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NMpeaucnosue

Llenn, ocHOBHbIE MPUHLMMBI U1 OCHOBHOW NOPAA0K NpoBedeHus paboT No MeXrocyaapCTBEHHON cTaH-
aapTusagum yctaHosneHsl B TOCT 1.0—2015 «MexrocyaapctseHHasi cuctema ctaHgaptusaumn. OCHOBHbIe
nonoxeHusa» n FOCT 1.2—2015 «MexrocygapcTBeHHasa cuctema ctangapTtusaunn. CtaHgapTbl MEXrocy-
OapCTBEHHbIe, NpaBuia, peKoMeHaalUuMn Mo MeXrocyaapcTBeHHON cTaHgapTusaumu. MNpasuna paspaboTku,
NPUHATUSA, COHOBNEHNS M OTMEHbI»

CBefeHusA o cTaHgapTe

1 NOArOTOBNEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHgapTusauun MTK 31
«HedTaHble TonnMBa 1 cMmasouHble MaTepmanbl», OTKPbITEIM akUnMoHepHbIM obecTBoM «Bcepoccuiickuin
Hay4HOo-MccnegoBaTeNbCKUM MHCTUTYT No nepepaboTke HepTu» (OAO « BHUWM HIM») Ha ocHoBe cOGCTBEHHOTO

nepesoga Ha pyCCKI/IIZ S13bIK aHMNOSA3bIYHON BepCun CTaHdapTa, yKa3aHHOro B NyHKTE 5

2 BHECEH ®egepanbHbiM areHTCTBOM NO TEXHUYECKOMY peryrnuposaHunio n metpornorum (PocctaH-
AapT)

3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHAapTusauuu, MeTponornn U ceptudukaunn
(npoTokon oT 27 nonsa 2016 r. Ne 89-11)

3a NPUHATUE NpOoronocoBanun:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kog ctpaHbl CokpalleHHoe HaMMEeHOBaHUE HALMOHANMBLHOIO opraHa

no MK (MCO 3166) 004—97 no MK (MUCO 3166) 004—97 no ctaHgapTusauum

ApmeHus AM MuHakoHoMWkM Pecny6nivkn Apmenusi

Benapycb BY loccrangapt Pecny6nvkn benapych

Knprnaus KG Kbiprelactangapt

Monpgosa MD Mongoea-CtangapTt

Poccus RU Pocctangapt

TamKuKkucTaH TJ TamkukcTaHgapT

4 Tpukazom PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHuie n MeTponiorin ot 6 ceHTabpa
2016 . Ne 1065-cT mexrocyaapcTeeHHbld cTaHaapT FTOCT 33733—2016 BBeAeH B AENCTBUE B KQYECTBE HaLu-
oHanbHoro ctaHaapTa Poccuiickon ®eaepavnn c 1 nions 2017 .

5 Hacroawwuin ctaHgapT ngeHtudeH ctaHaapty ASTM D 4928-12 « CtaHgapTHbIN MeTo onpeaeneHus
cofepaHns Bobl B HepTaX MeToAOM KylToHOMeTpudeckoro Tutposarus no Kapny ®uwepy» («Standard test
method for water in crude oils by coulometric Karl Fischer titration», IDT).

CtaHaapT paspaboTaH nogkomuteTtom ASTM D02.02/COMQ «MN3mepeHns yrnesogopodos npu npve-
MO-cOaTouHbIX onepauusax (coBmectHo ASTM-API)» TexHudeckoro komuteta D02 «HedTenpoaykTel, kuakme
TOMMMUBa U cMas3oUHble MaTepuarbl») n komuteta APl «MsmepeHne HedpTuy.

HaumeHoBaHuWe HacTosALWero ctaHgapTa U3MEHEHO OTHOCUTENBHO HAUMEHOBAaHWS YKa3aHHOTO MeXay-
HapoJHoro cTaHaapTa Ang npuseaeHus B cooteetcTeue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpUMeHeHUM HacToALEero cTaHaapTa pekoMeHayeTCs UCMoNb30BaTh BMECTO CCbINIOYHbIX cTaHaap-
TOB COOTBETCTBYIOLME UM MEXIOCYJapCTBEHHbIE CTaHAapThl, CBEAEHUS O KOTOPLIX NpUBeAeHbl B AOMNOMNHN-
TenbHOM npunoxeHun JA

6 BBEJEHBIEPBbLIE
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Urpopmayus o6 UsMeHeHUsIX K HacmosiwemMy cmandapmy ny6rukyemcsl 8 eXxe200HOM UHGHOpMayUOoH-
HOM yKazamere « HayuoHarnbHbie cmaHdapmbl», a mekem U3MeHeHUU U MNopagoK — 8 eXeMeCsIHHOM UHpop-
MauyuoHHOM ykaszamene «HauuoHanbHble cmarndapmebi». B criyyae nepecMompa (3aMeHbi) Ui OMMEHb!
Hacmosiweeo cmarndapma coomeemcmeyioliee ysedomneHue b6ydem oryb/IUKOBAHO 8 EXeMeCSIYHOM
UHDOpMaUUOHHOM yKkasamerne «HauyuorarnbHbie cmaHOapmbi». Coomeemcemsyrowasl UHbopmMayusi, yse-
OoMIIeHUE U meKembl pa3Melaromces markxke 8 UHhopMayUoHHoU cucmeme obueao rorns308aHus — Ha ohu-
uuansHoM calime ®@edepasibHO20 azeHmemaa o MexXHUYECKOMY peayruposaHuio U Memporoauu 8 cemu
UnmepHem (www.gost.ru)

© CtaHgapTuHdopm, 2016

B Poccuiickoin deaepaunm HacToAW WA CTaHAAPT He MOXKeT BbITb MOMTHOCTLHC UMM YaCcTUHMHO BOCMPOU3Be-
OEH, TUPaXKUPOBaH N pacnpocTpaHeH B KavyecTBe oduuUManbHOro usgaHusa 6es paspelleHns degepansHoro
areHTCTBa No TEXHNYECKOMY PeryrnmpoBaHuio U MeTporiorum
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHIAODAPT

HE®Tb CbIPAA

OnpepgeneHue coaepxaHuA BoAbl METOAOM KYNOHOMETpPUYECKOro TUTpOBaHUA
no Kapny ®uwepy

Crude oil. Determination of water content coulometric Karl Fischer titration method

Data BBegeHna — 2017—07—01

1 O6nacTb NpMMeHeHus

1.1 HacTtosiwuin ctaHgapT ycTaHaBnvBaeT MeTOA onpeaeneHus cogepxaHust Boabl B Cbipoid HedTu B
anana3soHe ot 0,02 go 5,00 maccoBbix UM 06beMHbIX NpoLeHToB. N3BecTHO, 4To MepkanTaHbl (RSH) 1 cynb-
uabl (S~ unu H,S) B nepecyeTe Ha cepy MelLialoT NPOBEAEHUIO UCNLITaHNA Mo HacToAlLeMYy MeToay, HO NpK
copepxaHun meHee 500 MKI/r (ppm) NOMEXU OT 3TUX COEANHEHWUA HE3HaUYUTENbHBI (CM. pa3gen 6).

1.2 HacTtoawmia ctaHgapT MOXHO UCMONb30BaTh A5 onpeaeneHuns cogepXaHuns Bodbl B AnanasoHe oT
0,005 % macc. o 0,02 % macc., Ho BNUSIHNE NOMEeX MepKarnTaHOB U CyNbUaoB Npu TakMX KOHLEHTpaLKsIX He
onpegeneHo. nsa gnanasoHa ot 0,005 % macc. go 0,02 % macc. nokasatenn npeLUmsnoHHOCTU NN CMeLLeHNs
He yCTaHOBMEeHbI.

1.3 AngaHacToduwero MetToZia UCMOMNb3YoT UMEOLLNECS B NPpoAaXe peakTUBbI A151 KYyITOHOMETPUYECKoro
TUTpoBaHu4 no Kapny ®uwepy.

1.4 3Hayenus, yctaHoBreHHble B eanHuLlax CU, cuuTaloT ctaHgapTHeIMU. B HacToswem cTtaHgapTe
apyrue equHULLBI U3SMEPEHUS He NCNOTb3YIOT.

1.5 BHacTosilweM cTaHdapTe He NpeJyCMOTPEHO PacCMOTpPEeHe Bcex BONpocoB obecneveHns besonac-
HocTu. [Monb3oBaTenb HacToALWEero cTaHapTa HeceT OTBETCTBEHHOCTb 3@ YCTaHOBNEHNE COOTBETCTBYIOLLUX
npaBun No TexHuke Be3onacHOCTU U OXpaHe Tpyda, a Takke onpedenseT LenecoobpasHoCTb NpUMEHeHN
3akoHo4aTe bHbIX OrpaHUYeH W nepeq ero UCNonNb3OBaHUEM.

