. 3aTeM TOUHO
pPaccYMTbLIBAKOT MOMAPHOCTD.

6.8 PacTBop cynbduaa HaTpuA KOHUEeHTpauun 10 r/n.

Pactsopsitor 10 r cynbchuaa Hatpus (Na,S) n gosogat o6vem pacteopa 40 1 n Boao#. Mpu HeoGxoau-
MOCTU NPUTOTaBIUBAIOT CBEXMII pacTBop.

6.9 Pa3baBneHHasa cepHas Kucnorta

OCTOPOXKHO pa36aBnaloT 0gMH 06bLEM CEPHON KUCNOTbl (OTHOCUTENbHAs MMOTHOCTL 1,84) B NATU 00b-
emax Bogbl. (MpeaynpexaeHue — Jlo6aBneHue cCepHON KUCOTLI MPUBOAUT K pa3orpesy, NO3TOMY crie-
AyeT xopouwo nepemMewnBaTs pacteop. Ecnu Boga HaumHaet 3akunathb, TO nepea go6aerneHueM 60rb-
IOro KONMYyecTBa CEPHOM KMCNOThLI pacTBOp crieayeT oxnaauTtb.) Cnegyer oTMETUTh, YTo TpebytoTcs
orpaHuW4eHHble 0GbeMbI ANA CMELUMBaHMSA: AnA 1 n pacTeopa cynbdarta kaagmusa HeoBXoAUMO UMETb TOMNBKO
10 mMn pa3baBneHHON CEPHOIi KUCNOTHI.

6.10 PacTtBopuTtenb ans TUTPOBAHUNA

MepkanTaHbl C HU3KOW MOMEKYNAPHON Maccoii, 0BblMHO copepxailuuecs B 6eH3uHe, He oBHapyxuBa-
lOTCS B pacTBOpe ANA TUTPUPOBAHUA NPU UCMONb3OBAHMM KUCIOTO pacTBopuTens. Ons onpeseneHus mMep-
KanTaHoB ¢ 60nee BbICOKOW MOMEKYNsAPHOW MacCo, 0BbIYHO MPUCYTCTBYIOLLMX B KEPOCUHAX, aBUALMOHHBIX
TYPOUHHBIX TONMMBAX U AUCTUNMATHLIX TOMNNMBAX, MPUMEHSIIOT KUCHbI PacTBOPUTENb ANA TUTPOBAHWS NS
JOCTIKEeHUA Gonee BbICTPOro paBHOBECUSA MEXAY NOcriejoBaTeribHbIMM A06aBkaMu TUTPaHTa.
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6.10.1 LLlenovyHou pacTBOpUTESNb AN TUTPOBAHUA

PactsopatoT 2,7 1 auerara Harpus TpexsoaHoro (NaC,H;0,-3H,0) unm 1,6 r GessoaHoro auerara Ha-
Tpua (NaC,H;0,) B 25 MNn BoAbI, HE COAEPXKALLEN PACTBOPEHHBLIN KUCNOPO/, U BNMBAIOT B 975 MN nponaxo-
na-2 (99 %) (npumeyvanue 1).

Mpu HEOBXOAMMOCTU EXXEAHEBHO NEPE] NMPUMEHEHUEM PaACTBOPAa yAansIoT U3 HEr0 pacTBOPEHHBINA KUC-
nopog, 6bICTPO Nponyckas a3oT yepes pacTBop B Te4eHue 10 MuH. PacTBOp XpaHAT B YCNOBUSAX, 3aLLMLLEHHBIX
OT BO34yxa u cBeTa.

UT06bl MaKCMMarnbHO YMEHbLUMTL PACTBOPEHME KMCNOPOAA NPpU XpaHeHUW, nepes repMeTusaumen co-
cyAa Haj NOBEPXHOCTbLIO paCTBOPUTENSA CO3AAI0T cpeay a3oTa.

6.10.2 Kucnbiii pacTBopUTens Afsi TATPOBAHUA

PactBopsitoT 2,7 r auertarta Hatpusi TpexsogHoro (NaC,H;0,-3H,0) unm 1,6 r 6essoaHoro auetara Ha-
Tpusa (NaC,H;0,) B 20 Mn BOAbI, HE coaepXaLlen kKucnopoaa, BnNUBaioT B 975 mn nponaxona-2 (99 %) (npu-
Me4yaHue 1) n gobaensaior 4,6 Mn NeAstHOW YKCYCHOW KUCNOTbI.

Mpu He0Bx0AMMOCTH eXXEeAHEBHO NEpes NPUMEHEHUEM pacTBOpa yAansoT U3 HETO PaCTBOPEHHBIN KUC-
nopog, 66ICTPO Nponyckas a3oT Yepes pacTBop B Te4eHne 10 MuH. PacTBOp XpaHAT B YCNOBUSAX, 3ALUMLLEHHBIX
0T BO3AyXxa W cBeTa. YToObl MaKCMManbHO YMEHbLLUMTL PACTBOPEHUE KUCIIOPOAA B pacTBOpUTENE NPU XpaHe-
HWK, Nepes repMeTM3aumnen cocyaa Haj, NOBEPXHOCTLIO PACTBOPUTENS CO3AAIOT cpeay a3oTa.

6.11 MonupoBo4yHaa Gymara unu TKaHb, CPeAHMI pa3mep 4yacTul abpasumBa KOTOPbIX COCTaBMSAET
6—20 MKM.

7 OT60p Npo6

7.1 Npo6bl otéupaior B cootBeTcTBUU ¢ ASTM D4057 unu ASTM D4177.

7.2 MetunMepkantaH (MetaHTuon) kunut npu 6,2 °C n MOXET NPUCYTCTBOBATb B HEITUIMPOBAHHOM
GeHsnHe. Ecnn npucyTcTBME MepKanTaHa M3BEeCTHO UNKU npeanonaraercsi, Npobbl ANs UCNbITaHUS cneayet
XpaHUTb Npu TeMneparype Huxe 4 °C, ytobbl NpeaoTBPaTMTL NOTEPI0 MEPKaNTaHa U3 Takux Npo6.

