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Mpepgncnosue

Llenn, oCHOBHble MPUHUMMNbI Y OCHOBHOI MOPSiAOK NpoBeAeHUss paboT MO MeXrocyAapCTBEHHON CTaH-
fapTtusaunm yctaHosneHsl B FOCT 1.0—2015 «MexrocygapctBeHHasa cuctema craHgaptmsaumn. OCHOBHble
nonoxexua» n FOCT 1.2—2015 «MexrocyfapcTseHHas cucteMa craHgaptusauun. CtaHgaptel Mexrocygap-
CTBEHHbIE. MpaBuia U pekoMeHAauny No MeXrocyaapcTBeHHOW cTaHgapTusanmn. Mpasuna pa3paboTku, npu-
HATUS. 0GHOBIEHUSA N OTMEHbI»

CsefileHuns o ctaHjapTe
1 NMOAIrOTOBJIEH TexHuyeckum KomMuTeTOM Mo cTtaHgaptusaumm TK 58 «HedTb, ras. npogykrbl ux
nepepaboTku, MaTepuasbl, 060pyf0BaHNe 1 COOPYXEHUS Ans HeDTAHON, HEITEXMMMNYECKOW 1 ra30BOi Npo-

MbILLSIEHHOCTU» Pecny6/ukn KasaxcTaH Ha OCHOBE COGCTBEHHOTO NepeBosa Ha PYCCKUIA A3bIK aHr10513bIYHO
BEPCUM MeX/yHapoaHOro cTaHJapTa, yka3aHHOro B NyHKTe 5

2 BHECEH KomMuTeTOoM TEXHMYECKOro perynmposaHusa n Metponorun Pecny6inkn KasaxctaH

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CcTaHjapTv3auuv, MeTposiorm un ceptudmkaymm
(npoTokon oT 18 utoHs 2015 r. Ne 47)

3a NpuHATHME NporosocoBasin:

KpaTioe HauMeHOBaHuWe CTpaHbl Kopa cTpaHbl CokpaljeHHOe HauMeHoBaHne HauuoHanbHOro caraHa
no MK(MCO 3166)004-97 noMK(NCO 3166)004-97 no cTaHgapTusayuu
ApmeHus AM MwuH3koHOMUKN Pecny6nukn ApmeHns
Benapycb BY lFocctaHpapT Pecny6nukn Benapycb
KasaxcTtaH Kz FocctaHgapt Pecny6nvkn KasaxctaH
Kunprusuns KG KblprelactaHgapT
Mongosa MD Monposa-CraHgapt
Poccusa RU PocctaHpapT
Y36ekncrtaH uz Y3cTtaHgapt

4 Mprka3om PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynpoBaHvio U MeTposiorumn oT 31 okTabps
2018 r. N? 897-cT mexrocygapcTBeHHblli ctaHgapT FOCT ISO 16591—2015 BBefeH B AelicTBME B kayecTBe
HalMoHa/IbHOro cTaHaapTa Poccuiickoin depepaumm ¢ 1 sHBaps 2019 r.

5 Hacrtoswuii cTaHgapT naeHTuueH MexayHapogHomy ctaHgapTy 1ISO 16591:2010 «HedTenpogykThbl.
OnpegfeneHne cofepxaHusa cepbl. MeTog OKMCAUTENbHOW MUKPOKy/noHoMeTpum» («Petroleum products —
Determination of sulfur content — Oxidative microcoulometry method». IDT).

MexayHapoaHblli cTaHgapT pa3paboTaH TexHuyeckMM KomuTeToM no ctaHgaptusaumm ISO/TC 28 «He-
dTENPOAYKTbI M CMa304Hble MaTepuasnbl» MexayHapoAHoW opraHusaLumm no ctaHgaptusauum (1ISO).

Mpu NpYMeHeHNn HacToALWEero cTaHjapTa pekoMeHAyeTcs MCNOo/b30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapoAHbIX CTaHAapTOB COOTBETCTBYIOLME VM MEXrocyfapCTBEHHblE CTaHAApTbl, CBEAEHUSA O KOTOPbIX Npu-
BeJeHbl B JONONHNUTE/TLHOM NpUIoXeHnn JA

6 BBEJEH BIEPBbIE
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WHdopmaumsa 06 M3MeHeHUsxX K HacTosAWeMy cTaHfapTy ny6ankyeTca B eXerofHom uHdopmauu-
OHHOM YyKasaTene «HaumoHanbHble cTaHAapThi», & TEeKCT U3MEeHeHWA W NONpaBOK — B €XeMeCAYHOM
NHCOpPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHfapThi». B cnyvae nepecmoTpa (3ameHbl) uam oT-
MeHbI HacTosLero cTaHjapTa cooTBeTCTBYWLee yseoMneHne 6yeT ony6/IMKOBaHO B eXXeMeCA4YHOM
NHOPMaLIMOHHOM YKa3aTene «HaumoHanbHble CTaHAapThl». CooTBeTCTBYLWaa nHhopmauus, yseiom-
NleHne N TeKkCTbl pasmellalnTCca Takke B MHPOPMaLMOHHON cucTeme o6Lero nofb3oBaHNsa — Ha odm-
UunanbHoM caliTe ®eaepanbHOr0 areHTCTBa N0 TEeXHUYECKOMY PeryinpoBaHiio 1 MeTPOIorun B ceTHu
WHTepHeT (www.gost.ru)

© 1SO. 2010 — Bce npaBa coxpaHstTca
© CtaHgapTuHcopm, ochopmnexne. 2018

B Poccwuiickoii ®eaepauny HacToSIWMIA cTaHAAPT He MOXET ObiTb MOMHOCTLIO WK
UacTUUHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B kauecTBe 0(uuMasbHOro
nsnaHus 6e3 paspelleHns defepasibHOr0 areHTCTBa No TEXHUUECKOMY PeryiMpoBaHuio 1
MeTPO/Iorm
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M E X T OCUYL4APCTBETHH B 1 C TAHAOAPT

HE®TEMPOAYKTbI

OnpegeneHne cogepxxaHus cepbl.
MeToA OKUCNNTENbHON MUKPOKY/TOHOMETpUHN

Petroleum products. Determination of sulfur content.
Oxidative microcoulometry method

[ata eBegeHnns — 2019—01—01

1 O6nacTb NpUMeEHEHNA

HacToswwii ctTaHgapT ycTaHaBIMBaeT MeTo4 onpeAeneHns KOHLeHTpaumumn cepbl METO40M OKUCUTE Nb-
HOI MWKPOKY/TOHOMETPUM B CBET/IbIX HedTeNnpoayKTax v CpefHux AUCTUNNATaxX C KOHEeYHOl TemnepaTtypoi
KuneHns He sbiwe 400 °C. MeTo4 npMMeHUM ANA MaTtepuasioB C CoAepXaHWeM cepbl B guanasoHe ot 1 o
100 mr/kr. MpoAyKkTbl ¢ copepxaHvem cepbl 60nee 100 Mr/kr MOTyT 6bITb UCCeA0BaHbl nocne pasbasneHns
noAxoAsALWMM pacTBopuTENEM, HE cogepxalumm cepy. MpoayKTbl C coAgepXxaHuemM cepbl MeHee 1 Mr/kr moryT
6bITb TaKKe uccnefoBaHbl C NOMOLLbLIO MOAN(ULMPOBAHHON METOAUKN, NPUBELAEHHOW B NpuioxeHun A. Mpu-
Be/leHHble 3HaYeHNs NPeLn3noHHOCTM NPUMEHSAIOT ANA n3MepeHns B guanasoHe oT 1 go 100 mr/kr. Hanuune
asoTa C KoHueHTpaumeli 6onee 0,1 % (m/m) un xnopa ¢ KoHueHTpauuein 6onee 1 % (m/m) B npobe CBET/bIX
HedTENPOAYKTOB U CPefHUX AUCTUNNATaX MellaeT onpefesieHno KOHUeHTpauuu cepbl MeTOLOM OKUC/IU-
TeNIbHOW MUKPOKY/TOHOMETPUMN. YMeHbLUEHNE BIMAHUS cofepxaHnsa B Npobe asoTa 1 xopa ocylecTBnseTcs
nytem fob6asneHus asvfa HaTpus B 3neKTponuT. Hannune 6poma v MeTaslloopraHMyecknx coeaunHeHuii ¢
KOHUeHTpauvei 6onee 500 Mr/kr Takke MeLlaeT Npu onpeAesieHnn KOHLEHTpauun cepbl.

NMpumeyaHne 1 — MpUMEHEHNE HACTOSLLENO CTAHAAPTA MOXET NOTPe6OBaTb UCNONb30BAHNE ONACHBIX Ma-
Tepnanos. paboT 1 060pyoBaHMs. HacToswuil cTaHgapT He ycTaHaBnMBaeT Mepbl 6e30NacHOCTU, CBs3aHHbIe C NpoBe-
[eHVeM mpoueayp no HacTosieMy cTaHAapTy. O6s3aTeNnbCTBOM MO/b30BATE/A HACTOSLEr0 CTaHAapTa sBAseTcs ycTa-
HOBMEHWE HaAnexalux mep 6e30MacHOCTV U CO60AeHNe NPUMEHUMbIX MECTHbLIX, PErMOHANbHbIX W FOCYAapCTBEHHbIX
Tpe6oBaHwWii Nepe NPMMEHEHNEM HACTOSALLEro cTaHgapTa.