2 HopmaTuBHbIe CCbINKKU

B HacTosileM cTaHdapTe UCNONb30BaHbl HOPMAaTUBHBIE CChINKU Ha cneytolue ctTaHaapThl:

2.1 CraHpapTel ASTM:

ASTM D 1193, Specification for reagent water (Crneuundukauns Ha peaktus soay)

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (APl MPMS
chapter 8.1) [MpakTuka py4Horo oTbopa npob HedpTr n HedbTenpoaykTos (AP MPMS, pazgen 8.1)]

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (API MPMS chapter
8.2) [MpakTunka aBTomMatudeckoro otbopa npod HedbTn M HedpTenpogykTos (API MPMS, pasgen 8.1)]

ASTM D 5854, Practice for mixing and handling of liquid samples of petroleum and petroleum products
(API MPMS chapter 8.3) [lMpakTuka no cmeLlmBaHuio U paboTe ¢ XXuakumm obpasuamMmm HedpTu U HedbTenpoayk-
T0B (API MPMS, pasgen 8.3)]

ASTME 203, Test method for water using volumetric Karl Fischer titration (MeTon onpegeneHns cogepxa-
HWA BOAbI C UCNOMb30BaHUEM BOMIOMETPUIECKOro TUTpoBaHua no Kapny duepy)

Y YTounuTb cobinkm Ha ctangapTel ACTM moxHo Ha canTe ACTM www.astm.org unm B cnyx6e nogaepkku KimneH-
ToB ACTM: service@astm.org. B nHpopmaumoHHoM ToMe exerogHoro cbopHuka craHgaptoB (Annual Book of ASTM
Standards) cnegyet o6pawarbcs kK CBoAKE CTAHAAPTOB eXerogHoro c6opHyKa cTaH4apTOB Ha CTpaHuLE canTa.

UspaHne ocpnumanbHoe
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2.2 CraHpapTbl API?:

MPMS Chapter 8.1, Practice for manual sampling of petroleum and petroleum products (ASTM Practice
D 4057) [MpakTuka pydHoro otbéopa npod HedpTu 1 HedbTenpoaykTos (Mpaktuka ASTM D 4057)]

MPMS Chapter 8.2, Practice for automatic sampling of petroleum and petroleum products (ASTM Practice
D 4177) [MpakTuka aBToMaTuieckoro otéopa npob HedpTu n HedbTenpoaykToB (MpakTka ASTM D 4177)]

MPMS Chapter 8.3, Practice for mixing and handling of liquid samples of petroleum and petroleum
products (ASTM Practice D 5854) [[MpakTuka no cmewuBaHnio 1 paboTte ¢ XUakumu obpasuamm HedpTu 1
HedTenpoaykTos (MpakTuka ASTM D 5854)]

3 TepmMuHbI M onpeaeneHus

3.1 B HacTosileM cTaHgapTe NpuMeHeHbl cnegyowine TepMUHbl ¢ COOTBETCTBYIOLLUMMU onpejere-
HUSIMMU.

3.1.1 anukBoTa (aliquot): Hebonbwas nopums oT obwero obbema Npobbl, KOTOPYIO aHanNU3MpyHoT,
npegnonaras, UTo OHa ABNSETCA NpeAcTaBUTENbHON A4Ns Bcel Npobbl.

3.1.2 npo6a (sample): Mopuus, oTbpaemas n3 cogepxmMmoro Tpybonposoaa, pesepsyapa Unv gpyron
CUCTEMBI, MpefHasHayYeHHas 4ns aHanmsa B KadecTBe NpefcTaBuTensHoro obpasua Bcell cucTemMbl U Nome-
LeHHas1 B NEPBUYHbIA KOHTENHED.

3.1.3 ucneityemasn npob6a (test specimen): NpeacrasutensHaa npoba, oTbMpaeman Ang aHanm3a 13
NepBUYHOIO UMM NMPOMEXYTOYHOTO KOHTEHepa. [Nst aHannaa UCnonbayoT BCHo Npoby.

4 CywHocTb MeTOAa

4.1 Mocne romoreHnzaunm npobwl cbipoi HedhTr Npoby A48 UCNBITaHWIA BBOASIT B AYEKY annapara gns
TUTpoBaHus No MeToay Kapna ®uwepa, B KOTOPOM y aHoAa KYNIOHOMETPUYECKN FreHepupyeTCs o Mo peakumnm
Kapna ®uwepa. MNMocne oTTUTPOBLIBAHWA BOALI M3DLITOK Moda onpedensitoT 31eKTpPOMETPUIECKUM AeTeKTo-
POM KOHEYHOWN TOYKM TUTPOBAHWUA U 3aBepLualoT TUTpoBaHMe. Ha oCcHoBaHUM CTeXUOMETPUN peakuun oanH
MOf1b Moaa pearnpyeT ¢ OAHUM MOSIEM BOAbI, M TakKUM 06 pa3oM MOXXHO onpeaennTb KoNMYecTBO BOAbI.

4.2 TMpeunsnoHHOCTL HacTosLWEero MeTo4a B OCHOBHOM 3aBUCUT OT 3heKTUBHOCTU MpoLeaypbl roMmore-
HU3auun. NponsBoauTenbLHOCTL CMEeCUTENS, UCTIONb3YyeMOro AN nofyyeHns roMoreHM3npoBaHHoro obpasua,
onpegensoT no metoauke, npuseaeHHo B ASTM D 5854 (API MPMS, pasgen 8.3). Ecnu ncnelTaHue BbINorst-
HSII0T Ha OCHOBaHWM o6bema, TO NPELIM3NOHHOCTb MeTo4a B OCHOBHOM 3aBUCUT OT TOMHOCTW U MOBTOPSAEMOCTH
BBOAMMOro o6bema.

4.3 Ncnonb3yloT ABe npoLeaypbl onpeaeneHus cogepxaHusi Boabl B Hedptsx. Mpu oaHon npoueaype
B3BELLEHHYI Mpoby ANs UCMIBITAHUA BBOAAT B SUEKY A4S TUTPOBAHUS U ONpefensioT Bogy B MpoLeHTax no
macce (% macc.). Ipyras npoueaypa npegycMmaTtpuBaeT onpefeneHune Bogbl B HedTu B NpoLeHTax no o6bemy
(% 06.) nyTem namepeHuns obbema Hed T, BBOANUMON B SUEAKY 45151 TUTPOBAHUS.

5 HasHa4yeHue 1 npumMmeHeHune

5.1 OnpegeneHne TOYHOTO codepXaHus Boabl B obpasue HedTU MMeeT Gonbluoe 3HavyeHue Mpu
nepepaboTke, NOKyrMKe 1 Npoaa)e Uiy TPaHCNopPTUPOBaHNM HedpTu.

6 MNMomexu

6.1 Pag BellecTB U KIAcCOB COEAMHEHWIA, BCTYNAOLWUX B peakLnn KOHAeHcalMM U oKUCnnTenb-
HO-BOCCTAHOBUTEMbHbIE peakuun, MellaeT onpefeneHno cogepxkanust Boael no metoay Kapna ®uwepa.
B HedTAX Hanbonee 4acTo NOMeXn BHOCAT MepKkanTaHbl U cyfbguabl (He obwas cepa). Mpu cogepxaHum mep-
KanTaHoB U cynbdunaoB MmeHee 500 mMKr/r (ppm) B nepecdeTe Ha cepy NOMEXM OT 3TUX COeAUHEHUIA He3Haun-
TenbHbl. BoNbWKWHCTBO HedTenr, BkoYaa HedTb, Knaccuuunmpyemyro kak cepHuctad HedTb, uMeeT
coAepxaHne mepkanTaHoB U cyfbdugos meHee 500 MKr/r (ppm) B nepecdeTe Ha cepy. Bonee nogpobHasn
WHopMaLUs O BellecTBax, MeLlaLLMxX onpeaeneHnio Boabl METOA0M TUTpoBaHUA no Kapny duwepy, npu-
BeaeHaB ASTM E 203.

2 OnybnukoBaHo B PykoBOACTBE Mo cTaHgaptam Ha HedTenpoaykrtel. MoxHo nonyunts B American Petroleum
Institute (API), 1220 L. St., NW, Washington, DC 20005-4070, http://www.api.org.