8 lMoparoroBka annapartypbl

8.1 CTeknsAHHbIN 3neKTpoa

Mocne kaxxaoro py4yHOro TUTPOBAHUSI UMM CEpPUM TUTPOBAHUI B CNyYae NPUMEHEHUsI aBTOMAaTUYECKUX
CUCTEM TUTPOBAHUA INEKTPOA NPOTUPAIOT MAIKOM YMCTOM TKaHbLIO U ononackuearotr Bogown. Mepuoguuecku
(He pexxe OOHOrO pasa B HeAEMNI0) OYULLIAIOT ANeKTpoA, NOMELLMBas UM B TedeHue He Gonee 10 ¢ xonoaHbIi
pacTeBop XpoMoBoOi kucnothl. (MpeaynpexaeHune — PacTBOp XPOMOBOW KMCAOTbI Bbi3biBaeT CUIIbHbIE
OXOrU, ABMISIETCS KAHLIEPOreHOM U CUMbHbIM OKMCIIUTENEM (KOHTAKT ¢ APYrUM MaTepuariom MOXeT Bbl-
3BaTb BO3ropaHue), rurpockonnyeH. B paBHOi cTeneHn MOXeT ObITb UCNOML30OBaH B TeuyeHue He 60-
nee 10 c oyMLAIOWMIA PACTBOP, HE COAEPXKAWMIA COeaAUHEHNI XPpoMa.) Mpu XpaHEHUU IaNEKTPoaa MexXay
TUTPOBAHMSAAMU HUXHAS NONOBUHA €r0 AOIMKHA ObITb MOrPY>KeHa B BOAY.

8.2 dnekTpoa u3 cepedpa/cynbduaa cepebpa

ExxeqHeBHO nepea UCNoNb30BaHMEM AN UCNbITAHUKA UK Nepea NpoBeaeHueM aHanusa o6pasuos Ans
KoHTponsa kavectsa (QC) (pasaen 12) anekTpoa NOKPLIBAIOT CBEXUM Cynbuaom cepebpa cneayiolmm me-
TOAOM:

8.2.1 3nekTpoa WNMAYIOT NONUPOBOYHON OyMaromn unu TKaHbiO 40 NOABEHMA YUCTON cepebpsHol no-
BEPXHOCTH.

8.2.2 3nekTpoa ycraHasnuealoT B paboyee nonoxeHue u norpyxatot 8 100 mn pacTBopuTens Ans TM-
TPOBaHus1, cofepxallero 8 mn pacteopa cynbduaa Hatpus (Na,S).

8.2.3 U3 BiopeTkn npu nepemeLwumaHumn B TeueHne 10—15 mun goGasnsior 10 Mn pacTBopa HUTpaTa
cepebpa (AgGNO3) koHueHTpaumn 0,1 Monb/n.

8.2.4 BblHUMAIOT aneKkTpoa u3 pacTtsopa, NPOMbIBAIOT BOAOW U NPOTUPAIOT MSITKOW YMCTON TKAHBIO.

8.2.5 B npomexyTkax Mexay TUTPOBaHUAMM (Kak Npu py4yHOM, TaK U NPyU aBTOMaTU4ECKOM) INEKTPOoAbI
onyckaloT He MeHee YyeM Ha 5 muH B 100 mn pacTesopuTens Ang TUTpoBaHus, coaepxadlero 0,5 mn pacteopa
HuTpara cepebpa koHueHTpauuun 0,1 monb/n.

4
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9 lMpoBepeHue ncNbITaHUA

9.1 OnpepaeneHue NNOTHOCTHU

Ecnu konu4ectBo Npobbl 3mepsiior No 06beMy, TO NNOTHOCTL ONPEAEnsiT METOAAMU, NPUBEAEHHbI-
mu B ASTM D1298 unu ASTM D4052, npu Temneparype or6opa npobbl unu npu CTaHfapTHON Temnepary-
pe ¢ nocrneaylolwmMM Nepec4eTom ¢ NOMOLLBIO Tabnul u3MepeHusi napameTpoB HEPTU U HePTENnpPOaYKTOB
(ASTM D1250) k Temnepatype otbopa npobbl.

9.2 Ypanenue ceposogopoaa

Mpo6y UCTILITLIBAIOT KAYECTBEHHO Ha NPUCYTCTBME cepoBoaopoaa (H,S), cmewmsasn 5 mn npoGel ¢ 5 M
kucnoro pacrsopa cynbchara kaamus (CdSO,). Ecnn ocafok He NOABNAETCS, NPOBOAAT aHanu3 npobsl B co-
oTBeTCcTBMM C 9.3. ECNn NOABNAETCA XKENThI 0CaA0K, CepOBOAOPOA YAANAIOT cneayiowwmm obpasom. Mopuuio
npo6bl, 06bEeM KOTOPOI B TPU-YETbIPE pa3a bonbLue, YyeMm TpebyeTcsa Ang UCNLITAHWIA, NOMELLIAIOT B AENUTENb-
HYI0 BOPOHKY, CO/IEpXXalLLyl0 KUCMbIA pacTeop cynbdara kagmust (CdSO,), B konuuecTse, paBHOM NONOBU-
He 06beMa npobbl, U IHEPTUYHO BCTPSAXMBAIOT. OTOPACKLIBAIOT BOAHYIO (ha3y, COAEPKALLYIO XEeITblii 0Cafo0K.
MoBTOPAIOT 9KCTparupoBaHWe Apyroi nopuueil KUCIoro pacteopa cynbdara kagmus. CHoBa oTOpachIBaloT
BOAHYIO ¢hasy U npombiBaloT Npody Tpems nopuusiMu BoAbl N0 25—30 MmN, BbLINUBASA BOAY NOCHE KaXAOro
npoMbiBaHus. PUNLTPYIOT yrnesoaopoa Yepe3 dymaxblii punsTp. MpoBoAAT UcnbITaHME HeBONbLUOI nop-
LMK NpOMbITOi Npobbl B Npobupke ¢ HEGONbLUMM KONMMYECTBOM pacTBopa cynbdara kagmus, Kak ykasaHo
Bbile. Ecnu ocaok He BbinagaeTt, NPOBOAAT UCMbITaHME B cooTBeTCcTBUM C 9.3. Ecnn ocagok nossnsiercs,
MOBTOPSIIOT IKCTParupoBaHue ¢ pacTBopomM cynbdara kaamusa (CdSO,) 10 NOAHOTO yaaneHs cepoBoAOpOAa.
(NpeaynpexaeHne — Hekotopble 6€H3UHbI NPSIMON NEPeroHKu, 0CO6EeHHO NOflyYeHHble U3 NPUpoa-
HbIX ra30KOHAEHCATOB, MOTYT COAepPXaTb 3HAYUTENbHbIE KONMMYECTBAa KaK HU3KOMONEKYNAPHbIX Mep-
KanTaHoB, TaK U PACTBOPEHHOW 3NIeMEHTApPHOM Cepbl, KOTOpPLIe NMPW HarpeéBaHUM B YCNOBUAX nNepe-
rOHKU MOTyT BbiAenATb cepoBogopon. Mo3TtoMy B npouecce yaarneHusa ceposoaopoaa (u nocne ero
NONHOIO BbIAENIEHUs) XKenaTtenbHO NPoOy He HarpeBaThb.)