MpumeuvaHune 2 — MeTo[ MUKPOXY/TOHOMETPUN NPUMEHAETCA NPU UCCNEN0BAHUN CBET/IbIX YINEeBOA0POA0B,
KMNAaWwmx npyu Temnepartype ot 26 "C go 274 "C {Hanpumep, HadTa), KOTOpble NoABeprawTcs NMPoONu3y npyu Temneparty-
pax oT 900 "C go 1200 "C. lopeHne BbICOKOKMMSALLNX KOMNOHEHTOB (Hanpumep, AM3enbHOe TOMNIMBO) MOXET MPUBOANUTD K
06pa3oBaHuni0 KapboHaTCoAEpXaLLMX OT/IOXKEHNIA B BbIXOAHON YacTu TpyGKM 4151 CKUTAHUS, KOTOPble HEOGXOAMMO YacTo
n3Bnekarb.

NMpumeuaHne 3 — PesynbTatbl, NOSy4YeHHbIE MO HACTOALLEMY CTaHAAPTY Ha CBET/bIX U CPeAHUX AUCTUNNS-
Tax. NPUGAM3NTENBHO PaBHbl pe3yibTatam, NoslyyeHHbIM Mo [3].

MpumevaHnune 4 — B HacTosWeEM CTaHAapTe eAnHULIbI BENNUYMH «% (M/m)» ucnonb3yeTtcs AN npeacrasne-
HMA MaccoBoi f0NM MaTepuana, rae m/m o603HayaeT COOTHOLEHWE MacChl BelecTsa K Macce CMecu.

2 HopmMaTumBHbIE CCbIJIKU

B HacTosiWwem cTaHjapTe 1UCNOo/b30BaHbl HOPMAaTUBHbIE CCbIIKU Ha CriefyloLine MexayHapoaHble CTaH-
fapTbl:

ISO 3170. Petroleum liquids — Manual sampling (HedpTenpoaykTbl xuakue. PydHble MeTodbl 0T60pa
npo6)

N3paHue oduymansHoe
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ISO 3171. Petroleum liquids — Automatic Pipeline sampling (HedbTenpogykTbl xuakue. ABTomaTuye-
CKuiA 0T60p Npo6 13 Tpy6onpoBo0B)

ISO 3675. Crude petroleum and liquid petroleum products — Laboratory determination of density — Hy-
drometer method (HedhTb cbipas 1 xuakue HedhTenpoayKkTbl. JlabopaTopHoe onpegesieHne nAo0THOCTU. MeTog,
C MCMNONb30BaHNEM apeomeTpa)

ISO 3696. Water for analytical laboratory use — Specification and test methods (Boga gns na6opatop-
HOro aHanm3a. TexHu4Yeckme ycnoBusa U MeTobl UCNbITaHNIA)

ISO 12185. Crude petroleum and petroleum products — Determination of density — Oscillating U-tube
method (HedTb cbipas n HedbTenpoAykTbl. OnpegenerHne nNAOTHOCTU. MeTof C NPUMEHEHMEM OCLWUNPYIO-
wei U-o6pasHoii Tpy6Ku)

3 CyuwHocTtb MeTOoga

WcnbiTaTenbHyo nNpoby cxuralT B TPy6Ke AN CKUTaHUsi, Yepes KOTOpYy NPOXOAWUT NOTOK Kucnopoaa
Y MHEPTHOro rasa. MpoayKTbl FopeHns NonagatT B sUeliky AN TUTPOBaHWSA, B KOTOPOI ANOKCUA cepbl pearu-
pYeT C NOHOM TpuMoamuaa. NPUCYTCTBYOLWMM B 371EKTPONIUTE. MI3pacxof0BaHHbIl Npy 3TOM TPUMOANS, KY/TOHO-
MeTpUYecKn BOCCTAHAB/INBAETCS, U CyMMapHbI TOK. Tpe6GYEMbIN A5 ero BOCCTaHOB/IEHUS!, SIBNISIETCS NPAMOi
Mepoii cogepxaHus cepbl B npobe.

Mpoucxogat cnegyowmne peakumm:

B-¢ S02+ H20 =S03+3l- +2H"*; [

3l =B+ 2e". (2)

4 PeaKTuBbl U Matepuarsbl

PeakTuBbl, ©CNonb3yeMbie B HACTOSALLEM CTaHAAPTe, AO/MKHbI ObITh YACTLIMU ANA aHanm3a, BoAa A0XK-
Ha cooTBeTCcTBOBaTb TpeboBaHmAM no 1ISO 3696.

4.1 2nexkTponut

B mepHoit konbe o6vemom 1000 cm3 pacTtBopuTb (0.5 + 0,01) r ioguaa kanmsa (K1) n (0.6 + 0.01) r a3u-
fa HaTpus (NaN3) B 500 cm3 Boabl. B nonyyeHHbli pacTBop f06aBUTb 5 cM3 NeAHOW YKCYCHOM KNCNOTbI
(CH3COOH) n goBecTn o MeTku BOAON. XpaHuTb B OyTblIke U3 TEMHOTO CTEKNAa WU B TEMHOM MecTe.

MpuMeuvaHne 1 — A3uj HaTpPUS SIBNSIETCSA OYE€Hb TOKCUYHBLIM NMPU KOHTAKTE C KOXeli. HageBaTb 3alyUTHYIO
oAexnay npu obpalieHun ¢ asngom HaTpus. Kpuctannuueckuii asug HaTpus pacnagaeTca ¢ B3pblBOM NpU YCMOBUSAX Ha-
rpesa. yAapa, BCTPACKA UAM TpeHus. MpUHATL COOTBETCTBYIOLWME Mepbl 6e30nacHOCTM ANa NpefoTBpalleHns faHHbIX
ycnosui.

MpumeuaHune 2 — CpOKXpaHeHUs TOTOBOTO 3NEKTpoNUTa — 3 Mecsaua.

4.2 Kncnopof BbICOKOrO K/iacca YACTOThl, YNCTOTa HO MeHee 99.995 %.

4.3 Ta3-HOCWUTENb — aproH, renunii Wam as3oT BbICOKOTO K/lacca YMCTOThl, Yuctota He meHee 99.995 %.
Ecnu ncnonb3yetca asor, ero cnegyet UCNbITaTb Ha CTabWUNbHOCTL 6a30BON INHUN.

4.4 op,. nofBepXeHHbIi NOBTOPHOI BO3rOHKeE.

4.5 PacTBopuTenb, He coAepXaluii cepbl — pacTBOPUTESb CEPbl, KOTOPbIA HE COAEPXUT Cepbl UK
COAEPXNT N3BECTHOE Masioe KOIMYEeCTBO cepbl (MeHee 5 MI/Kr), aHaslornyHbIl MO XapakTepucTmkam uccne-
AyeMoii npobe. B kauecTBe a/lbTepPHATMBbLI MOTYT NPUMEHATLCS LMKNOTeKcaH. 2.2.4-TpUMeTUINEHTaH, TONyon
WY rekcafiekaH BbICOKOro Knacca YMCTOTbl.

4.6 VcxofHbll pacTBOp cepbl

4.6.1 O6LMe NosoXeHns

CraHpapTHbIli o6pasel, Wan NPUroTOBNEHHbIA MCXOAHbI pacTBOp C codepxaHuem cepbl oT 200 Ao
500 mr/kr.
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4.6.2 TpuroTtosBrieHne

BbibpaTb pacTBOpMMOE COeAUHEHUE Cepbl (CM. MpUMeYaHne) ¢ U3BECTHbIM COAEepPXaHWeM cepsbl, COo-
OTBETCTBYIOLLEE ANANa30Hy KWMEHWUA U TUMY cepbl, OXuaaemol B npobe. B3BecuTb C TOYHOCTbIO A0 +0.1 mr
KONIMYeCTBO [@HHOro COeANHEHUS B NpeABapuTe/IbHO B3BELLEHHY0 MepHYIo Konby o6bemom 100 cm3. foba-
BWUTb pacTBopuTesb (cM. 4.5), B36onTatb 415 pacTBOPeEHUs, 4OBECTU A0 METKM pacTBopuTeNeM MU MOBTOPHO
B3BECUTb C TOYHOCTbIO 40 +0,1 Mr. BblUMCIUTbL cofepxaHue cepbl C TOYHOCTbIO A0 £0.0001 % (m/m) (1 mr/kr).

NMpumeyvyaHune — PacTBOpMMOe COefiHEHNE Cepbl BK/IOYAET:

a) TuodheH, C HOMUHaNbHbLIM cofepxaHuem cepbl 38.103 % (m/m);

b) Aunbytun cynsdug (DBS), ¢ HOMUHaNBHLIM cogepxaHuem cepbl 1.915 % (m/m):
c) panbeHaoTnodeH (DBT), ¢ HOMMHaNbHLIM cogepxaHuem cepbl 17,399 % (nVm):
d) TuoHadTeH (TNA). C HOMUHaNbHBIM cofepxaHnem cepbl 23,89 % (m/m).