2
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6.2 3KcnepumeHTanbHas oleHKa BNUAHUS MepkanTaHoB U cyrbpnaos Ha TuTpoBaHue no Kapny duwie-
py rpu cogepxaHuun Boabl B AnanasoHe oT 0,005 % macc. oo 0,020 % macc. He npoBogunack. OgHako npu
TakoM HMU3KOM COAepKaHn Bogbl NOMEXM MOTYT ObITb 3HAYMUTENbHBIMW MPU COAEe PXKaHUN MePKanTaHoB U CyIlb-
dbungos meHee 500 mMKr/r (ppm) B nepecyeTe Ha cepy.

7 Annapatypa

71 AI'II'IapaT ana TmuTpoBaHUA No MetToay Kapna <D|/|mepa C 3NEKTpoOMEeTpUYEeCKUM AEeTEeKTUpoBaHNEM
KOHEYHOWN TOYKMN TUTPOBaHNA. I'Ip|/|60p AOIMKEH MMETb OoTAENIbHbIE OTCEKU ANd aHOAHOIo N KaToAHOIo peaktun-
BOB. MHCprKLI,I/II/I no aKcrnyataunn sTUxX annapatoB npeaocCtaBndeT U3rotToBUTENb, HO B CTaHO4apTe OHU HE
npueeaeHsobl.

7.2 CmecuTenb 4NsA roMmoreHnsauum npobol Hecptu

7.2.1 HeaspUpyoLnii BBICOKOCKOPOCTHON CMECUTESb C BBICOKUM HaMNpsbKeHUeM caBura

Cmecutens pgomkeH obecneumBate Tpebyemyto aeKTMBHOCTL FOMOreHn3aLmMmM B COOTBETCTBAN C
mMeToaukon, npusegeHHon B ASTM D 5854 (API MPMS, pazgen 8.3). O6bem npobbl orpaHuyeH BMEeCTUMOCTLHO
cMecuTens, npeanaraeMoro NsroToBuTeneMm.

7.2.2 UunpKynsiLMoHHbIA cMecuTenb Npobbl

YCTpOWCTBO, aHaNnorm4yHoe yCTPOMUCTRY, UCNOMb3YEMOMY C aBTOMATUYECKMK NPoB00TOOopHNKaMK 4N
npob HedpTH, Npu ycnoeumn cooTBeTCTBUA TpeboraHnam ASTM D 5854 (API MPMS, pa3nen 8.3).

7.3 Wnpuybl

O6pa3subl NpoLle BCero BBOANUTL B SIMEMKY OIS TUTPOBAHWA C MOMOLLbIO TOYHBIX CTEKMAAHHBIX LUMPULIER C
uTuHramm Jlyap Nok U urnamu anst NoAKOXHbIX MHBEKLWA COOTBETCTBYIOLEN ANMUHBI. [namMeTpbl 0TBEpCTUIA
NCMNONb3yeMbIX UM OMKHbI 6bITh MO BO3MOXHOCTU MUHUMAaTbHBIMW, HO AOCTaTOYHbIMW ANsi NpeA0TBpaLleHNs
npobneM, BO3HUKAIOLWMX B pe3yfbTaTte NPOTUBOAABNEHUS U 3aCOPEHUS UTbl NMPY BBOAE UCTBITYEeMOR Npobbl.
Pazmep wnpuua crnegyeT Boibupath Takum obpasom, 4Tobbl 0bbem ncneltyemore obpasua cocTasnsii He
MeHee NonoBUHLI obwero obbeMa wnpuua. AnuHa urnel gomkHa obecneynsaTtb BBOA UCMLITYEMOR Npobbl
HWXKe YPOBHS MOBEPXHOCTU XUOKOCTUN B MErKe NS TUTPOBAHWS.

7.3.1 Wnpwuubl Ana onpegeneHns rno macce

Ans onpegeneHns cogepkaHusi Bogbl Mo Macce MOXHO UCNOMNb30BaTh Wnpuy, ntoboro Tuna, obecneyn-
BaloLNIA BBOA UCTIbITYeMol Npobkl 6e3 yTeuku. Pazmeph! WnpuLa 4omkHbI 06ecneyvmBaTth ero pasmeLleHme Ha
Becax.

7.3.2 Wnpwubl ons onpegeneHusi no obbemy

Ans onpegenexus cogepXanusi BOAbI No 06bemMy crieqyeT UCNoNb3oBaTh CepTUdNLMPOBAHHBIA LUNPUL,
obecnevymBatoLmi BBog obbemMa npobel ¢ TouHocTbio Ao 0,5 % oT 06bema cogepxkallencs npobbl.

7.4 Becbl Ana onpeaeneHUs Maccbl

MoxkHo ucnonb3oBaTth Nobble aHanMTUYeCKne BeChl C TOYHOCTLIO U paspelleHunem ao 0,1 mr, obecne-
ymBatoLme B3BewBaHne ac 100r.

7.4.1 Becbl gns onpegeneHns Macchl UCnbiTyemoro obpasua, BBeAeHHOro B SUeKy AS1s TUTPOBaHMS,
[OOIDKHBI ObITb OTKANMGPOBAHI.

MpnmevaHnwme 1— He cnegyer ncnonb3oBaTth BEChl C ABVXKYLWLMMUCS 3NEMEHTaMU.

7.5 Avenka AonA TUTpOBaHUA

ConHeyHble T4 MOTYT Bbl3BaTb pa3fioXeHne noga B peakTnBe Kapna (DI/ILIJepa, YTO MOXET NPpUBECTU K
NONMy4YeHUo HeJOCTOBEPHbIX PEe3yJibTaToB. 370 BAUSIHNE MOXHO YMEHbLLUNTb MNP UCNOJNb30BaHUN sIMe KM anst
TUTPOBaHWA, N3rOTOBJIIEH HOWN 13 HEenpo3pa4vHoOro Mmatepunana.

8 PeaktTuBbl N MaTepuans.l

8.1 Yucrota peaktuBoB

Cnep,yeT NCNoNb3oBaTh peaKTUBbI KBaJ'II/ICbI/IKaLI,I/II/I Y. 4. a. unu bornee BLICOKOA YACTOTHI. EcnnHeT Opyrmx
yK838HI/IIZ, BCe peakKTuBbl AOJIKHBI COOTBETCTBOBaTb TpeGOBaHI/IFlM CI'IeLI,I/ICbI/IKaLI,I/II/I KomnTeTa no aHanutuyec-

3
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KM peaKkTnBam AMepI/IKaHCKOFO XNMNYECKOoro 06Ll.l,eCTBa3), €CIMMM OHN OOCTYIMHbI. Mo3kHO MCNoMb3oBaTb peaKkTn-
Bbl /J,pyr0|7| KBaJ'II/Id)I/IKaLI,I/II/I, eClnn 3apaHee yCTaHOBJIIeHO, YTO peaKTuB MMeeT 40CTaTOYHO BbICOKYHO HACTOTY U
€ro ncnosib3oBaHMe He YMeHbLUT TOYHOCTU pe3yribTaToB OnpeaerieHns.

8.2 YucrotaBsoabl

Ecnu HeT apyrnx ykasaHWin, TO cCblfka Ha BoAy o3HavaeT peakTne Boga tuna IV no ASTM D 1193.
8.3 Kcunon ksanudukauum 4. 4. a. ¢ cogepxxaHuem sogbl He 6onee 0,05 % (MpepynpexaeHune — Jler-
KoBocnnameHsiowmines. MNMapel BpeaHbl AN51 300pOBbS1).

8.4 PeaktuB Kapna ®uwepa

Ucnonb3yoT cTanHgapTHbIEe, UMeroLMecs B npoJaske peakTUBbl 45151 KYTIOHOMETPUYECKOro TUTPOBaHUSA Mo
Kapny ®uwepy.

8.4.1 AHoOHBIN N KaTOAHBIA peakTUBbl He cneayeT UCNonb3oBaTh NOCMe UCTEYEHNsT cpoka rogHOCTN,
yKazaHHOro U3roToBUTENeM.

8.4.2 HeobxooMMOCTb 3aMeHbl aHOQHOMO U KaTOAHOTC PEAKTUBOBR 3aBUCUT OT KONMUYECTBA BbINOMHEH-
HbIX UCMBITAHUA U KONUYEeCTBa paHee OTTUTPOBaHHON Boabl. OYeHb MeANeHHoe TUTPoBaHNe yKkasbiBaeT Ha
HeoBbX04NMMOCTE 3aMeHbl PEaKTMBOB.