Ecnu nony4yeHHble pe3ynbTaTbl UCMbLITAHUS HE UCNOMb3YIOTCA ANS Lenei apoutpaxa u umeercsa npo-
Tokon obecneveHus kauvecTBa/kKoHTpons kadecrsa (QA/QC), MOXET NPUMEHATHLCH anbTepHaTMBHBLIA METOA
yAaneHus ceposoaopoaa. B anstepHaTMBHOM MeToAe MCnonb3yloT Bymary, NPONUTaHHYIO aueTaroM CBMHLA,
n BukapboHaT HaTpus, Kak ykasaHo B npunoxerHun X.1.

MMetoTcst LOCTYNHbIE aBTOMATU3UPOBAHHbLIE U3MEPUTENbHBLIE NPUOOPLI, KOTOPbIE UCKMIOYAT HEOHXO-
AMMOCTb yaansaTb coaepaiuuiicsi ceposogopos (H,S) A0 NpoBeAeHUs UCTIbITAHUSA, TaK Kak KpuBas TUTPO-
BaHusa ceposogopoaa (H,S) He coBnajaer ¢ KpUBOW TUTPOBAHWUA NPU ONpeAeneHnn Tuona unm mepkanra-
Ha. Takoe 0BopyaoBaHWE MOXET UCMONb30BaTbCA B TOM CMyyae, eCnv UCNbITaHWe He NpeaHasHa4YeHo AnAa
apbuTpaxHbix Lenen. MNMpu yCTaHOBMEHUM nokasarenen TOYHOCTU HACTOALLEro METoAa He UCMOoNnb3oBasuchb
[aHHbIE, NONYYEHHbIE NPU NPOBEAEHUU UCMBITAHWIA C BLINOMHEHWEM YKa3aHHOI ansTepHaTUBHON Npoueayps.l.

9.2.1 [Ona apOuTpaxkHbIX LENei MCMONb3yT crnocod, npuBeaeHHbIN B 9.2. MNpumepom HeapBuTpaXKHON
CUTyauumn SIBMIAETCA NOBCEAHEBHLIN KOHTPOIb HA HedTenepepabaTbiBaloLWMX NPeanpUaTUAX.

OTMepAT NMNETKON (MAK APYTMM NOAXOASALWMM YCTPOMCTBOM) UK B3BeLumBaloT 20—50 mn ncxogHom
unu obpabotaHHoN NpoBbl U NOMELLAIOT B CTakaH ANda TUTPOBaHUA (Hanpumep, BMeCTuMocThio 200, 250 unu
300 wmn), cogepxaiwumii 100 M COOTBETCTBYIOLLErO pacTBOpUTENA AN TUTpoBaHuA. CTakaH NoMeLlaloT Ha
CTeHA ANA TUTPOBAHUSA UMM aBTOA03aTOP aBTOMATMYECKON CUCTEMbI TUTPOBAHUA. [pu NpumMeHeHnn aBToma-
TUYECKOW CUCTEMbI TUTPOBAHUA BOCMPOM3BOAAT YCNOBUS UCMbITAHUSA, yka3aHHble B 9.3.1—9.3.3.

Perynupylot ctena Anst TUTPOBaHWA Tak, YTOObI aneKkTpoabl ObinyM NOrpy>KeHbl HanonoBuHy. Bropetky
HaMOIHAT CMPTOBLIM PAcTBOPOM HuTparta cepebpa (AgNO,) koHueHTpaumm 0,01 mons/n 1 pacnonaraiot
Tak, YTobObl €€ HOCKK oKasancs npubnuanTensHo Ha 25 mm (1 AK0AM) HUXKE MOBEPXHOCTU XKUAKOCTU B CTaKaHe.
Perynupylot ckopoCTb MeLuarnku Ans SHEPruyHOro nepemeLlumBanHus 6e3 pasdpbi3rnBaHus.

9.2.2 3anucbiBalOT UCXOAHbIE MOKa3aHusA BIOpeTku 1 noTeHumana anemeHta. OBbl4HbIE NOKa3aHWA U3-
MepuUTENbHOrO NpMbopa Npu HaNMYMU MEepPKanTaHOB HaxXoAATCA OT MUHYC 250 ao muHyc 350 mB. JobGaensior
Marnble nopumm pacteopa Hutpara cepedpa (AgNO;) koHueHTpaumm 0,01 MOnb/N 1 nocne ycTaHoBMNeHNsI no-
CTOSIHHOTO 3Ha4YeHUs NoTeHUMana 3anMcbIBaloT NOKa3aHus BIOPeTkU U u3MepUTenbHOro npubopa. MoteHuman
CUYMTAETCA MNOCTOSAHHBIM MPU UBMEHEHUU €ro He Bonee 6 MB/MUH.