4.7 CTaHpapTHbIl pacTBOp cepbl

MpuUroToBUTL CTaHAAPTHLIE PACTBOPbI CEPbI B KOIMYECTBE, AOCTATOYHOM A1 OXBaTa AMana3oHa 0xXu-
[aeMbIX KOHLeHTpauuii B NCNbITyeMbIX Npobax pa3basfieHneM NCXOLHOro pacTeopa (cM. 4.6) pacTBopuTeNnem
(cm. 4.5), BbIUMCIEHHbBIM HA MacCcoBOI ocHoBe. TpebyeTcsl He MeHee 3 CTaH4apPTHbIX PacTBOPOB A1 KaXKA0ro
3HAYEHUS KOHLLEHTpaUun 1 He MeHee 5 pas/InyHbIX KOHLEHTpauuii cTaHAapTHLIX pacTBOPOB A/151 OXBaTta ce-
pvn ucnbiTaHwii Npo6 B Npefenax BCEro Avanas3oHa B HacTosLeM cTaHaapTe.

5 Annapartypa

5.1 Annapat g8 MUKPOKY/IOHOMOTpUMN

5.1.1 O6wume nonoxeHus

MuKpoKynoHoMeTp 1 HeobxoAyuMas annapatypa npusefeHsl B 5.1.2—5.1.7. o6wan cxema nokasaHa Ha
pucyHke 1.

1 — mem6paHa Ans BBoAa Npobbi: 2 - BXOA: 3 — 30HA OTOMUTENbLHOTO TOPEHUS. 4 - BbIXOA, 5 — MUKPOKYyNOHOMETP 6 — NOTeHLuNn-
MeTpuuyecknit camonucel: 7 — siyeiika 4N TUTPOBAHUSA: 8 — NUPOSIM3HAS NMEYb: @ — KUCOPOA. b — Tas-HocuTeNb

PucyHok 1— O6uwan cxema annapartypbl 418 MUKPOXY/IOHOMETpUU

5.1.2 MuponusHas neyb anekTpuyeckasd, ¢ MexaHU4yeckMm WM CUI0BbIM MPUBOAOM, COCTOAWAas u3
OBYX WM TPeX He3aBMCUMO KOHTPOIMPYEMbIX TEMNepaTypHbIX 30H. [epBas 30Ha, UnNun BXon, Ao/KHA noaaep-
XVBaTb TeMnepaTypy, AOCTaTOUYHYO A1 UCnapeHns BBEAEHHOI opraHuyeckoli Npobsl. BTopas 3oHa, nnun 3oHa
OKUC/IUTENbHOIO FOpPeHns, AO/MKHA NOAAEPXKMBATbL TeMNepaTtypy, AOCTATOUHYH A4/ NMPOIN3a OpraHnyecKomn
MaTpuLLbl U OKUCNIEHNS BCEX OpraHUYecKUX coefuHeHuli cepbl. TPeTbsl 30Ha, WKW BbIXOA, ANS AanbHelilero
nuponunsa, ABnseTcsa BolbopoyHoii. CneayeT 06paTUTLCA K MHCTPYKLUM U3FOTOBUTENSA AN YCTaHOBEHUS OM-
TUManbHbIX TeMneparyp.

5.1.3 Tpy6ka ANs cKuUraHus kKsapLeBasi, CKOHCTPyMpOBaHHas Tak. UTo6bl UcnbiTaTenbHasa npoba nosn-
HOCTbIO Mchapsiiiacb B aTMocthepe MHEPTHOrO rasa BO BXOAHOW CeKLMM 1 nonajana B 30HY OKUCNEHWSA, rae
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OHa CMeLLMBAETCs C KACOPOAOM U CXUraeTcs. BbIXofHOU KoHel, TPy6OKu fO/HKEH UMETb MeMbpaHy AN BBe-
JeHVsA WNpULOM UcnblTaTenbHON Npobbl 1 GOKOBbLIE pykaBa A1a nojayn KMCNopoAa v rasa-Hocutens.

30Ha(bl) OKUC/IMTENBHOrO ropeHnst fos/mkHa(bl) MMeTb AOCTaTOYHbIA 06beM A5 rapaHTMpOBaHUS Mnos-
HOro MUPO/SIM3a WCMbITaTeNIbHON NPo6bI. BbixoAHAs cekuus TPyokM MOXeT ObiTb 3akpbiTa KBapLEBO BaTol
AnviHoli 20 MM. TunoBble KOHCTPYKLUM TPYOOK ANA CXUraHus nokasaHbl Ha puUcyHke 2. HekoTopble M3roTo-
BUTENN PEKOMEHAYIOT NPUMEHATb XMMUYECKNI CKPeOOK Ha IMHNM MeXAY NMPOJIM3HONW Neybio 1 A4Yelikoin ans
TUTPOBaHUSA. [laHHbIi CKPE6GOK NPUMEHSETCA ANA YAANEHNA CaxW, BOAbl U TSHXXENbIX MeTanoB 1 noMoraet
cTabununsnposaTb SYeiky AN TUTPOBaHMUS.

[na nccnepoBaHna NpoAyKTOB, OCHOBHAsA YacTb KOTOPbIX 3akunaeT npu Temnepatype csbiwe 230 °C,
pekoMeHAyeTCs NCNOMb30BaTh JIOA0UKM OKPYT/I0i (hOpMbI, 3aneyaTaHHble B TPYOKY 418 CKUraHns (oL04HbIN
BBOJ).

f — mem6paHa; a — kucnopog. 0 2; b — Ar. He unn N2

PuCyHOK 2 — TUNOBble KOHCTPYKLUM TPYBOK ANSi CXUTAHUA

5.1.4 Cuctema Nof04HOr0 BBOAA, 3aneyataHHas B TPYOKy AN CKUraHus, ¢ 10404KaMu, N3rOTOBMEH-
HbIMW U3 NNATUHbI UK KBapLa, C MPUBOAOM, KOTOpPbI/ NO3BONSET 3aABUraTh 1 BblABUTATb JIOA0UYKY HA KOHTPO-
NpyeMoi 1 BOCNPOM3BOAMMOW CKOPOCTH.

5.1.5 fAyeiika ona TUTpPOBaHMA, cofepxallas napy, COCTOALLY U3 U3MEPUTENbHOTO Y CPaBHUTE TbHO-
ro 3/1eKTpoAa, A1 06HAPYXEHNSI U3SMEHEHUIA B KOHLEHTpaLUM UOHOB Tpunoamaa. n paboyas aHogHO-kaToA-
Has napa 3/1eKTPoA0B AN MOAAEPXKAHNSA NOCTOAHHOW KOHLEHTpauny NOHOB TpUnoanaa B 3/IEeKTPONTE Sueit-
Kn. lns onucaHna NpyUMeHsieMbIX N3MepUTe bHbIX 3N1EKTPOAOB criefyeT PyKOBOACTBOBATLCA MHCTPYKLMENR no
aKcnayaTauum N3roToBuUTeNs.

OKpaHVpoBaHue AYeiiku OT 3/1eKTPMYECKMX NOMeX NOCpPeACcTBOM 3a3eM/IEHHON kneTkn dapages peko-
MeHyeTCs HEKOTOPbIMW N3rOTOBUTEAMU U AO/HKHO ObiTb ONMCAHO B MHCTPYKL MK MO 3KCnayaTalun n3rotosu-
Tens, 0CO6EeHHO NPy oNpeaesieHNn OYEHb HU3KUX YPOBHEN Cepbl.

Auelika JO/MKHA ObITb OCHaLLEeHa COOTBETCTBYIOWUM BXOAHBIM OTBEPCTMEM A1 ra3006pa3HbIX NPoAyK-
TOB CrOpaHunsa 13 TPYOKM 418 CKUraHnsa 1 nogaxoasieii Mewwankoin. Ecnv npyuMeHsieTcss MarHuTHas Mellanka,
CKOPOCTb MepeMeLlnBaHnsa He A0/KHA ObiTb YpE3MEPHON A/ rapaHTUM TOro, YTO MarHWTHas BepTyllka He
nofHNMaeTCcs B fUelike 1 He NOBpPeAuT anekTpoabl. loctaTouHo o6pa3oBaHue HebosbLoro BogosopoTa. Mpu
06pa3oBaHMK NMy3bIpbKOB rasa B pacTBOPE TUTPOBa/IbHYIO fiYeliky HE06X0AUMO B36anTbIBaTb.

5.1.6 MUKPOKY/IOHOMETpP. OCHALlEeHHbIA PYYHbIM WM aBTOMATUYECKMM PErynsiTopoM 3aTyxaHus u
YCWU/IEHNS, CMOCOGHbIN K M3MEPEeHWIO NoTeHuMana napbl U3MEpUTENIbHOr0 U CPaBHUTENBHOTO 3/1EKTPOAO0B 1
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CpaBHEHUIO aHHOTO MOTeHLMana ¢ NOTEHLMANOM CMELLEHUS, YCUNEHNEM [aHHON pasHuLbl NOTEHLMaNoB u
nepefayv 3KBMBasIEHTHOrO TOKa K 3/1EKTPOAHON nape ANA reHepypoBaHus TUTpaHTa. BeixogHoe HanpsxeHne
MUKPOKY/IOHOMEeTpa [O/MKHO 6bITb NPONOPLMOHAIbHO FeHEeEPMPYEMOMY TOKY.