8.4.3 AHoAHbIN peakTuB

CwMeluunBatoT 6 YacTein ctaHgapTHOro aHoaHoro peaktuea Kapna ®uwepa ¢ 4 vactamu keunona. MoxHo
NCNoNbL30BaTb ApYrie COOTHOLLEHWS] aHOAHOIO PeaKTMUBa U KCUITOa, U OHU 4O/KHBI ObITb YCTaHOBMEHbI B 3aBU-
CMMOCTM OT KOHKPETHOTO peakTuea 1 annapaTa. MNpeun3noHHOCTb U cMeLleHne Bbinv yCTaHOBNEHbI 41151 COOT-
HolweHUs 6 JvacTein peaktuBa Kapna duwepa u 4 vactn kcunona (MpepgynpexaeHue — OrHeonaceH,
TOKCUYEH NpUY BObIXaHWM U MoNadaHnui BHYTPb, criegyeT n3beraTb KOHTaKTa C KOXER).

8.4.4 KaTtoaHbIN peakTuB

Wcnonb3yoT cTaHgapTHBIR, UMELLMACA B NpoAaxe KaToAHbln peakTnue Kapna ®uwepa (Mpeaynpex-
AeHue — OrHeonaceH, MOXeT NpeAcTaBnATb ONacHOCTb AN KU3HWU NpY BAbIXaHUW, MonagaHuy BHYTpb opra-
HU3Ma, abcopbupyeTcs koxeln. ObragaeT kKaHLEepPOreHHbIM AeACTBUEM).

8.4.5 PacTBOp ANA npoBepKu KanubpoBKu

PacTtBop, cooTBeTCTBYWOWMIA TpeboBaHMAM HauMoHanNbHOro WMHCTUTYTa CTaHOapTOB WU TEXHOMOrUiA
(NIST) nucnonbayemeiin 4ns nposepky kKannbposku Nnpubopa Kapna ®uwepa. Mpun 0TCYTCTBUMM COOTBETCTBYIO-
LLIero KOHTPOMBLHOMO pacTBOpa MOXKHO UCMOMNb30BAaTh YACTYIO BOAY.

9 OT60p Npo6 N UCNbITYyeMble NPOObLI

9.1 KoHTeltHep gnanpo6

KoHTeliHep gomkeH bObITb M3roTOBNEH U3 MaTepuarna, KoTOpbIi He CMavyMBaeTCs BOAON, U OCHaLLEH rep-
METUYHOW KPBILIKOW UMW APYTUM YCTPOWCTBOM ANs NpedoTBpalleHunst 3arpasHeHuns npobel oT BO34eNCTBUA
OOXOA Unn Briaru.

9.1.1 Tpwu Ucrnonb30oBaHNN HEA3PUPYIOLLIErO BEICOKOCKOPOCTHOTO CMEeCUTENS € BEICOKUM HanpsikeHuem
CABUra KoHTelHep Ans Npobbl AoMKeH UMeTb pasMepbl, AoCcTaTouHble Ansi obecnedeHns nepemMeLllBaHis B
COOTBETCTBUM C 9.6 M COOTBETCTBYIOLUME pasMepam KOHTelHepa A4nst Npobbl, UCNoNL3yeMoro Npu UcnbliTaHum
cMmecuTenst Ha 3¢ eKTUBHOCTb.

9.1.2 Mpw MCNonNb3oBaHUM LUPKYMSLNMOHHOIO CMecUTensi MePBUYHLIA KOHTEeHep Anst Npobbl OMKeH
obecneymBaTb HeMocpeaCTBEHHOE COeAUHEHME CO CMECUTENBHON cucTemon 6e3 NCNonNb3oBaHUsA NPOMEXKY-
TOYHOrO KOHTelHepa Ans Npobbl. BHYyTpeHHWe anemMeHThl AoMKHbI 06ecneyvmBaTth LMPKYISLAIO KUOKOCTU 1
athdeKTUBHYIO FrOMOreHnzaLmo Npobel. 3TO MOXHO BBINOMHUTL C UCNOMb30BaHUEM PacnbIIMTENbHBIX Haca-
00K, AUCNEePrnpyoLWwnX TpyOOK UM ApYrMx COOTBETCTBYIOLLUX MPUCIOCOBEHNA.

9.1.3 MoparoToBkKa koHTeHepa ansa npobbl

McnonbaytoT YNCTBIN 1 CYXOWn KOHTENHep A5 Mpobbl. MpoBepsaoT LLeNTOCTHOCTb YNIIOTHEHWIA KPbILLKA KOH-
TelHepa gnsi npobbl.

3 Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C. (Xu-
Mudeckue peaktuebl. Cneuundukaumnst AMEPMKaHCKOTO XMMMUYeCKoro obecTea, BalwumHrroH, okpyr Konym6us). Mpegnoxe-
HUS MO NPOBEPKE PEaKTUBOB, HE BXOASILLMX B CNNCKM AMEPUKaHCKOro XuMmnieckoro obuectsa — cm. Analar Snandards for
Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (Muctble 06pa3ubl gns nabopatopHbiX XMMUKaTOB), a Takke the
United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD. (®ap-
makones CLLUA n HaunoHanbHbI hapMakornormieckuin CripaBoYHUK).

4
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9.2 O6bem Npobbl

Ona nenbitadua Tpebyetca HeBonbluoi 06beM Npobbl (06bIMHO He Gonee 1 cmM®), NOSTOMY OCHOBHOE
orpaHudeHne ans obbema nNpobbl 3aknoyaeTcs B TOM, YTO OH AorKeH BbiTb 4OCTaTOYHBIM A4S o6ecneveHnst
nepemMeLlnBaHns B COOTBETCTBUM C 9.6.

9.3 Mpob6ooT6opHbIe ycTPpONCTBa

Mpo6ooTbopHble NMMHWUK K Apyrue NpobooTOOPHbIE YCTPOWCTBA, KOHTAKTUPYIOLWME C OTONPaeMon Xuna-
KOCTbO, OOMKHbI OblTb M3rOTOBMEHbI M3 Marepuana, KoTopblA He cMmaduBaeTca Boaon. NpobooTBopHMKK
OOIMKHBI MMETb TaKyl KOHCTpyKUuto, 4Tobbl Boga He cobupanacb B oTBoAdax U yrnybneHusix. MoryT 6biTb
npegycMoTpeHbl cneuuMansHele TpeboBaHus, yCTaHOBIEHHbIE B MeTode oT6opa nNpob u npuBedeHHbie B 9.5.
Mepen oT6opom Npob6bl NPobooTEOPHBIE YCTPONCTBA A0/MKHEI BbITh NPOAYTHl UK OYMLLEHBI ANS NpeAoTBpa-
LLeHWs 3arpsizHeHns npobbl.

9.4 XpaHeHue n obpalleHue c npodoin

Mpobbl OOmMKHBI ObITb COOTBETCTBYHOLWMM 0Opa3zoM MpOMapKMpoBaHbl MU HaAEeXHO 3allMLieHbl Ans
npefoTBpaLleHns 3arpsisHeHnia. Mpobbl MOXHO XpPaHWUTb B TeYeHUe ANUTENBHOIO BpeMeHU Npu YCIoBUK, YTO
KOHCTPYKUMS KOHTenHepa obecnevvBaeT npefoTBpalleHre nonagaHns Unn Bbixoda napos, U UCMbITYEMYHO
XNOKOCTb MOXHO MOBTOPHO rOMOreHM3npoBaTh. 18 repMeTUYHBIX KOHTEMHEPOB ACNONHUTENbHEIE OrpaHnYe-
HWS1, CBSI3aHHbIE C YCITOBUSIMUM OKpYXKatoLen cpehbl, He TpebytoTcs.

9.5 MeTtop ot6opa npo6bl

Ansa nony4veHus npobbl cnedyeT UCMOMb30BaTk NpeacTaBuTeNbHble Npobbl, 0OTOMpaemblie B COOTBE-
TcTBUM ¢ ASTM D 4057 (API MPMS, pazaen 8.1)nASTM D 4177 (APIMPMS, pasgen 8.2).

9.5.1 OT6op Npo6 BA3KOM HedhTH

Mpu oTbope Npob BA3KNX HedpTelh MOryT BbITb 3aTPYAHEHMS MPU NepeMeLLMBaHUKn Npobbl M oT6ope ncnbl-
Tyemoi npobel. CMecuTeneHbIA annapaT MoxeT paboTaTtb MeHee acdekTMBHO. MoxeT 6biTb TPYAHO UK
HEeBO3MOXHO 0TODpaTh 1 BBECTU TOUHOE KONMYECTBO UCTbITyeMoro obpasua (cM. pasgen 15). Mogndukaumsa
060pyaoBaHMs UK NpoLeaypbl, NpU HeoOXOANMOCTW, MOXET MPUBECTU K HEAEeNCTBUTENBHOCTM NoKasaTenemn
NpeLmM3noHHOCTM HacToswero Metoga. MNMpu aTom TpebyeTcs NpoBepKa NobbIX U3MEHEHWIA.