MpumMmedyaHue 2 — Ecnu nony4eHHbIe 3Ha4YEHNsi NOTeHLUMaNa CBEXenPUroTOBIIEHHBLIX SNeKTPOA0B HeyCTOR M-
Bbl, BO3MOXHO, YTO 3MEKTPOA LI COOTBETCTBYHOLMM 06pa3oM He Bbinu o6paGoTaHbl. OBLIMHO 3Ta TPYAHOCTL UCHe3aeT npu
nocnegyroLnx TUTPOBaHUSIX.
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MpuMmeyvaHune 3 — MNpu ucnbiTaHuK NPo6 ¢ AOCTATOMHO BLICOKOW KOHLIEHTpaLWeil MepKanTaHoB UCMONb3oBa-
Hue Npo6 o6beMoM 20—50 MN MOXeT NoTpe6oBaTb MHOrO BPEMEHU AMA TUTPOBAHUA M GONbLIOTO KoNMYecTBa TUTPaHTA.
[ns ucnbiTaHus Takmx Npo6 MOXHO NCNONL30BaTb HAUMEHbLLMIA 06beM NPO6 UK UCXOAHYI0 NPoby Nepes TUTpoBaHUEM
pa3baenaTb COOTBETCTBYIOWUM pacTBOpPUTENEM, KOTOPLIA HEe COAEPXMT MepKarnTaHOB U SBNSETCS CMeLUUBaoWUMCA C
npo6oit o6bemom 20—50 mn. To4HOCTb MeTOAA NpWU UCMONb3oBaHMKU NPob obbemMom MeHee 20 MN MNU pa3GaBneHHbIX
npo6 He onpegenanack Npu MexnabopaTopHLIX UCCNEA0BAHMSX.

NMpumeyaHune 4 — B HekoTopbix Npubopax anreGpandeckuil 3HaK noTeHLWarna MOXeT OKasaTbCs NPOTUBO-
MOSIOXKHbLIM.

Ecnu npu no6asneHun kaxaon nopumum pactsopa Hutpara cepebpa usmeHeHue noteHyuana Hebonb-
woe, gobasnsior nopunu o6vemom 0,5 mn. Mpu n3meHeHum noteHuuana Gonee yem Ha 6 mB/0,1 mn goGae-
NSIOT NOpLUMKM pacTBopa HuTpaTa cepedpa koHueHTpaummn 0,01 monb/n, 06bemom 0,05 mn. [10 KOHEHHOW TOUKM
TUTPOBAHMSA ANA NOMy4eHU NOCTOSAHHOIO NOoTeHuuana MoxeT norpebosarbca 5—10 MuH. HecMoTpA Ha He-
06X0AMMOCTb JOCTUXKEHUA YCNOBUIN PAaBHOBECUA, NPOAOIIMTENLHOCTb TUTPOBAHUSI AOIMKHA ObITb KaK MOXHO
Kopouye, UToObl u30exaTb OKUCNEeHU COEANHEHNI Cepbl KUCMOPOAOM BO3Zlyxa. Hauaroe TutpoBaHue Henb3s
npepbiBaTh, a NOTOM NPOAOIKATH.

9.2.3 TutpoBaHue NPOAOMKAIOT A0 TeX NOP, NOKA U3MEHEHUE NOTEHLMana anemMeHTa npu ao6asneHuu
0,1 mn pacteopa HuTpaTa cepebpa koHueHTpauun 0,01 MONb/N He CTAHET OTHOCUTENbHO NOCTOAHHBIM.

MoTeHuMan cunTaloT NOCTOAHHBLIM, €CAU OH USMEHSIETCH MeHee YyeM Ha 6 MB/MUH. TUTPOBaHHLIN pac-
TBOP YAansioT, XOpOoLUO NPOMbIBAIOT 3MEKTPOAbl CHavana CnMproM, 3aTeM BOAOW U BLITUPAIOT CyXON TKaHbIO.

Mpu ucnonbL3oBaHMM aBTOMATUYECKON CUCTEMbI TUTPOBAHMS XOPOLLO ONOMackMBaloT SNEKTPOoAbl Cnup-
TOM, laBasi BO3MOXHOCTb U30bITKY CNUPTa CTeYb C aNeKTpoAa, 3aTeM NepexoasT K TUTPOBAHUIO crneaytoLen
npobbl. Mexay nocneaoBaTtenbHbIMUA ONpPeaeneHnsaMu (Unu cepumn onpeaeneHuin B Cnyvyae aBToMaTu4eCckon
CUCTEMbI TUTPOBAHMUSA) B OAUH U TOT e AE€Hb 3NEKTpoAbl XPaHAT B COOTBETCTBUM C 8.1 1 8.2.5.

9.3 Mpu HEOBXOAUMOCTH, a NPEANOYTUTENBHO EXXEAHEBHO, NEpea NCNONb30BaHWEM 060pyaoBaHUA AnNA
UCMbITAHUIA NPOBOANTL XOMOCTOW ONLIT B COOTBETCTBUK C 9.3—9.3.3 6e3 f06aBNEHUS UCNBITYEMOTO NPOAYKTA.

10 Pacuet

MaccoByto LOMI0 MepKanTaHOBOI cepbl B Npo6Ge pacCYMTLIBAKOT Creaylowmum 06pasoMm:

cepa mepkanTaHoBas, % = (DM (A — A) x 3,206)/W Q)
nnm
cepa mepkantaHoBas, % = (DM (A, = Ap) x 3,208)/(d x V), 2
D= (W+D/w, (3)
D= (V+ UV, C))

rae A, — ofbem pacteopa HuUTpara cepebpa, M3pacxofi0BaHHbI Ha TUTPOBaHME NPOOLI 4O KOHEYHO TOYKN
npu pasHoOCTK noTeHuyuanos okono nntc 300 mB (pucyHokK 1), mn;

Ay, — oBbem pacteopa HuTpara cepebpa, U3pacxofoBaHHbIA HA TUTPOBAHWE [0 KOHEYHOM TOYKW Npu
pasHoCTK noteHyuanos okono nnoc 300 MB (pucyHOK 1), B XONOCTOM OnbiTe, MN (OCTanbHbIE KO-
ahpuyneHTbl PopMyn HE USMEHSIOTCS);

d — nnoTHOCTL Npobbl Npu Temnepartype ee oT6éopa, r/Mit;
D — koadhbpuumeHT pazbasnenus (npu He0BGX0AMMOCTU CM. NpUMEYaHue 3);
I — macca ncnonb3yemoro pasbasurens, T;
J — o6vem ncnonb3yemoro pasbasuTens, M;
M — MOnsipHOCTb pacTBOpa a3o0THOKWUCHIOrO cepebpa;
W — macca npo6bl, MCNONb3yeMon ANs UCNbITAHWUN, T;
3,206 — 100 x Mr/aKBMBaNEHT CEPbl B MEPKANTaHe;
V — o06bem npobbl, UCNONMb3yeMOl AN UCTILITAHUIA, M.