5.1.7 Camonucel/vHTerpaTop. UMeKLnii YyBCTBUTENLHOCTL He MeHee 0,1 MB/25 MM. CO CKOPOCTbIO
oT 10 Ao 20 MM/MUH. MexaHW4YecKknii U 3NEeKTPOHHbIN MHTErpaTop pekomMeHAyeTcs AN N3MepPEeHus niowa-
an nuka. CoBpemMeHHble CUCTEMbl 06bIYHO MMEIOT UHTErPYPOBAHHBIA UW OTAENbHbIA NepPCOHasbHbIV KOMMbIO-
Tep/nNpuHTEp ANS 3anucu 1 pacneyaTku AaHHbIX.

5.1.8 J/leHTOYHbIN HarpeBaTesb C 3/IEKTPUYECKUM MPUBOAOM, MoOLLHOCTbio oT 30 go 60 Br, pacnono-
XEHHbI BOKPYr TPyOKu AN151 BBOAA rasa B Aueliky, Tpebyemblii 4na nogaepxandus temnepatypbl ot 90 X Ao
300 X ans npefoTBpalleHns KOHAeHcauuy napos BoAbl (CnedyeT 06paTtuTbCa K MHCTPYKLUKM NO 3Kcnyarta-
L1n U3roToBuTeNs).

5.2 Wnpuubl gns oT6opa Nnpo6 COOTBETCTBYIOLLEIO 06beMa, OCHALLEHHbIE Uramy JOCTaTOUYHOW An-
Hbl AN [OCTUMXEHMS 30HbI BBOAA NUPOIN3HON Neyn (MCnosib3yemble COracHO MHCTPYKLMU U3roTOBUTENS).

CnepyeT obecneuntb Mepbl A5 KOHTPOMA CKOPOCTY BBEAEHWUA UCNblTaTeslbHOM Npobbl AN rapaHTum
TOro, YTO CKOPOCTb CXUraHus B Tpybke Ana nuponv3a He npesblliaeTcs. CnegyeT pyKoBOACTBOBATHCS PEKo-
MeHAauMamMn U3roToBuUTeNs AN Hagnexallein ckopoctu BeefeHnsi. CpeacTBa aBToMaTMyeckoro BBoja npo-
6bl ABNAOTCA JOCTYMHLIMU U PEKOMEHAYIOTCA B KAYECTBE CPELCTB A/1 KOHTPOJIS CKOPOCTU BBEAEHUS.

5.3 PerynaTopsl rasa, BKiovatoLlme AByXCTyneH4yaTble perynatopbl AN Kucaopoaa (cm. 4.2) n rasa-
HocuTens (cm. 4.3), Anst o6ecneyeHunst 3afjaHHbIX CKOPOCTel NOToKa Ha BbIXOAHOM OTBEPCTUM.

5.4 Becbl aHanuTU4Yeckne ¢ OAHON UM ABYMSA Yallkamu, C TOYHOCTbIO B3BewwrBaHnsA +0,1 mr.

5.5 MepHble KON6bl ¢ 04HOWN MeTKol, 06beMbl oT 100 o 1000 cm3 AN NPUroTOBEHWUS 3/1EKTPONNTA,
MCXOLHOro pacTsopa U CTaH4apTHbIX PacTBOPOB.

6 MNpo6bl 1 0T60P NPO6

6.1 JlabopaTopHble Npobbl A0/MKHbLI ObITb 0TO6paHbI B cooTBETCTBUM € I1ISO 3170 unm 1ISO 3171.

6.2 Mpo6bl, ABNAIOWMECH YACTLIMU U CBET/ILIMY MPU OKpYXalLleid TemnepaType nabopatopuu, mMoryT
COCTOATb M3 YacTel NpeAcTaBUTEIbHOTO obpasLua uan ncnbiTaTenbHbIX NPO6, N3BEKaeMbIX HeNocpeaCcTBEH-
HO 13 eMKOCTK AN XpaHeHus. [Ina HeKoTopbiX 60/1ee TAxXeNblX CPefHUX AUCTUNNATOB HEOOXOANMO paBHO-
MepHoe HarpeBaHve A0 Temnepatypbl Ha 15 X Bbllwe TeMnepatypbl MOMYTHEHUA AN rapaHTUPOBaHUSA O4HO-
pogHOCTU nepefs 0TOOPOM MpPOo6bLI ANA COCTaB/eHUs NpeacTaBuTeNbHOro obpasya. Temnepatypa npo6bl He
JosmkHa npesbiwats 70 X.

7 TNoaroTtoBkKa annapartypsbl

7.1 Aueiika N8 TMTPOBaHUSA

7.1.1 W3mepuTtenbHblli 3N1eKTPOA 1 CPaBHUTE bHbIA 3N1eKTPOA, A0/KHbI GbiTb COBEPLLEHO YNCTbIE. DNEKT-
poAbl NPOMbITL BOZOM, 3aTEM aLeTOHOM, BbICYLUNTL 1 3aTEM OCTOPOXHO HarpeTh 10 CBET/I0-OPaHXEBOro LBe-
Ta B rasoBoii ropenke. OCTYAWUTb 3NEKTPOAbI Nepes NorpyXXeHnem B an1ekTponuTt. CnefdyeT pykoBOACTBOBATHCA
WHCTPYKLMAMU M3roTOBUTENS NO NpoLesypamM OYMCTKM AN51 KOHKPETHbIX TUMOB 3/1eKTPO0B.

7.1.2 TpuUroToBuTb AYeliky ANA 3NeKTpPoAa CpaBHEeHWsl, A06aBvB NPUGANM3NTENBHO 2 T KpUcTasnye-
ckoro noga (cm. 4.4) B anekTponut (cMm. 4.1). 3anofiHUTb AYeiiKy 3N1eKTPOSIMTOM A0 BbICOTbl MPMMepPHO 50 MM
1 NepeHecTn rpaHybl ofa MasbiMU MOPLMSMU B OTCEK AN CPaBHUTENIbHOrO 3/1eKTpoaa, obecneyms oT-
CYTCTBME MY3bIPbKOB 3aXBa4Y€HHOr0 BO3dyxa Mexay rpaHynamu inoga. OCTOPOXHO NOrpy3uTb NAATUHOBBIN
3/1eKTPO/ CO CTEKNAHHLIM AN OM, Clierka cMasaHHbIM A1S MOYyYEeHUS Ta30HENPOHNLLAEMOTO YNIOTHEHUS
B rpaHy/bl KpUcTananyeckoro noga. Mysbipbkvn BO3Ayxa Haj, MOA0M B 3/1€KTPOSIMTE A0/KHbI OTCYTCTBOBATD.

7.1.3 TpOMbITb S4eiiKy HECKONbKMMU 06BbEMaMMW 3M1EKTPOUTA /151 TapaHTUPOBaHUSA, YTO B fuelike OT-
CYTCTBYIOT Ny3blpbKy 3aXBaY€HHOr0 BO3/yxa, 0COGEHHO B OTCekax A5t paboyero n CPaBHUTENBLHOTO 3/1eKTPO-
foB. OTperynupoBaTb YpOBEHb 3/1EKTPONUTA HA 5—8 MM Bblille 3/1eKTPOA0B.

7.1.4 Tlpn NPUMEHEHWN MarHWTHOI MeLlasnku, Norpy3nTb MarHUTHYI BEPTYLLKY W pasMecTuTb KpbILIKY
AYelikn B COOTBETCTBYIOLLEM MeCTe Tak, YTOObl U3MEPUTENbHbIN 31eKTPOA HAaxX0oAMICA HaNnpoTUB OTCceka Co
CpaBHUTE/bHbIM 3/1EKTPOAOM. [pK BbIK/TIOYEHHO MarHUTHON MeLlasike NOMeCcTUTb AYeliky No LeHTpy mMeluan-
KN U COeAVHNTb BbIXOAHOE OTBEPCTME rasa ¢ TPYOKOW AN CKUraHus.

7.1.5 CoeAuHNTb 3MeKTPoAbl C MWUKPOKY/IOHOMETPOM Yepe3 COOTBETCTBYHOLUME COEfUHUTESbHbIE
wTencenu.
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7.2 MUKPOKYy/TOHOMETp 1 camonucel,

Cobpatb 1 CoOeMHNTb MUKPOKY/TOHOMETP 1 camonucel, (W1 MHTerpaTop) B COOTBETCTBUM C MHCTPYK-
unsmun nsrotoutens. ObLas cxema nokasaHa Ha pucyHke 1

MpumeyaHne — [11 HEKOTOPbIX MHCTPYMEHTOB PEKOMEHZYETCS, YTOObI 610K MUXPOKY/IOHOMETpa He pacno-
narasics Ha Bepxy neun 6e3 Tenno3alLyTHOro Criost Mexay ABYMst 610KaMu (CM. MHCTPYKLMN U3rOTOBUTENS).