9.6 MNMepemewmnBaHne NpobbI

9.6.1 Ons otbopa npeacTaBUTENbHOW UCMBITYEMON Npobbl cHavana HeobxogMMo roMOreHn3npoBaTh
npoby. [ins aToro nepemeluMBatoT Npoby ¢ MCNOSIb3OBaHMEM COOTBETCTBYIOLLEro CMecuTens B Te4eHune ycra-
HOBIEHHOTO BPEMEHN.

9.6.2 CmecuTenb LOMKEH COOTBETCTBOBATL TPebOBaHMAM MO OLEHKE FOMOTreHN3aL/mM1 B COOTBETCTBAN C
ASTM D 5854 (API MPMS, pa3gen 8.3). MNpu nameHeHusix Tuna Hed T, obbema HepTM B KOHTelHepe, (hopMbl
KOHTEeHepa U1 YCIoBUIA NepemMeLLnBaHus (Hanpumep, CKOPOCTU U BpeMeHN nepeMeLunBaHns) Heobxoanmo
BbINOMHUTbL MOBTOPHYHO OLLEHKY CMECUTENS.

9.6.2.1 [Ona HeBonbLUNX KOHTEeMHEpOB ANA Npobbl M 06bemoB Npobel B AnanasoHe oT 50 Ao 500 cms
MOXHO UCMOMNb30BaTb HEaspUpYOLMIA BEICOKOCKOPOCTHON CMEeCUTENb C BBICOKMM HarpsbkeHueM casura.
UcnonbayoT napaMeTpbl, KOTopble BbiNM NpU3HaHbl YOOBAETBOPUTENbHLIMA A5l FOMOreHn3aLUmMm B cooT-
BeTcTBUM ¢ ASTM D 5854 (API MPMS, pazaen 8.3).

9.6.2.2 Mpuurcnonb3oBaH1n 6OMbLIMX KOHTEHEPOB M oGbeMoB Npobbl Gonee 500 cm® ycroBusa nepeme-
WMBaHMA cnedyeT onpefensTb B COOTBETCTBMM C MNpoLedypaMu, aHanorMdHbelMK npouedypam no
ASTM D 5854 (APl MPMS, pasgen 8.3), HO CKOPPEeKTUPOBaHHLIMMK ANs1 BONbLUNX KOHTEAHEPOB U BoNbLNX
061emoB npob.

9.6.2.3 Mepea ucnonb3oBaHneM cnegyeT yoeanTbes, 4TO CMeCUTeNb YACTbIA U CYXOM.

9.6.3 3HaunTenbHoe NoBbILEeHWEe TeMnepaTypbl B NpoLiecce cMelumBaHus (6onee yem Ha 10 °C) moxeT
NPUBECTU K NOTepe BoAbl Unn gectabununsaumm smynscun. 3anvceiBatloT TemnepaTtypy npobbl nepeq nepeme-
LMBaHWEM 1 NOcNe NepemMeLLBaHuns.

9.6.4 MepemewmBatoT Npoby HedTU HenocpeACTBEHHO neped oTOOPOM UCNBLITYEMOA NPobbl, UTOGLI
obecnevnTb rOMOreHHOCTb OcTaBLIeics Npoobbl.

9.6.5 BbIbupatoT KoNM4ecTBo UcnbiTyemor npobel no Tabnuue 1 B 3aBUCMMOCTU OT Npeanonaraemoro
cofiep>xaHns Boabl.
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Tabnwuuya 1—MpubnmuanTensHOE KONMYECTBO UCTILITYEMOW NPOGLI B 3aBUCUMOCTU OT NPEeANonaraeMoro CoaepKaHusi
BOAbI

Mpepnonaraemoe conepxaHue Boabl, % Konuuecteo obpasua, r unu cm® Tutpyemas macca BoAbl, MKI
0,02—0,10 1,00 200—1000
0,10—0,50 0,50 500—2500
0,50—5,00 0,25 1250—12500

10 MNMoaroToBka annapaTtypbl

10.1 MpunoaroToBKe U 3KcNnNyaTaLuy annapara ans TMTPoBaHWs CrielyioT UHCTPYKLNAM U3rOTOBUTENS.
10.2 Bce y3nbl U COeANHEHUS AHENKA AOMKHBI ObITb repMeTUYHBIMK 4119 NPeAoTBpaLLeHns nonagaHuns
aTMocpepHO Briaru B a4enky aAng TUTpoBaHnS.

10.3 AHop,

[loBaBnaoT COOTBETCTBYHOLLYIO CMECh KCUIona 1 aHogHoro peaktuea Kapna ®uvliepa oo ypoBHS, peko-
MeHOyeMOoro 3roToBUTeeM.

10.4 Katon

HobasnstoT KaTogHbIn peakTus Kapna ®uwepa. YpoBeHb 3TOrC peakTuea AofKeH bbiTb Ha 2—3 MM Hbke
YPOBHSA peakTnBa B aHOQHOM OTCEKe UMM COOTBETCTBOBATL PEKOMEHAALIMSIM N3rOTOBUTENS.

10.5 BknwovatoT nUTaHue TuTpaTopa no Mmetoay Kapna ®uwepa u sanyckaioT mewanky. Mewanka non-
XHa obecneymBaTth paBHoMepHoe nepemellnsaHne. OTTUTPOBLIBAIOT OCTATOUHYIO Briary B ss4eike Ans TUTpo-
BaHWS 40 OOCTUKEHUSA KOHEYHOM TOUKW. Ecnin Bpems Anst AOCTUKEHNA KOHEYHOM TOYKMN CIIMLLIKOM 60MbLIoe Unn
O4YeHb BbICOKMWIA ypoBeHb (DOHOBOIrO TOKA, TO 3TO MOXKET ObITb BEI3BAHO HANMYMEM BNarM Ha BHYTPEHHUX CTEHKaX
SMenKn Ansl TUTpoBaHuda. Ecnn 310 npoucxoanT, TO BbIKMOYAOT annapaT Ang TUTPOBaHUSI U OCTOPOXKHO,
BpallaTenbHbIMU ABMKEHUSIMA KUOKOCTU B AYelke MPOMbIBAKOT BHYTPEHHUE MOBEPXHOCTU CTEKMNSIHHOMo
o6opygoBanus. MosTopsaoT TUTpoBaHue no Kapny ®uwepy 0o JOCTUKEHUS KOHEYHOR TOUKM.

11 MNpoBepka kanMbpoBKN 06opyaAoBaHUA

11.1 Paboune xapaKkTepucT1kM peakTuea co BpeMeHeM yXyaLuatoTcs, No3Tomy TpebyeTcs perynspHas
npoBepKka KayecTBa peakTuBa. STy MPOBEPKY MOXHO BbINOMHUTL, BBOAS U3BECTHOE KOMUYECTBO KOHTPOSTLHOIo
pacTsopa (YUCTON BoAbl) B A4EMKY ANS TUTPOBAHUA U NOATBEpXAas, YTo pesynbTaT TUTPOBaHUS COOTBETCTBY-
eT BBeJeHHOMY KonudecTBy. PekomeHayemasi nepnoauyHOCTb NPOBEPKA 3aBUCUT OT BpeMeEHU BBOAA B 3KCMIy-
aTaumo 06opyooBaHMS M BpeMeEHW BBeAeHUs cBexero peaktua. ODObIMHO MPOBEPKY BbIMOMHAWT nocrne
KaxablX AecaTn onpegeneHnin (cM. 12.1.3). Ecnu pesynbtaT He COOTBETCTBYET AOMYCTUMBIM rMpeaenam
NorpeLHoCTU USMEPEHUs], TO 3aMEHSIIOT aHOAHbIA U KAaTOAHbIN pPeaKTUBbI.