11 Obpabotka pe3synsraroB

11.1 OOpaGoTKa AaHHbIX

Mpn NOCTPOEHUU KPUBOIN NOTEHLIMOMETPUYECKOrO TUTPOBAHUS HAHOCAT 00LWMe 0ObeMbl pacTBOpa HU-
Tpara cepebpa koHueHTpauun 0,01 mone/n U COOTBETCTBYIOLLME UM NOTEHUMANbI SSYeliku. BelBupaiotr KoHeuy-

6
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HY0 TOUKY Npy Hanbonee NONOXUTENIbHOM 3HAYEHWN CaMOro OTBECHOMO YYacTKa KaKAoro «ckauka» Ha KpuBoW
TUTpPOBaHMA (PUCYHOK 1). dopma KpMBOW TUTPOBaHMSA 3aBUCUT OT NpnGopoB. OAHAKO MHTepnpeTauusi KoHeu-
HOW TOYKM A0/MKHA OCYLLEeCTBAATLCS, Kak yka3aHo Bblille

11.1.1 MpwucyTCTBYIOT TONIbKO MepkanTaHbl. KpuBas TUTpoBaHUS MPO6bI, B KOTOPOI NPUCYTCTBYIOT O4HU
MepkanTaHbl, UMEeeT BWA, NepBOli KPMBON TUTPOBaHWSA, NPUBEAEHHON Ha pucyHke 1, ¢ Haya/bHbIM NOOrMM
y4yacTKOM Mpu noTeHumasne, paBHOM wam 6osniee oTpuuaTesnibHOM, 4Yem MuHyc 250 MB, M KOHEYHOW To4Kol
TUTPOBaHUA, AOCTUraemoi, Korga M3MeHeHue noTeHuuana cocTasnseT 6 MB/MWH u ganee ymeHbluaeTcs C
[o6aBneHNEM Kaxkaol nopuuy TUTpaHTa.

11.1.2 TMpucyTCTBYIOT MepKanTaHbl U 3fieMeHTapHas cepa. MpucyTcTBMe B NPOGE 3/1EMEHTapHOl cepbl
1 MepKanTaHOB MPMBOAMUT K XMMUYECKOMY B3auUMOAENCTBMIO, U MPU TUTPOBaHWM B UCMOJ/Ib3yeMOM pacTBOpU-
Tene ocaxpaetcs cynbdug cepebpa (Ag2S)

11.1.3 Ecnm mepkanTaHbl B Npo6e NpUCyTCTBYHOT B M36bITKE, TO ocaxaeHne cynbduaa cepebpa (Ag2S)
NPOUCXOANT Npu noTeHumane ot MuHyc 550 Ao muHyc 350 MB 1 3aTem creflyeT ocaxieHue mepkantuga ce-
pebpa A0 AOCTMXEHMA KOHEYHOI Toukn npy natoc 350 MB. YKasaHHbI cnyyali nokasaH Ha cpefHei KpuBoi
TUTPOBaHWA, NpUBeAEHHON Ha pucyHke 1 Tak kak Becb cynbdug cepebpa obpasyeTcs U3 3KBMBASIEHTHOro
KonnyecTBa MepkanTaHoB, A/ pacyeTa MepKanTaHOBOW cepbl He06x0AMMO 6paTb 06BEM TUTpaHTa A5 Non-
HOro TUTPOBAHNA 40 KOHEYHOW TOYKM 06pa30BaHMsA MepKanTuAoB.

11.1.4 Ecnu B npobe B u3bbITKE MPUCYTCTBYET 3/IEMEHTapHas cepa, TO KOHeL, ocaxAeHus cynbduia
cepebpa onpegensoT B TOi xe ob6nactu (nac 300 MB), Kak B clydyae mMepkanTuga cepebpa, u paccuutbiBa-
10T KaK MepKanTaHOBYIO cepy

11.1.5 Mpu ncnbiTaHnn Npob nerkmx 6eH3MHOB, codepXxallmx meTaHTnon (MeTuaMmepkanTaH) unm 6onee
TsKenble TMO/bl (MepkanTaHbl), MOXHO MOMly4UTb OLWIMGOYHbIE pe3ynbTaTbl. N8 yKasaHHbIX NPOAYKTOB WMHO-
rga Heo6xoAMMOo OXNafuTb U MOTOM NOAAEPXMBaTb MPU UCMbITaHMM No 9.2—9.4 TemnepaTypy annapartypbl
Hke 4 °C. Ina Takmx npo6 3To AeicTBMe MOXeT ObiTb HE06X0AMMO 4SS Mony4veHus 6osiee BOCNPOU3BOAU-
MbIX Pe3y/ibTaToB.

PUCYyHOK 1 — KpuBble NOTEHLMOMETPUUECKOTO TUTPOBAHUS
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12 O6ecneyeHue kauectBa (QA)/koHTponb kayecTtBa (QC)

12.1 BbinonHsas npoueaypy aHanusa obpasuos QC, ybexaarorca B npaBunbHOCTU paboTel npubopa u
BbINOSTHEHUSA MPOLEAYPbI UCNBITAHUS.

12.1.1 Ecnu npoTokonbl QA/QC nonyyeHbl B YCTAHOBMEHHbIX YCNOBUSAX UCMLITAHWUIA, TO OHWU MOTYT Npu-
MEHATLCA 4Ns NOATBEPXAEHUS HAAEKHOCTU PE3YNbTaToOB UCTILITAHUS.