7.3 JleHTOYHbIN HarpeBaTtenb
[ns HEKOTOPbIX MHCTPYMEHTOB HEO6X0AVMO He3aBNCMMO BK/TKOYATb IEHTOUHbIN HarpeBaTenb (cm. 5.1.8).
7.4 TunuyHble ycnosua akcnayartaunm

OTperynvMpoBaTb NOTOK ra3oB, TemnepaTypbl B MUPOIM3HON Neuw, sueiiky ANs TUTPOBAHUS U MUKPOKY-
JIOHOMETP [0 3afaHHbIX YCNOBUIA aKcnyaTauuu. CM. YCnoBus aKCNyaTauuy U3roToBUTENS A1 NPaBUIIbHO
YCTAHOBKN UHCTPYMEHTA.

8 Bepugukauua annapaTtypbl U NOCTPOEHUE Ka/MBPOBOYHOW KPUBOIA

8.1 Bblbpatb cTaHAapTHble pacTBOpbl cepbl {CM. 4.7) AN 0XBaTa 0XUAAeMOoro guanasoHa cogepxaHums
cepbl. BbINONHUTL HE MeHee Tpex N3MepeHnin Ha KaX4oM CTaHAapTHOM pacTBope.

8.2 OTtperynvpoBaTtb pabouyve napameTpbl COrlacHO pekoMeHAauusiM U3roToBMTENs M BblibpaTb noa-
XOAAWMIA pasmep ncnbiTatelbHoW NPoobI.

8.3 BBecTu ucnbiTaTesibHylo nNpoby, 3anucatb BBeAEHHbI 06beM u/unu maccy. Ecnm nnoTHOCTb CTaH-
[apTHOro pacteopa cepbl U3BECTHA WAN ONpefenieHa, macca MOXeT ObiTb BblUMCIEHa NO BBEAEHHOMY 00b-
emMy. B3BelumBaeMm wwnpuL, cogepxalluii cTaHAapTHbIA pacTBOp Cepbl 40 W NOC/e BBEAEHUS C TOYHOCTbIO He
meHee 0,1 mr. OnpeAenunTb pasHuLy Mexay 4BYMS Mmaccamu AN BblYAC/IEHUS BBEAEHHOW Macckl. PekoMeH-
AyeTcs paBHOMepHas CKOpPOCTb BBeAeHusA pactsopa B npegenax ot 0.1 go 1.0 mkn/c.

[ns 06BbeMHOro BBeAeHNA ABNSETCA BaXHbIM YYeCTb Hasimume npobbl B Ure wnpuua, Tak HasblBaeMo-
ro «cBO60AHOr0 MecTa B urne». CnefosartefisHO, BBefEHHbI 06beM credyeT BblYMCAATb MO U3B/IEYEHHOMY
MOPLUHIO A0 COOTBETCTBYHOLLE METKM Ha LiKane Lnpuua nepes BBeAEeHWEM UM 3anucaHHOMy obbemy. Mrna
3aTemM nomellaeTca yepes membpaHy B TpyOKy AN CkuraHus, obecneumBas ucnapeHvwe octaslUeicsa npoobbl
B urne. Kak Tonbko 6a3oBas MMHUS BO3BpalLaeTcs B CTabuibHOE NOM0XeHWe, annapar rotos k padote.

8.4 TlpoBepuTb hOpMy MnrKa cepbl.

8.4.1 TMuk cepbl AO/MKEH O6bITb NPaBWUIbHON hopMbl (CM. pUcyHOK 3b)].

8.4.2 Ecnu nuk 3atarvBaeTcs [CM. pUCyHOK 3a)], yBenmumsaTtb YCU/IEHNE WU CMeLLeHne perynnpoBku
MasibIMU YacTAMK [0 TeX Nop. Noka NuK He NPUMET NpaBusibHy hopmy.

8.4.3 Ecnu nuk nmeeT n3nuiiHee konebdaHne [CM. pUCYHOK 3 C)], yMeHbLUATb YCUIEHNE UK CMeLLeHne
perynnpoBkn MasibiMy YacTsIMM [0 Tex Nop. noka nvK He NpUMeT NPaBusbHYH dopmy.

8.5 3anucaTb naowagb nuka BPY4YHYH UAKM C NMOMOLLbIO uHTerpaTopa (cm. 5.1.7) unm cuctemsl peru-
cTpaumm gaHHbIX. C NOMOLLbIO PYYHbIX MHCTPYMEHTOB U3MEPUTb Y3 LUMPWHbI NKA Y €r0 OCHOBaHWSA U BbICOTY
nvka.

8.6 OTo6pasuTb CpefHo naowadb nuka A8 KaKAoro ctaHgapTa no OTHOLEHMWIO K Macce cepbl, B
munaurpammax (Mr), 4Na Kaxaolh cepumn ctaHAapTHbIX PacTBOPOB Cepbl.

Tak kak He BCA cepa B OKUCAWTE/bHbIX YC/IOBUAX Meyn npeobpasosbiBaeTcs B ABYyokcug cepbl (S02)
W YacTb cepbl Npeo6pa3oBbiBaeTcs B Tpuokeug cepbl (S03). KOTOPLIA He BCTynaeT B peakuuio ¢ TUTPaHTOM,
MoXeT noTpeboBaTbcs 60nee 0AHOV cepun CTaHAAPTHbLIX PACTBOPOB Cepbl 415 OXBaTa PasNNyHbIX CKOpOCTe
CKUraHve Ans pasnunyHbix Npob n Tunos (cm. 4.5—4.7). MNpeBpalweHne cepbl MeHee 75 % ABNSETCA COMHU-
TeNbHbIM. U NabopaHTy creayeT NPoOBEpPUTL NapaMeTpbl Npuéopa, KyJIOHOMETPUYECKYHO CUCTEMY U METOANKY
n3mepeHus. BocctaHoBieHne cepbl 40/MKHO ObITh B Arana3oHe oT 75 % fo 90 %. B npunoxeHun B npusege-
Ha VHopMaumsa No BO3MOXHbLIM OLWMGKaM 1 KOPPEKTUPYIOWUM AeiicTBuAM. JlononHutenbHasa nHgopmaums
[O/MKHA ObITb AOCTYNHOM OT U3FOTOBUTENS UHCTPYMEHTA.

8.7 OTMeuaTb TOUKM Ha KaIMGPOBOYHbIX KPMBbIX C YAaCTOTOM, rapaHTvpytoLeli cobniogeHve akcnayara-
LIMOHHBIX YCMOBUIA.

8.8 PekoMeHAyeTcsl, UTOOblI eXefHEBHO, UM Nnocne kaxabix 10 n3mepeHuid, uccnepoBasicsl pacTeop
cepbl, 6M3KMI NO XapakTepucTukam K nocnefgHeli ucnbiTaTenbHol Npobe, n pesynbTaTbl NPOBEPS/INCH Ha
COOTBETCTBME B Npejenax CXoanuMOCT/ HaCTOSLWero ctaHaapTa. 3To MoXeT 6bITb CAenaHo no cTaHgapTHOMY

6
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pactBopy (cMm. 4.7). OTIMYHOMY OT CTaHAAPTHOrO pacTeopa, No KOTOPOMY CTPOUTCS KaimbpoBouHas Kpusas
(cm. 8.1).

a} saTtAruBawuwmniica nu*. b) npaBunbHas gopma, c) U3nNnHee KkonebaHne

PucyHok 3 — ®opMbl MUKOB Cepbl

9 MeTognka BbINO/IHEHUSA

9.1 OnpegenuTb MIOTHOCTL MPOGbLI MPU OKpyXatLlek TemnepaType nabopatopuu C TOYHOCTbH [0
40.1 kr/m3 B cootBeTcTBUM ¢ TOCT ISO 12185 nnu ISO 3675.

Ecnn Temnepatypa BBeAeHus npobbl 60nee yem Ha 3 °C Bbille TeMnepaTypbl onpegeneHuns nioTHOCTH
UKW ecnn NI0THOCTb M3MepseTcs Npu CTaH4apTHON TeMnepartype, MOXeT 6biTb NpuMeHum [1] NS Bbluncne-
HWA NJIOTHOCTM NMpU TemnepaType BBeAEeHUS.

9.1.1 Cucrtema WwnpuueBoro ssoga

C NOMOLLbI YMCTOrO Wnpuua (cM. 5.2) BbINOMHWTL onepauun, ykasaHHble B 8.3—8.5. 1 3anucaTtb no-
Wwajb nvka. BbINO/HUTL HE MeHee TPEX M3MEPEHWI NMPOGbI U BbIYNCAUTL CPeAHEe 3HAUEHME.

9.1.2 Cucrtema NoAo4YHOro Beoga

CucTema /10404HOTO BBOZA A0/IKHA 6bITb COGpPaHa B COOTBETCTBUM C UHCTPYKLUMAMN N3roTOBUTENS. Bbl-
NoNHWUTL HE MeHee Tpex M3MepeHuii NPo6bl U BLIYNCIUTL CPeHEE 3HAYEHNe.