11.1.1 OnpegeneHue konn4yecTsa nNpobbl Mo macce

BeoasT B wnpuy 10 Mk Bogbl, He gonyckas obpa3oBaHns Ny3bipbKOB BO34yXa, yaansoT candeTtkon
ocTaTku BOAbl Ha Urne, B3BeLUNBAIOT LUNPUL, ¢ BoAOKW ¢ TouHocTeio Ao 0,1 Mr n onpegensawT maccy. Beoasar
coflep>XuMoe LnpuLa B a4erky Anst TUTPOBaHUS, pacnoraras KOHUUK UMbl HUKe NOBEPXHOCTU peakTuea. Cpa-
3y NOBTOPHO repMeTUIUPYIOT AUeinky. YOansaT ocTaTKn peakTuea C Urfbl N CHOBa B3BELUMBAOT LUNPUL, C TOM-
HocTbto Ao 0,1 mr. MNocne OOCTUXKEHNA KOHEYHOW TOUYKWM 3anucbiBardT Maccy OTTUTPOBaHHOW BoAbl. Ecnn
pesynbTaT He cooTBeTCTBYeT 3HaueHuo (10000 +200) MKr, To 3aMeHAT aHOAHbIN U KaTOAHbIN PEeaKTUBbI.

11.1.2 OnpegeneHue konuyecTea npobbl No 06bemy

BeoasT B wnpuy 10 Mk Bogbl, He gonyckas obpa3oBaHns Ny3bipbKOB BO34yXa, yaansoT candeTtkon
ocTaTky BoAbl Ha uUrne. BBoaaTt cogepxnmoe Wnpuua B siMenky Ang TUTpoBaHUs, pacnonarasg KOHYUK Urmbl
HUKe MOBEPXHOCTU peakTuaa. Cpasy ke NoBTOPHO repMeTU3NPpYIoT auenky. Nocne AoCTUXKEHUSI KOHEYHON TOY-
KW 3anucklBaoT Maccy OTTUTPOBaAHHOW BOALI NO NokasaHWio Ha annaparte Ang TUTpoBaHus no metoay Kapna
®duwepa. Ecnn pesynbTaT He cooTBeTCTBYET 3HadYeHuo (10000 + 200) MKT UK COOTBETCTBYIOLLEMY coAepXa-
HWIO BOAbI B NPOLEHTax, TO 3aMeHSA0T aHOAHbIA U KaTOAHbIA peaKTUBHI.
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12 lMpoBeaeHue UCNbITaHUN

12.1 OnpeaeneHune Maccbl Npo6bl

12.1.1 ToToBAT annapart 4nsi paboTbl B COOTBETCTBUM C pazgenom 10.

12.1.2 BbiGupatoT WNpU1L, COOTBETCTBYIOLWER BMecTUMocCTH (cM. 7.3 n Tabnuuy 1). Cpasy nocne npote-
Aypbl nepemeLunBaHms no 9.6 HabupatoT B WUNPUL, He MeHee Tpex MOopLUA Npobbl U YTUAU3MPYHOT UX. 3aTem
OT6MPatoT YETBEPTYHO MOPLMIO, BEITUPAIOT UMY HACYXO, B3BELUMBAIOT LUMPUL, C COAEPKUMBIM C TOYHOCTLIO A0
0,1 Mr 1 BBOOAT UCMbITYeMyt0 Mpoby B peakTus Kapna ®Puwiepa Hke NOBEPXHOCTU peakTMBa B siuelike 415 TUT-
pOBaHUsA. Y 4ansioT WNpuWL, U MOBTOPHO B3BELUUBAKOT ero ¢ ToHOCThIo Ao 0,1 mr. Mocrne gocTUKeHNA KOHEeYHON
TOYKM 3aMMCLIBAIOT pe3ynbTaT No NokasaHusiM npnbopa.

MpumedaHne 2— Ecnu cogepxanne Boabl B 06pasLe HEU3BECTHO, TO PEKOMEHAYETCS HavaTb NPoLeaypy
HeGOonbLIOW nopuMn Npobbl AN NPeaoTBpaleHNs CrMWLKOM BOMblIOro BPpEMEHW TUTPOBAHWUSI M Pacxoga pPeaKkTUBOB.
Hanee npu HeoBXo0AUMOCTU MOXET BbiTb BLINONMHEHA KOPPEKTUPOBKA KONUYECTBA arMKBOTHI.

12.1.3 lNepuoguyeckn 3ameHsIl0T peakTuBbl B COOTBETCTBUN C 8.4.

12.1.4 [Ons cnuwkom BA3KMX HedpTel, kKoTopble TpyaHo 0TobpaTh WpMLEeM, MOMELLAtoT MPoby B YACTYHO
CYXYt0 kanenbHULY 1 B3BelUMBaloT. BbICTpo nepeHocaT 13 KanenbHNLbl HeobxoanMoe Konm4ecTso nNpobbl B
AYeNKy Ans TUTpoBaHus. [NoBTOpHO B3BELUMBAIOT KanenbHWLy. TUTpyoT Npoby no 12.1.2.

12.2 U3mepeHue o6bemMa npobbl

12.2.1 Tpun n3aMepeHnn KoNM4ecTsa UCnbITyemMon Npobel no 06beMy U3aMepeHne o6bema MMeeT peLuato-
Lee 3Ha4YeHue U ocoboe BHUMaHWe cnegyeT obpaTuTe Ha onpegeneHe cobema UcnbITyemon npobel.

12.2.2 CnepgyeT cobntogaTb OCTOPOXHOCTL MPUM 3anofHEeHUN WWNpULa Ans npegoTepalleHms obpasosa-
HWS NY3bIPbKOB rasa. Hanuyne ny3bIipbKoB rasa B WnpuLe MOXeT ObITb MPUYMHON noMeX. CKNOHHOCTb HeTU K
06pazoBaHNIo My3bIPLKOB rasa 3aBUCUT OT TUNa HedpTW M JaBNeHUs Napos.

12.2.3 ToToBAT annapaT Ansi paboThl B cOOTBETCTBMM ¢ pa3genom 10. BbibMpatoT WwWnpuy cooTBETCTBYO-
Wwen BmecTumocTu (cM. 7.3). Cpasy nocne npoueaypbl nepemellnsaHns no 9.6 otéupaloT He MeHee Tpex
nopumMi Npobbl U yTUNN3NPYIOT. 3aTeM 0TOMpPatoT YeTBEPTYIO NOPLIMIC, BEITUPALOT UMy HAcyxo, NepeBopaynsa-
0T LUNPWL, U yOANsoT Ny3blpbKy U3 WUNPULA, BBITUPAOT UMY 1 3anucbiBaloT 0bbeM HedbTH B WUMNpULE C TOY-
HocTkto Ao 1 unu 10 mkn. BeogaT ucnbityemyto Npody B peaktus Kapna duwepa Huke MOBEPXHOCTN peakTusa
B Auenke Ans TMTpoBaHus. MNocne A0CTUXKEHNS KOHEUMHOW TOUKW 3arucbiBalOT pesynbTaTbl N0 NOKazaHUsiM
npubopa.

12.3 [o npencrtaBneHus pesybTaToB OHWU AOMKHbI ObITb CBEpeHbl ¢ TPeBOBaHNSIMN NOBTOPSAEMOCT NO
16.1.1.

12.4 lMepep3anuncblo pe3ynsTaToB HEO6X0AMMO NPOBEPUTL pesynbTaThl No TpeboBaHMio NOBTOPSIEMOC-
TU B cooTBeTCTBUN C 16.1.1.

13 BblumvcneHus

13.1 BbluucnstoT cogepxaHue Bogwl, % macc., B npobe HedTw o hopmyne

CofepxaHvie Boapl = wm 100, M
W,
raoe W, — macca oTTUTPOBaHHON BOABI, MKT;
W, — macca npobbl, MKr.
13.2 BuuucnsitoT cogepxaHue Bogpl, % 06., B npobe HedTu no chopmyne

CogaepxaHvie Bofbl = % 100, 2)
2
roe V, — o6beM oTTUTPOBAHHOM BOAbI, MKI (CcoBnaaaeT ¢ maccon B Mkr/1000, ornpeaensieMoi no kynoHomeT-
puU4ecKkomMy TUTpaTopy);
V, — o6bem npobbl, MK



rocT 33733—2016

14 lpoToKon ncnbITaHUK

14.1 PesynbTaT onpedenexHys cogepXaHusi BoObl B MPOLEHTax Mo macce 3anucbiBaloT ¢ TOYHOCTLIO
no 0,01 % macc.

14.2 Pe3ynbTaT onpegeneHns coaepxkaHusl Bogbl B NpoLeHTax no obbemy 3anmncbiBaloT C TOYHOCTLIO
0o 0,01 % ob.

15 YcTpaHeHMe HeucnpaBHOCTEN U TEXHUYECKOe oGcnyXuBaHue

15.1 BbisiBNeHue U ycTpaHeHUe HeUcnpaBHOCTEN

Ans npaBunbHOM SKkcnyaTauumn npubopa ans TuTpoBaHus no metogy Kapna ®uwepa cnegytot MHCTPYK-
LN M3roToBUTENs. HecMoTpsi Ha To, UTo Nprbop Ans TUTpoBaHus no MeTogdy Kapna ®uwwepa obbl4HO 06CyKu-
BaeTCs TOMNbKO U3roTOBUTENEM, NONb30BaTE b MOXET BbINOMHATL CrieflytoLlne npoLeaypbl.