12.1.2 Ecnu npoTtokonbl QA/QC He 0CHOBaHbI Ha YCTAaHOBMEHHBIX YCNOBUAX UCMbITaHUA, TO AnA QA/QC
cneayer ucnonb3oBaTth npunoxeHue X.2.

12.2 Monb3oBaTensiM HACTOALLEro MeToaa MUCMbITaHUs PEeKOMEeHAYeTCsi, UToObl B KOHTpaKkTe oAHa
unu 6onee AOroBapuBalOLMXCA CTOPOH MOFM MPUMEHSATb MONOXEHNS NPUNOXeHUs X.2 Kak 06a3aTenbHyio
NPaKTUKY.

13 lMpoTokon ucnbiTaHui

13.1 Pesynbrat 3anucbiBaloT ¢ TOYHOCTbIO A0 0,0001 % (M/m) Unm ¢ TOYHOCTbLIO A0 1 MI/KT.

14 MNpeun3snoHHOCTb U CMeLeHue metToaa

14.1 TpeunsmMoHHOCTb HAaCTOALLIEro METOAa Noy4eHa Npu CTaTUCTUMECKOM aHanu3e pesynsratoB Mex-
nabopaTopHbIX UCTILITAHUN.

14.1.1 MoBTOpPAEMOCTb

PacxoxaeHne mMexay AByMsl MOCneAoBaTeNbHbIMUA pe3ynbratamu UCTbITaHUA, NONYYEeHHbIMU OAHUM U
TEeM e onepaTopoM Ha OAHOW W TOW Xe annaparype npu NOCTOSAHHbIX YCNOBUAX UCNbITAHWUIA HA UAEHTUYHOM
UCNbITYEMOM MPOAYKTE B TEYEHWUE NPOAOIIKMTENBHOrO Nepuoaa BpeMeHu npu npasuibHOM BbIMOMHEHUU Me-
TOAA UCNLITAHUSA, TONMBKO B OAHOM Crydae U3 ABaALATU MOXET NPEeBbILATb CNeAyoLMe 3HaYEHUs:

0,00007 + 0,027X (npumedaHue 5),
roe X — cpegHeapumMeTuyeckoe 3Ha4eHme MaccoBO AONKU MEPKanTaHOBOW cepbl, %.
MpumedvaHue 5— MNokasaTenu NpeLM3MOHHOCTU rpachueckn NpeacTaBneHbl Ha PUCYHKe 2.

14.1.2 BocnpoussoguMocTb

PacxoxaeHue mexay ABYMS OTAENbHLIMU U HE3ABUCUMBIMU PE3ynbTaTaMu, MOMyYEHHbIMU Pa3HbIMK
oneparopamu, paboTalowmmmn B pasHbix naboparopuax Ha UAEHTUMHOM UCMLITYEMOM NPOAYKTE B TEYeHue
NpoAOIMKMTENLHOMO Nepuoaa BPeMEHU NpU NPaBUNbHOM BbIMOMHEHUW METOAA UCTILITAHUA, TOMLKO B OHOM
cny4yae u3 Asaauatv MOXET NPeBbIWAaTh CRneayLme 3HaYeHUA:

0,00031 + 0,042X (npumevanue 5),
rae X — cpeaHeapudmeruyeckoe 3Ha4eHMe MacCoBOI A0NM MEPKaNTaHOBOW cepbl, %.
14.2 CmeuieHune

CMeLLeHne aAnA Npoueaypbl HaCTOALLET0 METOAA UCTILITAHUA HE ONPEAENEHO.
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MaccoBasi 019 MepKanTaHoBOli cepbl, %
1— nosTopsemocTs; 2— BOCNPOM3BOAMMOCTD

PucyHok 2 — lpaduyeckoe npefcraBieHne nokasaresnein nNpeunsmoHHOCT onpeaenieHns MepKkanTaHoBO cepbl
B 6€H3MHAX, KEPOCUHAX, aBUALUOHHbLIX TYPOUHHLIX U AUCTUANSATHLIX TONMBAX
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MpunoxeHusn
(pekomMeHayeMble)

X.1 AnbTepHaTUBHLI MeToA yaaneHus ceposogopoaa

X.1.1 HasHaueHue

X.1.1.1 Hactosawuit MeToa SBMAETCA ansTepHaTUBHLIM METOAY C UCMOMb30BaAHWEM KUCIOro pacteopa cynbdaTa
Kagmus.

X.1.1.2 HactoAwmiA MeTog npeaycMaTpuBaeT WCronb3oBaHWe Oymaru, nponuTaHHOW aueTaTtoM CBUHLUa
(MNpeaynpexaeHue — SQ0BUT, onaceH AnA 300pOBbs, MOXET ObITb TOKCUYEH NpuW NpornatbiBaHUU, BAbIXaHUU
WUNU NMPOHUKHOBEHMU Yepe3 KOXY.), AN UCMbITaHUSA Ha NPUCYTCTBME CEpPOBOLOPOfa U ero ypaneHus 6ukapboHaTom
HaTpus.

X.1.1.3 OaHHbI METOA He JOSKEH NPUMEHATLCA ANA apbuTpaxHbix Npob unu korga npotokonamum QA/QC perna-
MEHTWUPOBaH METOJ UCNbITaHUS, YCTAHOBNEHHLIW B HACTOALLEM CTaHAapTe. ANsTepHaTUBHBIA METOL MOXET NPUMEHATLCSA
LNA NoBcejHEBHOro KOHTponsA Npob Ha HedTenepepabaTeiBatoWUX NPEANPUATUSX.

X.1.2 CywHoCTb MeToAa UCMbITaHUA

X.1.2.1 CepoBofopoga onpeAenstoT ¢ NoMOLLbIo NONOCcoK punsTpoBansHoi ByMaru, NponuTaHHbIX aLeTaTom CBUH-
Lia 1 BbICYLLEHHBLIX Nepef Ux ucnonb3oBaHueM. CoOTBETCTBYIOLLMM 06pa3oM MpUroTOBIIEHHLIE NONOCKK NPU UCMONbL30Ba-
HWM MEHSIOT CBOW LIBET ¢ 6ernoro Ha TEMHEIV 3a cHeT ocaxeHns cynbduaa cBUHLA Noa fJeicTBMEM CEpOBOZOpOLa.