9.2 Mo cooTBeTCTBYIOLLE/ KanMbpoBOYHONM KpuBOW (CM. 8.6) HailTM Maccy cepbl B MCMbITATENbHON
npoo6e.

10 Pacuert

10.1 BblunmcnuTtb cogepxaHue cepbl Ws. Mr/kr. no doopmyne

T
We 8 )
T,

test
rae mS| — macca cepbl B UCMbITaTeNbHOM Npo6e, NoslydeHHas no kannbpoBOYHON KPUBOM, MKT;
nt,est— macca ncnbiTatesibHoN Npoobl, T.

10.2 Ecnu obpasel, 6611 pasbaBneH 418 NOAyYeHNs UcnbiTaTenlbHOMW NPo6bl, BbIYUCAUTL COAEpPXaHNe
cepbl No chopmyne
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mS.|
WS =ms.im 4
m les<1

roe mtesn — macca obpasua B Macce ucnbitatesibHoi npobbl mles(. Mkr.

10.3 CogepxaHue cepbl MOXET 6bITb BbIYMCAEHO MO 3NEKTPOXUMUYECKUM AAHHBIM U U3MEPEHUSIM M/10-
Waan nvika, kak npusefeHo B npunoxeHun C. 3HaveHUs, NPsSIMO BbIYWC/IEHHbIE NO AaHHOMY Crnocoby, JarT
NHg OpMaL M0 N0 BOCCTAHOB/EHWIO cepbl (S02), Heo6Xo4MMYIO 4715 YCTaHOBOYHbIX NapaMeTpoB annapartypsbl.

11 BblpakeHune pe3yibTaToB

3anucatb cofiepxaHue cepbl C TOYHOCTbIO A0 0.1 Mr/Kr Ana 3HavyeHuii MeHee 10 MI/Kr, U C TOYHOCTbIO
[0 1 mr/kr ons 3HadyeHwii ot 10 go 100 mr/kr.

12 Mpeuyn3noHHOCTbL

12.1 O6wume NoaoXeHNs

Mpeun3noHHOCTb pe3ynibTaToB Mex1abopaTopHbIX UCMbITaHUI MaTpuLbl NPo6 € cogepxaHuamu cepbl
B AnanasoHe oT 10 110 mr/kr. onpefeneHHas cTaTucTUYeCKUM uccnefoBaHMeM B COOTBETCTBUM C [2]. npu-
BegeHa B 12.2 n 12.3.

12.2 CxoAuMMOCTb T

Pasnuune mexay pesynbTataMy ABYX UCMbITAHWIA, NOYYEHHLIMWU OAHUM U TEM Xe 1abopaHTOM Ha of-
HOM 1 TOM e 060py0BaHUN NPU NMOCTOAHHLIX 3KCMyaTaUWOHHbIX YC/IOBUAX HA UAEHTUYHOM UCNbITaTe b-
HOM matepuasne 3a 6o5ee Ui MeHee ANVTENbHbIA NepUoj BPEMEHW, Npu NpasuibHOM BbINOSIHEHUY MeToAa
UCMbITAHWI NpeBbILWAET Cefytollee 3HauYeHe ToJIbKo B 0gHOM ciiydae 13 20 r=0.063 X. rae X — cpefHee
3HayeHne cpaBHNBAEMbIX Pe3y/ibTaToB.

12.3 Bocnpon3BoaMMOCTb/?

Pasnuune mexay pesynbTatamu ABYX OAWHOYHbIX U HE3ABUCUMbIX UCMbITAHWUIA, NOMYYEHHbIX Pa3/INyHbI-
MU nabopaHTamu, paboTaloWwmnmy B pasnnyHblX nadopaTopusx, Ha UAEHTUYHOM UchblTaTelbHOM matepua-
ne 3a 60/1€0 MW MeHee ANNTEeNbHbIV Nepuos BPpEMEHMW, Npu NPaBuIbHOM BbINO/IHEHUN METOAA UCTbITAHWIA,
npesbillaeT cneaytollee 3HavyeHne ToNbLKO B ogHOM ciydae 13 20 R = 0.147-X. rge X — cpefHee 3HayeHune
CpaBHMBaAEMbIX pPe3y/ibTaToB.

13 OT4eT 06 ncnbliTaHUN

OTy4eT 06 UCNbITAHUM JOKEH cofepxaTb CeAyioLLyo MHhopMaLuio:
a) CCbl/IKy Ha HacToswwmid ctaHgapT, T. e. FTOCT ISO 16591:

b) TUN M NOSIHYIO MAEHTUUKALMIO UCTIBITAHHOTO NPOAYKTA:

C) pesynbTaT UcnbliTaHua (cMm. pasgen 11);

d) BbIGpaHHas ucnbiTatesibHas TemMneparypa;

e) nboe OTKNOHEHWE OT yKa3aHHOW npoueaypbl NO CornalleHuto;

O paty npoBefeHNs UcnbiTaHus.
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MpunoxexHue A
(cnpaBo4HoOE€)

Onpep,eneHme coAepxaHusa cepbl meHee 1 MT/KI — MeToAuKa OXuaaHus

A.1 O6wwme nonoxeHuns

Mpu ypoBHSX cepbl MeHee 1 MI/KI N3rOTOBUTENSIMU PEKOMEHAYeTCs MeToAMKa OXufaHus, Npyu KOTopoi MoMUMO
60nblUell NCMbITATeNbHOI NPO6LI, TUTPOBaHWE 06pa3oBaHHOro S 02 oTkNafbiBaeTcs 40 Tex Mop. noka NnoMexu B sueiike
L0151 TUTPOBaHWSI He MUHUMWU3NPYIOTCS U PABHOBECUE He YCTaHOBUTCSI MOBTOPHO. HekoTopble U3roTOBUTENU npegsaraioT
crneuunanbHyio sueiiky A8 TUTPOBaHUA A1 ONpeaeneHus cofepXaHus cepbl MeHee 1 Mr/kr.

A.2 MeTofuKa BbINMOHEHNSA

A.2.1 Yb6eauTbCs, 4TO AYeiika ANA TUTPOBAHUSA TWATE/IbHO BbluMLLEHa, N HACTpOlika 3KCnyaTaluMoHHbIX YCI0BUI
MUKPOKY/IOHOMETpa BbINOJIHEHA COTNAacHO peKoMeHJaLam U3roTosuTens.

A.2.2 OTo6patb 10 MkA Npobbl B WNpUL, 06beMOM 25 MKA. Mpu nepeknoyarene pexnmMoB MUKPOKY/SIOHOMETpa B
NnosIoXeHnn «paboTa», BBECTU NIy Yepe3 MeMbpaHy BO BXOJHYIO CEKLMI0 TPYOKU ANA CKUTaHWA U BbDkAaTb BPEMS, noka
Ur0BOW MWK BO3HUKHET Ha camonucue. (HekoTopble MHCTPYMEHTbl UMEIOT Takue cpeAcTBa WM aHaNoTUYHYl0 cUcTemy;
CM. UHCTPYKLWN U3rOTOBUTENS A5 BbINOSHEHUA JaHHON METOAMKN).

A.2.3 BKNOUYMTb NepeksyaTtesib PeXMMOB MUKPOKY/IOHOMETPA B MOJIOXEHUE «OXuAaHue», 3anyCTUTb CYETYUK
BpeMeHn n BBecTW 10 MK ucnbiTaTenbHON Npo6bl Npu ckopocTh He 6onee 0.3 MkA/c. PekomeHAyeTca npoBopaynBaHune
Basia ycTpoiicTea.

A.2.4 To3BonuUTb AYelike ypaBHoBecuTbCS B TedeHne oT 30 Ao 60 c. Mocne ob6lero BpemeHn cxuranmsa ot 1 ao
2 MUWH. TOYHO N3MEPEHHOTO, CHOBA BK/IOUYNTL NepekoyaTesib PEeXNMOB B MOIOXEHNe «paboTa».

MpumeuaHne — 3Ta nNpouenypa ABASETCA NPUUMHON NOSBNEHUA DOPMbI NUKA.

A.2.5 MoBTOpPUTL Npoueaypsl, npuBefeHHble B A.2.2—A.2.4 ¢ COOTBETCTBYIOLWMM CTaHAAPTHLIM PACTBOPOM Cepbl
(cm. 4.7) n 3aTeM C pacTBopuTesiem, UCNOJb3yeMbIM B CTaHAapTHOM pacTsope (cM. 4.5). Micnonb3oBaTb OWHAKOBYO NpPo-
[ODKNTENbHOCTb Nepuoga CxuraHnsa (BpeMeHn «0XnAaHns»), YTo U NS NChbiTaTesIbHOW Npoobbl.