15.1.1 3ameHa akKymynaTopHomn 6aTapeu

Ecnu nuTanve npnbopa ocylecTBASIETCS OT akKyMynsaTOpHOW 6aTapeu, To creayloT pekoMeHdaunsmM
N3roToBUTENS No 3aMeHe BaTtapewn. MNpogormkMTensHoe NCNob3oBaHNe Npubopa Nocne CHUXKEHWUA 3apaga
6aTapeu HWKe YPOBHSI, YCTAHOBMEHHOTO M3roTOBUTENEM, MOXET NPUBECTU K MOMYyYEeHUo HeyaoBIeTBOpU-
TenbHbIX pe3ynbTaToB.

15.1.2 lMpoBepka kanubpoBKU

MpoBepky kannMbpoBKK criegyeT BeINOMHATL B COOTBETCTBUN ¢ pazdenom 11. MpoBepsitoT CPOK roqHoCTH
KOHTPOJIBHOMO pacTBOPa U PEakTUBOB, YTOObI y6eanTLCs, YTO OHU HE MPOCPOYEHBI.

Ecnu pesyneTaThl Npubopa He COOTBETCTBYIOT YCTAHOBIEHHBIM AOMYCTUMBIM Npeaenam unm npubop
OYeHb MeJIeHHo AocTUraeT pesynbTaTa, BeINOMHAT cneyowue npoueaypsbl.

15.1.2.1 3ameHs0T peakTUBbI 3NIEKTPOOOB U NOBTOPHO BLIMOSTHSAOT NPOBEPKY KaNMbOpPOBKNA.

15.1.2.2 TpoBepstoT NpaBUNLHOCTb NOAKTHOYEHNS 3NEeKTPOJ0B.

15.1.2.3 TpoBepstoT repMeTUMHOCTb S4Yelrkin. Jpeid KOHeUYHON TOUKU SBNAETCH MPU3HAKOM HerepMe-
TUYHOCTU SIMEMKU.

15.1.2.4 ObpawatoTcs K U3roToBUTESHO.

15.1.3 Pe3ynbTaTbl He COOTBETCTBYIOT NpeAnofiaraeMoMy AUanasoHy

Ecnu pesynbTaThl He COOTBETCTBYIOT MpednonaraeMoMy AuanasoHy, TO 3TO MOXeT ObiTb BbI3BAHO
cnegyloLwmumMm npudnHamu.

15.1.3.1 Ty3blpbKK rasa U BOBMNEYEHHbIE rasbl

Mpu onpegenexHun coaepkaHust Bogbl No 0O6bemy My3bIpbKA rasa U rasbl, BOBMIEYEHHbIE UCMbITYEeMbIM
o6pazuom, MoryT yBenn4nTe obbem nNpobbl B LWNpULE 1 TakuM 0B6pasomM NcKasuTb UCTUHHBIN 06 bEM XKUOKOro
obpazua. Ansg MUHUMU3aLUA 3TOro BUSIHUA criedyeT cobntogaTh OCTOPOXKHOCTb Npuy BbIGope wnpuua n obbe-
Ma nucnbiTyeMoi npobel Npy onpegeneHun cogepkanna Bodel B HedbTu. Takke cnegyeT nsberatb M3BbITOUHON
romMmoreHu3aunm npobel He T, YTO MOXET MPUBECTU K BOBIEYEHUIO BO3AYXa B Npoby.

15.1.3.2 HepgocTtaTo4yHoe nepemMelLumBaHmne

CnefytoT MHCTPYKLUUSIM M3roToBUTENS 4S8 obecnevyeHns Hagnexallero nepemeLlunBaHims npoboul 4ns
ucneiTaHna. HegoctatouHoe nepemellBaHne MOXeT NPUBECTU K HeYJOBNETBOPUTENBHON NOBTOPAEMOCTN.

15.1.4 Baskue HedhpTn

Bsizkne Hed T MOTYT BbI3BaTb 3aTPYAHEHUS MPU NepemMeLlnBaHni U 0T6ope UCNbITYEMOI NPOoObbI.

15.1.4.1 Pa3baBnenue

Onsa pacteopeHus HedpTU MOXKHO UCNOMbL30BATL KEPOCUH, pacTBoputens Ctoaaapaa, TONYon U KCUNor
(MpepynpexpeHue — OrHeonaceH, TOKCUYEH NPUW BABIXaHWN 1 MpornaTeiBaHWK, crieqyeT n3beratb KOHTakTa
C koXein). PacTBopuTenu cMewnBatoT ¢ npoboii HedpTy Nneped oTGOPOM anuKBOTHI NS UCMbITaHus. PactBopu-
Tenb criegyeT NPOBepsTb Ha codepXaHue BoAbl M CMeLnBaTh B nponopuuun, Tpebyemoii ansa HedTH, ¢ TOY-
HocTbio He MeHee 0,5 % oT obero obbema.

15.1.4.2 Urnbl Ans wnpuues ¢ 60MbWMM AMaMeTpPOM BHYTPEHHEero KaHarna

Mpob6nemel, cBsizaHHbIE C 0TBOPOM UCNbITYyeMol NPobbl BA3KOW HeTU B LUMPUL, NHOTAE MOXHO CHU3UTD,
NCNonb3ys Uribl ¢ 60MbLIMM JMaMeTPOM BHYTPEHHEro KaHana (kanubp 14).

15.1.4.3 HarpesaHue

HarpeBaHune anvMkBoTbl MPobbl MOXET YMEHbLUWUTL BA3KOCTL 0bpasua. TemnepaTtypa npobbl He JoMMKHA
6bITh BeiWwe 71,1 °C (160 °F).
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15.2 TexHu4ecKkoe ob6cnyxxnBaHue

3ameHa aHOHOIO U KaTOOHOTO PeaKTMBOB U 3apsiaka akkyMynsaTopHoli 6aTapen nopTaTtuBHOro npubopa
Kapna ®uwepa sABns0TCA YacTbHo NNaHOBOMO TEXHUYECKOro 0bCnyXnBaHus. YactoTa cnonb30BaHNs U TUMbI
aHanMaupyeMblix HepTel BNUSIIOT Ha NePUOANYHOCTb TEXHUYECKOTO 0OCTYXUBAHNS.

15.2.1 OuuncTtka ayenkun

Mpwn 3arpsi3HeHUn ssHenku HedpThio TIWaTeNbHO OUULLAIT aHOAHYIO N KaTOAHY0 SYEAKM KCUMONOM Unn
OPYrUM XMMUYECKUM BELLECTBOM.

MpumevaHwme 3— He cnegyer ucnonb3oBaTtb aUeTOH UMK aHANOMMYHbIE KETOHbI.

15.2.2 TexHuyeckoe obcnyxmMBaHue gatymka
B HekoTOpbIX Criyyasx gaTynkn cnefyeT BO3BpallaTh U3roTOBUTEMIO AN MepUOANYECKO A OUNCTKN.

MpumevaHune 4 — 3acopeHne QpUTThI, pasgensiiowern OTCeKN AYErKK, MOXET NPUBECTU K HEUCNPAaBHOCTU B
pabote npubopa.

MpumeyvaHune 5— CnegyeT NpMHYUMaTL COOTBETCTBYIOLME MEPLI NPE4OCTOPOXHOCTY ANS NpeaoTBpaLleHnst
KacaHvs 4aT4MKOB AeTeKkTopa (CrnegoBaTb UHCTPYKUMSIM U3rOTOBUTENS MO COOTBETCTBYIOLLEMY PacnonoXeHWIo 4aTHNKOB
C YCTaHOBIEHHbI MU NPOMEXyTKamMm). Heobxoaumo obecrneunTb, UToObI KpaH Ha AHE KAaTOAHOW AYEKU MMEI 3a30p Mexay
SIUENKON U CTEKINAHHLIM 060pya0OBaHNEM reHepaTopa.

16 MpeunsnoHHOCTb U CMeLLeHne

16.1 MMpeunsnoHHOCTb HacTosIWero MeTofa WCMbITAHUA YCTaHoBMEHa CTAaTUCTUYECcKOn 0bpaboTKon
pesynLTaToB MexnabopaTopHbIX UccneaoBaHnin®).

