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B pabote npeactaBneHbl pesynbTathl pa3paboTkm ctaHgapTHbIX obpasuos (CO)
OTKPbLITON MOPUCTOCTU WU FA30MPOHULAEMOCTM TOPHbLIX NOpod. AKTyanbHOCTb paboTbl
0B60CHOBbLIBAETCHA OTCYTCTBMEM Ha AaHHbIN MOMEHT CO OTKPbITOM NOPUCTOCTU, KOTOPLIE
MOXHO ©Obifl0  NPUMEHUTb ONA  KOHTPONs TOYHOCTM  WU3MEPEHUA  MeToLOoM
XMOOKCTEHAacbIWEeHMs, a Takke obrnagarwmx LMPOKMM WHTEPBArioM aTTeCTOBaHHbIX
3HayeHun oTkpbITon nopmuctocTn ot 0 4o 50 %. AHanornyHble NPoBemMbl BO3HUKAIOT U
npun mcnosnb3oBaHun CO rasonpoHULAEMOCTU FOPHbLIX NMOPOA, KOTOpble aTTeCTOBaHbI
METOAOM MeXnabopaTOpPHOro 3KCNEepUMEHTa, KOTOpbIM He obecnevmBaloT NPsMyH
npocnexusaeMocTb A0 [ocygapCTBEHHbIX MNEPBUYHBIX 3TarloHOB, a TOMbKO [0
KannmbpoBaHHbIX aHanM3aTopoB MOPUCTOCTM M Fa30NPOHULLAEMOCTU FOPHbLIX MOpOoa,
KOTOpble Npu 3TOM M KanubpytTcsa ¢ ucnonb3oBaHnem atux xe CO. Kak cneactene B
meTponorudeckon npaktnke ana CO rasonpoHULAeMOCTU FOPHbIX NOPOL OTCYTCTBYET
BO BpeMeHu cTabunbHasi OCHoBa Ansa cpaBHeHus. B gaHHon paboTe onst ycTaHOBNEHNS
MeTponorndecknx xapakrepuctuk CO OTKpPbITOM MOPUCTOCTU U ra3onpoHMLAEMOCTH
MCNONb30BaHbl 3TaNOHHbIE YCTAHOBKW, B KOTOPbIX OTKanubpoBaHbl BCe CpencTBa
namepeHnn (CW TemnepaTypbl, AaBneHUs W pacxoda), C KOTOpbIX nocTynaeT
nepeu4Has n3mepuTenbHas MHopMauus, 4yTO nosgonser  obecneuynTb
METPOSOrMYECKYD MNPOCHEXMBAEMOCTb [0 [0CyAapCTBEHHbLIX MNEPBUYHbLIX 3TaNOHOB
ednHUY, Macchl, TemnepaTypbl W pacxoga. [Ona ycTaHOBMEHUS MEeTPONormyeckux
xapaktepnctnk CO oTKpbITOM NOPUCTOCTU Obin BbiOpaH MEeToa refimeBon NMKHOMETPUM,
KOTOPbIN XapakTepusyeTCsl BbICOKOM TOYHOCTbIO M HaAEeXHOCTbio. [ns ycTaHOBNeHus
mMeTponorndecknx xapakrepuctmk CO rasonpoHvyaemocTn Obin BbiOpaH MeToA
cTaumMoHapHoOM unbTpaumm, KoTopbii obecnedmBaeT NpPsSIMyH0 peanu3auuio 3akoHa
Hapcn npu usMepeHun koadppuumeHtTa rasonpoHuuaemoctn. [Ons oueHmBaHuA
HeonpeadeneHHOCTEN aTTeCTOBaHHbIX 3HadyeHun CO B paboTe nokasaHo, 4TO
Heob6X0aMMO MCMNOSIb30BaHNE HECKOSTbKMX METOAOB OLEHMBAHUA HeonpeaerieHHOCTH:
cnocob oueHuBaHWs HeornpeaeneHHOCTU C MOMOLbI PyKOBOACTBa MO BbIPaXKEHWUIO
HeonpeneneHHoctn namepenun (GUM) n metog MoHTte-Kapno.
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The article presents the results of the open porosity and rock gas permeability
reference materials (RMs) development. The relevance of the work is justified by the
lack of currently open porosity RMs, which could be used to control the accuracy of
measurements by the liquid saturation method, as well as having a wide range of
certified values of open porosity from 0 to 50%. Similar problems arise with the use of
gas permeability rock RMs. These RMs are certified by the interlaboratory experiment
method and do not provide direct traceability to the State Primary Standards, but only to
calibrated porosity and rock gas permeability analyzers, which at the same time are



calibrated using the same RMs. As a result, in metrological practice for rock gas
permeability RMs there is no stable basis for comparison over time. In this work,
reference installations are used to establish open porosity and gas permeability RM
metrological characteristics. In these installations all measuring instruments (S| of
temperature, pressure and flow) are calibrated and primary measurement information
comes from it. This allows to ensure metrological traceability to State Primary Standards
of mass units, temperature and flow. Highly accurate and reliable helium pycnometry
was chosen to establish the metrological characteristics of open porosity RM. To
establish the metrological characteristics of gas permeability RM, a stationary filtration
method was chosen, which provides a direct implementation of Darcy's law when
measuring the gas permeability coefficient. The article shows that to estimate the
uncertainties of certified RM values it is necessary to use several methods for
estimating uncertainty: (1) a method for estimating uncertainty using the Guide to the
expression of uncertainty in measurement (GUM) and (2) the Monte Carlo method.