A.2.6 OTO6pa3nTb NJoLWaan NMKOB ANA U3IMEPEHWUI U BLIYUCINTL COAEpXaHne cepbl NPo6bI No NNHeliHOMY rpadu-
Ky KOHLEeHTpauwuii cTaHgapTHOro pacTBopa cepbl U pacTBopuTens.
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MpunoxeHne B
(cnpaBouHoe)

YcTpaHeHUe HeucnpaBHOCTE

B.1 Ba3oBas NHUA ¢ nomexaMmu n/unu cnabblii OTKANK

B.1.1 My3bipbkyu rasa

My3bIpbKK Ta3a MOryT HaKan/IMBaTbCs B AYelikax M3MEepUTENbHOTO U/UAN CPaBHUTENbHOTO 3/1eKTPOAO0B. My3blpbKn
rasa MoryT 6bITb YAasieHbl MPOMbIBKOW 3/1eKTPONUTOM. B cnyyae Hanmuums ny3blpbKoB B AUeiike AN CPaBHUTENbHOIO 3iek-
TpoAa. NOAHATL 3M1EKTPOA 1 NO3BOANTL 3/1EKTPONIMTY NepeTedb U3 BepTukanbHOM cekymn. CHoBa NOrpysnTb 31eKTPog,.

B.1.2 3arpsa3HeHHble N3MepuTeNbHbI N pabounin anekTpoabl

Mpoueaypbl OYNCTKN 371EKTPOAOB NPON3BOAUTL B COOTBETCTBUM C MHCTPYKLMSIM U3rOTOBUTENS.

B.1.3 PerynupoBska rasa

3ameHa perynsiTopoB, KOTOpble JAOT NIOXYI0 PEry/iMpoBKy AaBfeHns u/unm notoka Ha ABYXCTyneH4aTble.

B.1.4 OTnoxeHns Tpy6Kn A4NA CxXUraHus

MpumeyaHne — Ka)K,qblﬁ N3roToBUTENb UMEET COOCTBEHHbIE MpoLeAypbl ANA OYUCTKA U BOCCTAHOB/IEHUSA
CTEKNAHHOW nocynapbl.

Yrnepoacoaepxatine oOT/I0KEHUS MW «aKTUBHbIE YYaCTKU» MOTYT BO3HUKHYTb B TPYGKe A/ CKUraHus. Yriepoaco-
ZAepxXatlliue 0T/I0XEHUsI BO BXOAHOI cekumn 06pasytoTcs, Korga BXoAHas TemnepaTypa C/IMWLKOM BbiCOKa U/MAu CXuUralTcs
npo6bl C M3NINLLIHENR KOHeYHOl Toukoli kunexnus (FBP). MpokannTb yrnepogHblie 0TNI0XEHUS B CTPye BO3Ayxa, yAanus Tpy6-
Ky. Npy HEO6XO0AMMOCTW. Yriepoacoepxallme OT/I0XKEeHUS B XO/TO4HON CeKLMUN Ha BbiXxofe TPY6K/ ABAAIOTCS pe3ybTaTom
Ype3MepHO GOMbLINX UCTbITATENbHbIX MPOG6 UM HeXBaTKW Kucnopoga (CAWLKOM Manas CKOpoCTb noToka). MpokanuTb B
CTpye BO3AyXxa.

Ecnu BblleynomsiHyTasi npoLeaypa He No3Bo/isieT BOCCTAHOBUTb Y, 0BNETBOPUTE/IbHYI0 6A30BYHO /IMHUIO, TO NMPUYN-
HOW MOTYT ObITb «aKTUBHbIE YUYacTKu», 06pa3oBaHHbIE BCEACTBME JIOKASIbHOTO U3MEHEHUS CBOWCTB TpyGku. O6paboTka
Tpy6KM NNaBUKOBOW kmucnoToli 50:50 (o 06beMy) MOXET BOCCTAHOBUTbL TpyoKy. Ecnn Tpybka He BOCCTaHOBMUTCS, YTUU-
3upoBartb TPyOKy.

MpumevyaHune — MnaBukoBas KncnoTa SBNSETCA O4EHb KOPPO3WOHHOW 1N arpeccBHON NPU KOHTaKTe C KOXeil
1 HorTsimu. MnaBuKoBasi KUCNOTa OCOGEHHO onacHa Ans Ta3. Mpu obpaleHun ¢ NNaBUKOBOI KUCNOTOI cneayeT ogesaTtb
noAxoAALMe nepyaTku 1 3awWwnuTy ANa auua.

Ecnu yrnepogcogepxatime oT10XeHns 06pa3oBasCb Ha BbIXOLHOM OTBEPCTUMN TPYOKMN A1 CKUTAHUSA, TO BEPOAT-
HO. 4TO OT/IOXEHNA 06pa3oBannCh Takke Ha BXofe rasa B siueiiky. B faHHOM cnyuyae, CMTb 3NEKTPONNUT U3 AYelikn Yepes
oTCeK 4151 U3MEePUTENIbHOIO 3/1eKTPoa, OCTaBMB 3M1EKTPOINT B OTBETB/IEHUN /1 CPABHUTE/NbHOIO 3/1eKTpoaa, U yaanunTb
KpbIWKy siyeiikn. [Jo6aBnTb HE6OMbLIOE KOMYECTBO KOHLEHTPUPOBAHHON NNaBUKOBOI KUCNOTbI (CM. NpMMeYaHue, npu-
BefleHHO€e B I]aHHOM MYHKTE) B KOPMYC AYEKn, HaKMOHUTb S4eliky U NO3BO/INTb KUC/I0TE CTeYb Yepes TPyoKy Ana rasa. Kak
TO/IbKO YT1IepoAHble OT/IOKEHNSA UCUE3HYT, TLWaTeNbHO NMPOMbITb A4eiiKy BOLO, He 3aTparnsas a1eKkTpouT B OTBETBEHNN
ANA cpaBHWUTENbHOro anekTpofa. OKoHYaTesIbHO, NPOMbITh Aueliky Yepe3 o6a OTBETB/IEHWNSA CBEXUM 3neKkTpoanToM. He
Nno3BONIATH N/IABUKOBOI KUC/NIOTE KOHTAKTMpOBaTh C Auelikoii 6onee 1 MyH ANs NpeAoTBpaLLEHUS BPeAHOro BO3feicTBus
KNCMOTBI.

B.1.5 Ctatnueckue nomexu

Mpy BbICOKOYYBCTBUTE/bHbIX HACTPOWKax MOXET BO3HWKHYTb HecTabwu/bHOCTb 6a30BOI NUHUM, ecnn B ob6nactu
Avelikn ANA TUTPOBAHUA CyLLeCTBYeT cTatuyeckoe nose. AhekT MoXeT 6bITb MUHUMIU3NPOBAH C MOMOLLbIO 3a3eMIeHNs
ABuratens mMelankv 1 NpUMeHeHneM 3a3eM/eHHol kneTkn ®apages BOkpyr sueliku (cm. 5.1.5. BTopoii a63al). Cneayet
06paTUTLCA K MHCTPYKUUAM U3rOTOBUTENSA.

B.1.6 Mpegnonaraemass HEMCNPaABHOCTbL YyCUNTENSA

CnepyeT 06paTUTbCA K MHCTPYKUMUAM M3rOTOBUTENS MW 06PATUTLCS K NOCTABLLUKY.

B.1.7 Camonwucel (ecnm npuMeHsieTcs)

Ecnu ycuneHve camonucua C/MWLIKOM BbICOKO, 3TO MOXET ABNATLCA NPUUKNHOL NnoMex 6a30BO NUHUN.

B.2 CpBurn 6a3oBOi NnHUK

Ecnn caeurn 6a3oBoii MMHWW CTAHOBATCA 60/blUe C yBe/IMYEeHUEM 3aTyXaHus, BEPOSiITHO, YTO 3TO NPOUCXOAWUT
BC/leACTBME NpuMeceli B nojaBaeMoM rase. BMoHTUpoBaTb agcopbep, OCHaLLeHHbIi aKTUBUPOBAHHBIM MONEKYNSPHLIM
CUTOM C pa3Mepom sueiiku 5A B COOTBETCTBYIOLLYIO JINHUIO.
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B.3 B3pbIB npu BBEAEHUN

Ecnu BO3HMKaeT HeGOMbLIOK B3pbIB MPW BBEAEHWM UCMbITATE/IbHON NPO6LI, TO 3TO NPOUCXOAUT BCIeACTBUE NPO-
Tekawuieii MmembpaHbl, KoTopas A0/KHa GblTb 3aMeHeHa. MNpu3Hakamy W3HOLIEHHOW MeMG6paHbl ABNATCA MasneHbkue
KyCOUKM pe3uHbl BO BXofe Tpy6kn cpasdy 3a MeM6paHoii. OCTOPOXHO M3B/eYb aHHble KYCOUYKM NpU 3amMeHe MeMGpaHbl.

B.4 HepocToBepHblie pesysibTaTbl NPELU3NOHHOCTH

HepocToBepHble pesy/nbTatbl MPELU3NOHHOCTM MOTYT BO3HUKHYTh BC/IEACTBME U3HOLIEHHOCTU MUKPOLWNPULA, MEeM-
6paHbl UKW 3arpsisHeHUs!, 13-3a NPOTEUKN KOHTERHEepOoB ¢ NPO6OoiA.