16.1.1 MNMoBTOpAEMOCTL r

PacxoxaeHue pesynbTaToB nocneoBaTtenbHbIX UCMbITaHWA, MONYyYeHHbIX OAHUM 1 TEM Xe orepaTtopoM
Ha OOHOW 1 TOWKe annapaType NPy NoCcTOSAHHBIX pabounx ycrnoBusax Ha UgeHTUYHOM UCTBITYeMOM MaTepuarne B
TeyeHne ANUTeNsLHOro BpeMeHU Npu HopManbHOM 1 NPaBUbHOM BbINONHEHUN MeToAa, MOXeT NpeBblaTh
crneaytoLme 3HadeHns TOMbKO B O4HOM criydae 13 AsaguaTtui. BeogaT npoby He MeHee ABYX pas U, ecnu rnpu
3TOM pesyfnbTaThl He ByayT NpeBbIlWaTh YCTAHOBIIEHHOE 3HaveHue r (CM. Tabnuuy 2), 3anucelBatoT cpegHe-
apucdmMeTuyeckoe 3HaueHne AByX pesynstaTtoB. Ecnn HEBO3ZMOXHO AOCTUYb 3HAYEHUS 1 MOCNE BbINOMTHEHUS
NsTX NocnegoBaTeNbHbIX BBOAOB Npobbl, HE0BX0AMMO BbINOAHUTL NpoUedypbl yCTpaHeHUs HeMcrnpaBHOCTEN
obopyaosaHus (cMm. pasgen 15).

Tab6nunua 2— MHTepBans! NPeLM3NOHHOCTH

Conepratme B0, % MoBTOpsiemocTb r BocnpoussogumocTte R
macc. unm % o6. Macca Obbem Macca Obbem
0,01 0,002 0,003 0,005 0,005
0,02 0,003 0,004 0,008 0,008
0,05 0,005 0,008 0,014 0,015
0,10 0,010 0,010 0,020 0,020
0,30 0,020 0,030 0,050 0,050
0,50 0,030 0,040 0,070 0,070
0,70 0,030 0,040 0,080 0,090
1,00 0,040 0,060 0,110 0,110
1,50 0,050 0,070 0,140 0,150
2,00 0,060 0,090 0,170 0,180
2,50 0,070 0,100 0,190 0,210

4 Moateepxaaowye gaHHble moxHO nonyunte B ASTM International Headquarters npu 3anpoce nccnegoBarte-
nbckoro ot4eta RR:D02-1246.
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OkoHyaHue mabnuupi 2

Coneparie sonsi, % MoBTOpsiemMocTb r Bocnpoussogumocte R
macc. unm % o6. Macca O6bem Macca Obbem
3,00 0,080 0,120 0,220 0,230
3,50 0,090 0,130 0,240 0,260
4,00 0,100 0,140 0,260 0,280
4,50 0,110 0,150 0,290 0,310
5,00 0,120 0,160 0,310 0,330

16.1.1.1 TNpuonpeaeneHuun cogepxkaHusi BoAbl N0 Macce r BbIMUCHSOT No chopmyne
r=0,040 (X**), (3)

rae X — cpegHeapudmeTdeckoe 3HadveHne ans npobbl ¢ cogepkanmem sogbl oT 0,02 % macce. 4o 5,00 % macc.
16.1.1.2 MNpw onpegeneHun cogepkaHunsi Bogbl No 06bemy r BbIMMCASIIOT No opmMyrie

r=0,056 (X*°), (4)

rae X — cpegHeapudmeTUndeckoe 3HaveHne ans npobel ¢ cogepxaHunem sogel o1 0,02 % 06. 4o 5,00 % 06.

16.1.2 Bocnpouszsogumoctb R

PacxoxgeHune pesynbTaToB ABYX eANHUYHBIX U HE3aBUCUMbIX UCTLITAHWIA, MOSTyYeHHbIX pasHbIMU onepa-
Topamu B pasHbIxX TabopaTtopusix Ha MOEHTUYHOM UCTIBITYEMOM MaTepuarne B TeHeHne 4IMTENbHOTO BpEMEHN
Npy HOPMasibHOM M MPaBUITbHOM BhINOMHEHUN METOAA, MOXET NPEBbIWAaTh credyolme 3Ha4yeHUs1 TOMbKO B
oOHOM criyyae U3 ABaguatu (cM. Tabnuuy 2).

16.1.2.1 TNpuonpeaeneHuun cogepxkaHusi Boabl 1o Macce R BbIYUCNAT Nno chopmyne

R =0,105 (X**), (5)

rae X — cpegHeapudmeTdeckoe 3HadveHne ans npobbl ¢ cogepkanmem sogbl oT 0,02 % macce. 4o 5,00 % macc.
16.1.2.2 TMNpw onpegeneHny cogepkaHunsi Bogbl No 06bemy R BLIMMCASIOT No bopmMyrie

R=0,112 (X**), (6)
rae X — cpegHeapudmeTUndeckoe 3HaveHne ans npobel ¢ cogepxaHunem sogel o1 0,02 % 06. 4o 5,00 % 06.

16.2 CMelleHue

16.2.1 Ons obpasuoB HedTH, KOTOPbIE UCMOMb30BaNN A5 OLEHKM NPELN3UOHHOCTU HACTOSILLEro MeTo-
4a rpu BbINOTHEHWUM KPYTOBbIX UCTIbLITAHWUA, He BbINO BLISIBIIEHO 3HAYNTEMNBHOrO pacxoXxaeHus mexay cpegHe-
apuMeTUIEeCKUM 3HaUYeHUeM coaepkarHusi Boabl, NonyyYeHHBIM Mo HacTosiweMy MeToay, 1 npeanonaraeMbeim
coaepkaHnem Boabl (Ha OCHOBE KonuyecTBa 4o6aBneHHon Boabl) (CM. cHocky?)).

16.2.2 MNomexn OT MepKanTaHOBOW Cepbl COOTBETCTBYIOT TeOpeTUIeckon ctexnomeTpum ot 1 ao 0,28,
T. e. 1000 MKr/r (ppm) MepkanTaHOBOW cepbl MOTYT reHepupoBaThb OTKIUK, 3KBMBaNEHTHbIA 280 MKr/r (ppm)
BoAbl Mo HactodAwemy metody. lNMomexu ot cepbl B H,S cooTBeTcTBytOT cTexuomeTpumn oT 1 go 0,56, 1. e.
1000 mkr/r (ppm) cepbl B cepoBOogopo4e MOTYT reHepuUpoBaTh OTKITWK, 3KBUBANEHTHBIN 560 MKI/T (ppm) Bogbl No
HacTosilemy MeToay. BO3MOXHOCTb MpUMEHEHUS KOPPEKTUPOBKN U3MEpPEHHbIX cofepXaHwid BoAbl Mo
N3BECTHBIM 3HAYEeHUAIM cogepKaHusi MepKanTaHa/cynbduia He onpegeneHa.
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MpunoxeHne OA

(cnpaBo4Hoe)

CBefileHUA 0 COOTBETCTBUU CCbINTOYHbIX cTaHgapToB ASTM MeXrocygapctBeHHbIM CTaHOapTam

Ta6nwuuya JAA

O6o3HaUeHHe CCBINOUHOro cTaHaapTa ASTM CreneHb O603HaveHne N HaMMEHOBaHWe COOTBETCTBYIOLLLErO
COOTBETCTBUA MEXrocyJapCTBEHHOro cTaHaapTa

ASTM D 1193-11 — *

ASTM D 4057-12 (APl MPMS chapter 8.1) NEQ FOCT 31873—2012 «HedTb n HedpTENPOAYKTHI.

MeToabl py4Horo otbopa npob»

ASTM D 4177-15a (APl MPMS chapter 8.2)

*

ASTM D 5854-15 (APl MPMS chapter 8.3)

*

ASTM E 203-08

*

* COOTBETCTBYIOLLMIA MEXIOCYAaPCTBEHHbBIN CTaHAApT oTcyTcTBYeT. [10 ero NnpuHATMS pekoMeHayeTCsl MCnonb3o-
BaTb NepPeBOA Ha PYCCKUI s3bIK JaHHOro cTaHgapTa. OduumnanbHbIN NepeBod 4aHHOro ctaHaapTa Haxoautesa B Pege-
panbHOM MHAOPMaLNOHHOM hOHAE TEXHUHECKMX PernameHToB U CTaHO4apToB.

MpumedyaHune—B HacTosiwel Tabnuue NCNONbL30BaHO crieyiolee ycroBHoe 0603Ha4eHne CTeneHn cooT-

BETCTBUS CTaHOapPTOB:
- NEQ — He3kBMBaneHTHble CTaHAAPThI.
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