X.1.2.2 CepoBogopoa yaansoT MHOMOKpaTHO MOBTOPSAOLMMCS NPOMbIBaHWEM BOAHBIM pacTBopoM BukapboHaTa
HaTpusa A0 Tex nop, noka B npobax He ByaeT ycTaHOBNEHO OTCYTCTBUE CepoBOAOpoAa Mo NpoLeaype HacTosLero MeToaa.

X.1.3 PeakTuBbl U MaTepuanbl

X.1.3.1 YucTtoTa peakTnsoB

Bce peakTuBbl AOMKHBI COOTBETCTBOBATE TPeboBaHMAM 6.1 HacTosLLero cTaHgapTa.

X.1.3.2 MoryT 6bITb NCNOMb30BaHbl MMetoLMecs B Npofaxe pacTsopbl M Bymara AN UCbITaHUS, €CNU OHW COOT-
BeTCTBYIOT TpeboBaHuAM 6.1 HacTosLLero cTaHgapTa.

X.1.3.3 BogHbli pacTBOp aueTarta cauHua

[OTOBAT pacTBoOp ¢ MaccoBoil Aoneii aueTaTa cBuHUa [(CHLCOO) ,Pb-3H,0] 5 % B BoOAtE.

X.1.3.4 Bymara gns ucnelTaHusi, NponuTaHHas pacTBOPOM aLeTaToM CBUHLA

Monockn cunesTpoBansHoN Bymary BblEepPXUBAOT B pacTBope auetarta CBUHUA AO HACLILEHWA W OCTaBNAKT
coxHyTb. (MpeaynpexaeHne — ByMaxHble NONOCKU pearupyior ¢ CePOBOAOPOAOM, NOITOMY UX HEOBGXOAUMO Cy-
WKTb U XPaHUTb B cpede, He coaepXallieit cepoBogopoaa.)

X.1.3.5 BogHbllt pacteop 6ukapboHaTa HaTpus

PacteopsitoT (50 £ 1) r 6ukapGoHata HaTpusa (Na,HCO;) B Boe n foBoasT obbem pacTsopa Ao 1 N B MepHON
konbe.

X.1.3.6 Bymara gna ucnbitaHna

McnonbaytoT niobyro nabopatopHyto dunsTpoBansHylo bymary, cnocobHyto BNUTLIBaTL pacTBOp aueTaTa cBUHUA.
(MpenynpexaeHue — AKTUBHbIE cynbcdhuabl, coaepxawmecs: B 6ymare, MeLaloT UCNbITaHUIO.)

X.1.4 MpoBeaeHne UCNbITaHUA U yAaneHue ceposofopoaa

X.1.4.1 ManeHbkyto nonocky 6ymaru, NponuTaHHOW pacTBOpPOM aleTaTa CBUMHUA, NoMeLlatoT B HeGonbLuyto nopuuto
ucnbiTyeMoi Npobel. OKpalLMBaHUe NONOCKU B KOPUYHEBbIA UM YePHBIN LIBET YKa3biBaeT Ha NPUCYTCTBUE CEPOBOAOPOAA.

X.1.4.2 Ecnu npucytctBuUe cepooaopofa yCTaHOBMEHO, BLIMOMHSAIT cnegyiollee.

X.1.4.2.1 BepyT nopyuto npobel, 06beM KOTOPON B TpU UMK YeTEIpe pa3a Gonblue o6bema, HeobxoauMoro Ana Npo-
BeZIEHNA UCMBbITAHWUA, U NOMELLAIOT €€ B AeNUTENbHYI0 BOPOHKY.

X.1.4.2.2 JobaenstoT pacteop 6ukapboHaTa HaTpus, 06beM KOTOporo NpUBNU3UTENLHO paBeH NONOBUHE o6beMa
ucnbITyeMoi nopuun npobkl, U 3HepruvHo BeTpaxusatoT. (MpepynpexaeHue — Ecnu npoayKT ABnaeTcA neTyunMm, To
HeobxoANMO OCTOPOXKHO cOpocUTb N6Goe AaBneHne NapoB, KOTOpoe NOABMAETCA NPU BCTPAXUBAHUM.)

X.1.4.2.3 Copepxnumoe BOPOHKU OCTaBNAOT A0 pasaerneHus ero Ha ABe ¢asbl, a Nocne pasgeneHusa BogHyto dasy
oTbpachiBalorT.

X.1.4.2.4 YrneBoaopoaHyto casy BHOBb TECTUPYIOT HOBOi Morockok Gymaru, NponuTaHHON pacTBOpOM aueTaTta
CBUHLA.

X.1.4.2.5 Tpoyecc npomblBaHUA NPOAOMXAIOT A0 OTpULIaTENBHOMO pesynbTaTta TeCTUPOBAaHWUA Ha NPUCYTCTBUE ce-
posoaopoaa. (MpeaynpexaeHne — MNpu COBMECTHOM NPUCYTCTBUM INEMEHTAPHON CepPbl N MePKanTaHOB NpuU No-
BTOPHOM HarpeBaHMu NPOMbITON NPo6bl BO3MOXHO o6pa3oBaHue ceposoaopoga. O6pa3oBaHue ceposoaopoaa
(nocne npoMbiBaHWA) 6yaeT okasbiBaTb BIUAHUE HA pe3ynbTar UCMbITaHUA, NO3TOMY He cneayeT NOBTOPHO Ha-
rpeBaTb NPOMbITYIO NOPLMIO NPO6bI.)

X.1.4.2.6 Ecnu B UCNbITYeMOW NOPUWM NONHOCTLIO yAarneH CEPOBOAOPOA, ONPEAEnsAlT coaepXaHue Tuona
(MepkanTaHa).
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X.2 OCHOBHbIl€e NONMOXeHUs1 KOHTPONA KauecTBa pe3yNbTaToB UCMbITAHUN ANA METOAOB UCTbITaHUN
Kkomuteta D 02

X.2.1 BeinonHss npouegypy aHanvaa obpasuyos QC, yaocToBepstoTCs B NpaBUnbHOCTK paboTel npubopa v BbI-
NoSIHEHUA NpoLeypsl UCNbITaHUS.