B.5 OTknoHeHne nuka

B.5.1 Ecnu nuK OTKMOHsIeTCs, 1 6a30Bas /IMHAS CMeLLaeTcsi BHU3, 3TO MOXeT 6biTb BCNeACTBMe AU dy3un pac-
TBOpa iloAa U3 pabouero afekTpoAa B OTBETBMAEHUW. Sueiika He ycnena A0CTWYb PABHOBECUS, UM CTEKASAHHbIA Wand
Hagnexatle He 3aneyataH. HeMHOro cMasaTb COeANHEHUE U MOBTOPHO COeAMHUTL. CredyeT 06paTUTLCS K MHCTPYKLUSM
U3roTOBUTENS.

B.5.2 ECNU NUK OTKNOHSIETCS, Y OTK/IOHEHWE HE KOPPEKTUPYETCA NyTeM YMEHbLUEHUS HaK/0Ha, TO 3arpsi3HEHbI LEH-
TpanbHble 3NEKTPOAbI U/WKN 3aKOHUYNCSA 3NeKTPONUT. OUUCTUTL 3NEKTPOAbI, KaK yKasaHo B UHCTPYKLMU U3rOTOBUTENS MO
3KcnayaTauumn, 1 NPUroTOBUTL CBEXUIA 3M1EKTPOSUT.
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MpunoxeHne C
(cnpaBouHoe)

BbluncneHune cogepxxaHua cepbl MO 3NEKTPOXUMUYECKUM AaHHbIM

C.1 Bbluucnenune

C.1.1 BbluMc/eHne OCHOBbIBAETCA Ha Ky/IOHOMeTpu4Yeckoii 3ameHe WOHOB Tpuuoguaa (fiofa), NornoLWeHHbIX B pe-
akuny Aveikn Ana TMTPOBaHMA MUKPOKY/1oHOMeTpa (cM. dhopmyny (2)]. KonnyecTBo 06pasyemMoro pearvmpyoLero BeLle-
cTBa (MOHOB TPUMOAMAA) MEXAY HayaioM N NpepbiBAHWEM TOKa B KOHLLe TUTPOBAHWA NPSMO NPOMNOPLMOHANbHO YACTOMY
nepeHeceHHomy 3apsgy Q.

C. 1.2 B 60/blIMHCTBE C/lyyaeB MpoMyckaeTcs Takol MOCTOSIHHbIA TOK. YTO6GbI Npou3BedeHve Toka /, B amnepax
(KkynoH B cekyHAy), Ha BpeMs T. B cekyHAax, Tpebyemoe Ans AOCTUXEHUS KOHEYHOW TOYKM, paBHANOCH 3HAYEHUI0 3apsaaa
O. B Ky/nioHax, Heob6xoaMmoro ans obpasoBaHus 3KBMBANEHTa iiofa pearvpyLliero BelecTsa; Takum obpasom. O = [T.
CnepoBatesibHO YMC0 3KBUBAIEHTOB pearmpytouiero sewecrtsa pasHo Q/F. roe F — noctosiHHasa ®apages npu 96500 C
Ha akBuBaneHT {C/eq).

C. 1.3 CnepgoBartesfibHO, ypaBHEHMEM, KOTOPOE crefyeT pewnTb A1 HAX0XAEeHUA COAepXKaHua cepbl, ABNAETCA

mSt _[Q(C)/F(C/eq)\ 16gteq c.1)

mlest mtesl

rae ivs — KOHLeHTpaumsa cepbl B UCNbITaTeIbHOW npobe;
mSt— macca cepsbl B UCNbiTaTeNbHOl Npo6e;
mtcsi— macca ucnblTatesnibHoli Npoobl.
Macca cepbl B ucnbiTatensHoli npo6e mS(. Mkr. onpeaensietcs no popmyne (C.2)

—A U V 60 10'3-16 106
T~ ,= -
R +96500 w(A =s/C) of

rae A — nnowagb nvka, BbipaxeHHan B kBagparte NPUHSATON pasmMepHOCTU ANNHBI;
U — MWUANBONBTHbIN War MaclwTabHoro oTKNOHEHUS caMonucLia, BblpaXXeHHOe B MUIIMBOMIbTaX Ha Ty Xe LWKany gnu-
Hbl. 41O U J1;
V — CKOPOCTb NPOTSXKN IEHTbI camonucua, pasMepHOCTb KOTOPOUi BblpaXeHa B TeX Xe efunHNLax A/MHbI, 4To 1 A.
B MUHYTY;
60 — KO/IMYECTBO CEKYH/A B MUHYTE;
10*3 — BOJILT B MUJI/IMBOJILTE;
16 — TpamM-3KBMUBAMEHT Cepbl;
10e — KONMYECTBO MUKPOrpaMM B rpaMMme;
R — nonoxeHna nepeknyaTens gnanasoHa MMKpPoKynoHomeTpa. Om:
A s/C — npeobpa3oBaHue Ky/ioHa B amnep-CekyH/bl;
f — KoadhpuuneHT BoccTaHOBNEHUS (OTHOLIEHWE NOYYEeHHOr0 N3BECTHOTO COAEepXaHusa cepbl CTaHAapTHbIX PacTBo-
poB).
Tak kak VIR =/ (amnep),
_A UV 60-10'3

(C.3)
R
CneposartenbHo.
U V 60-10 3-16-103
msS.i = A (C-4)
R -96500 /
n cogepxaHue cepbl. Ws. Mr/kr. BbluncnseTcs
A U-Y 9.948 (C-5)
R-f-mtesi

rae mlesl— macca ncnbiTaTenbHON Npo6sl, T.
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MpunoxeHue JA

(cnpaBou4HoOe€)

CBefleHNs1 0 COOTBETCTBUM CCbINTIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
MEeXrocyapCcTBEHHbIM CTaH4apTam

Ta6nuya JA.L

O603HaYEHME CCbINIOYHOTO MeXAy-

HapoaHOro CraHgapTa

1ISO 3170:2004

1ISO 3171:1988

1ISO 3675:1998

1ISO 3696:1987

1ISO 12185:1996

CreneHb
COOTBETCTBUA
NEQ

NEQ

oT

0T

O603HaveHne 1 HauMeHoBaHNe COOTBETCTBYHOLLETO
MeXrocyaapCTBeHHOro craHgapra

FOCT 31873—2012 «HedTb u HedTenpoAykTbl. MeToabl
py4Horo ot6opa npo6»

FOCT 2517—2012 «HedTb 1 HedTenpoayKTbl. MeToAbl OT-
6opa nNpo6»

FOCT 1SO 3675—2014 «HedTb cbipas U HedTenpoayKTbl
Xugkve. flabopatopHblii METOA OonpeAesieHust MNOTHOCTU C
1cnonb3oBaHWeM apeomeTpa

FOCT ISO 12185—2009 «HedTb 1 HedTenpoaykTbl. Onpe-
[lefieHne NA0THOCTW C UCMO/b30BaHWEM MIOTHOMEpa € oc-

uunnupyoweii U-o6pa3Hoil Tpy6koii»

* COOTBETCTBYIOLNI MEXIOCYAapCTBEHHbIN CTaH4apT OTCyTCTBYeT. [0 €ro YTBepXAeHUs PeKoMeHAyeTCsl NCMoMb-
30BaTb NEPEBOJ Ha PYCCKUii A3bIK JaHHOTO MeXAyHapoAHOro cTaHgapTa. MepeBoj AaHHOTO MEXAYHAapPOAHOro cTaHaap-
Ta HaxoauTcs B defepasbHOM MHOPMAaLMOHHOM (DOHAe CTaH4apToB.

MpumeuyaHne — B HacToswel Tabauue UCNofb30BaHbl CreAylolie yCoBHble 0603HAYEHNSI CTEMNEHU COOT-

BETCTBUSI CTAHAAPTOB:

- FOT — naeHTnYHbIEe CTaHAapThI;

- NEQ — HeakBMBaNEeHTHblE CTaH4APThI.
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[111SO 91-1:1992

[2J1SO 4259:2006

[311SO 4260:1987

14

Buénunorpadcusa

Petroleum measurement tables — Part 1: Tables based on reference temperatures of 15 degrees
C and 60 degrees F

(Tabnuubl n3mepeHunii napameTposB HedTW. YacTb 1. Tabnuubl, OCHOBaHHble Ha CTaHAAPTHbIX
Temnepatypax 15 "C 1 60 “F)

Petroleum products — Determination and application of precision data in relation to methods of
test

(HedTenpogyktbl. OnpeaenexHne n NpUMeHeHWe AaHHblX NPeLn3MOHHOCT B OTHOLIEHUN MeTo-
[0B VCMbITAHNUSA)

Petroleum products and hydrocarbons — Determination of sulfur content— Wickbold combustion
method

(HedhtenpoaykTel 1 yrnesogopobl. OnpefeneHne cogepxaHus cepbl. MeTog cxuranus no Buk-
60nbay)
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Y[K 665.7:620.113 MKC 75.080 oT

KntoueBble cnosa: HehTenpoayKTbl, coAepXaHue cepbl, MeToq OKUCNUTENbHOM MUWKPOKY/1OHOMETPUN
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