X.2.2 MNepep npoBeaeHMEM KOHTPOMNSA Mpouecca M3MepeHuii Morb3oBaTernto mMeroga HeobxofuMO YCTaHOBUTb
CpefiHee 3HaueHWe 1 NpefenbHble 3HaueHUs onpegensiemMoro nokasatens QC (ASTM D6299 n ASTM MNL7Y).

X.2.3 [nsa ycTaHOBMeHUA cTaTyca cTaTUCTUYECKOro KOHTPOMA BCEro npoLecca UCNbITaHUA perucTpupyroT pesyrb-
TaTbl KOHTpons o6pasLioB QC 1 aHanM3npyrT WX C NOMOLLBIO KOHTPOMNBHBLIX KapT UK JpYroi CTaTUCTUYECKN PaBHOLIEHHON
npoueaypbl. MpU4nHLl NosiBReHWs NobbiX BbiNagatowmux daHHbIX 4OMKHE! ObITh UCCreaoBaHbl. PesynsraThl uccneaosa-
HUSt MOTYT, HO He 06A3aTenbHO, yKasbiBaTk Ha HEOBXOAUMMOCTL NOBTOPHON KanMBpoBKK annaparypsi.

X.2.4 Tlpn OTCYTCTBUW KOHKPETHbIX TpeboBaHWii, NpuBegeHHbIX B MeTofe WUCMbiTaHUs, YacToTa NpoBEAEHUs KOH-
Tpons obpasuor QC onpeaensaeTca KPUTUHHOCTLIO ONpeLensaeMoro nokasartens, a Takke cTabunbHOCTLIO npolecca uc-
NblTaHus u TpebosBaHWsMKU noTpebutens. OBbivHO obpasel QC [ormKkeH aHanMampoBaThes nepes KaxgbiM UCMbITaHWeM
npo6. Ecnu ucnbiTbiBaoT 6ombLLoe KONU4YecTBo Npob, YacToTy KoHTponsA obpasyoB QC yBenuymBarlT. TeM He MeHee,
€CIn UCTbITaHWe HaxoAMTCA NOZ CTAaTUCTUYECKUM KOHTPOSIeM, YacToTa KOHTpors 06pasLioB QC MOXET BbITb yMeHbLLeHa.

X.2.5 PekomeHzyeTcs, eCnu 3TO BOSMOXHO, YToBkbl TUM obpasua QC, KOTOpbI UCNONb3yeTesa ANs KOHTpons, Obin
npefcTaBuTENbHBIM MO OTHOLLEHMIO K UCTbITYeMbIM Npobam. Ha nepuog npoBefeHus ncnbitaHnii obpasupl QC [omKHbI
6bITb B SOCTATO4HOM KONUYECTBE OAHOPOAHBIMU U CTABUNBHBIMY NPU YCTAHOBMEHHBIX YCOBUSAX XPaHEHNS.

X.2.6 [ononHutenbHble ykasaHus, kacawolmecs obpaslos QC, a Tawke MHDOPMaLMA O NPUMEHEHUN MeToA0B
CTaTUCTUYECKOro KOHTPONS, npusegeHsl B ASTM D6299 n ASTM MNL7Y.

1 ASTM MNL7 PykoBoacTBo no npeacTaBneHNIo laHHbIX aHanusa B KOHTPONbHLIX KapTax, 6-e nsaaxue, pasgen 3.
«Cxema KOHTpOnA AnA oTAenbHbIX opraHusauuity, ASTM International, W.Conshohocken, PA.
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MpunoxeHune OA
(cnpaBouHoe)

CBeaeHUA 0 COOTBETCTBUM CCbINOYHbIX cTaHaapToB ASTM MexrocyaapCcTBeHHbIM CTaHAApTaMm

Tabnuya AA1

0O603Ha4YeHne CCbINOYHOro CTeneHb O603HauyeHne N HaUMeHOBaHWe COOTBETCTBYIOLLEro MeXrocyjapCTBEHHOrO

craHgapta ASTM COOTBETCTBUSA cTaHaapra

ASTM D1193 —_ *

ASTM D1250 IDT MOCT 33335—2015 «Hed1b 1 HedTenpoayKTLl. PykoBoACTBO NO UCNONBL30-
BaHUI0 Tabnuy usmepeHus napameTpoB»

ASTM D1298 IDT MOCT 33364—2015 «Hed1b 1 HedbTenpoayKkTHl Xuakue. OnpeaeneHne NoT-
HOCTW, OTHOCUTENBHOI NIMOTHOCTU U NNOTHOCTU B rpafycax APl apeomeTpom»

ASTM D4052 — *

ASTM D4057 NEQ FOCT 31873—2012 «HedTb U HedpTenpoaykTel. MeToabl py4Horo ot6opa
npo6»

ASTM D4177 NEQ MOCT 2517—2012 «HedTb 1 HedTenpoaykThl. MeToabl ot6opa npo6»

ASTM D6299 — *

* COOTBETCTBYIOLUA MEXTOCYAAPCTBEHHLIA CTaHAApPT OTCYTCTBYET. [lo ero yrBepxaeHua pekoMeHayeTca uc-
nonb3oBaTh NepeBof] Ha PYCCKUil A3bIK AaHHoro ctaHaapta ASTM. MepeBopa AaHHoro ctaHgapta ASTM HaxoguTea B
®denepanbHOM UHOpMaLMOHHOM (hoHAe CTaHAapToB.

M puMeyaHune—B HacTosAwel Tabnuue ncnonb3oBaHbl cneaytolue yerioBHble 0603Ha4eHUA CTeNEHN COOT-
BETCTBWSA CTaHAapTOB:

- IDT — ngeHTUYHbIe cTaHgapThl,

- NEQ — HeaKBMBaneHTble cTaHAapThbI.

YK 665.7.033.52:543.544.4(083.74)(476) MKC 75.160.30 IDT

Kniovesble crioBa: HedpTENPOAYKTbI XXMAKAE, NOTEHLUMOMETPUYECKUI METOA, OnpeaeneHne MepKanTaHOoBOM
cepol
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