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MpeaucnoBue

Llenu, ocHOBHbIE NpUHUMNLI K obLWKWe NpasBuna nNpoeeaeHsa paboT No MeXrocyaapcTBeHHON cTaHgap-
Tuzaumm yctadoeneHsl FOCT 1.0 «MexrocynapcTBeHHasa cucteMa ctaHaapTusauun. OCHOBHbIE MONOXEHUs»
n MOCT 1.2 «MexrocynapcTeeHHas cucteMa ctaHgapTusauun. CTaHaapTsl MeXrocyqapcTBeHHbIe, NpaBuna
N pekoMeHAaUuM No MeXrocyfapcTBeHHON cTaHfapTuaaumu. Mpasuna paspaboTku, NPUHATHS, 0BHOBNEHUS
N OTMEHbI»

CeBepeHus o cTaHgapTe

1 PABPABOTAH AkuuoHepHbIM 06L1ecTBOM «BOCTOYHLIA HAay4YHO-UCCNeAoBaTENbCKUM YINexXmMu-
Yecknin MHCTUTYT» (AO «BYXWMH»), TexHnyecknm komuTeTom no ctaHgaptusauun TK 395 «Kokc u npogykThl
KOKCOXUMUN»

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETryNMPOBaHUIO U METPONOTuK

3 NMPUHAT MexrocyoapCTBeHHEIM COBETOM MO CTaHAapTuM3auuu, MeTponoruM U cepTudukaumm
(npoTtokon oT 25 ceHTabps 2023 . Ne 165-11)

3a NMPUHATWE NpOoronocoBann:

KpaTkoe HanmMeHoBaHue CTpaHbl Koa crpaHsbl CoKpaleHHoe HaMMeHOBaHWe HaLMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaauyuu

ApmeHusi AM 3A0 «HauuoHanbHbLIA opraH no ctaHJapTU3auum

n metponoruny Pecny6nvku ApmeHusa

Benapycb BY lNoceranpnapt Pecny6nukn Benapyck

Kuprususa KG KblprelactaHgapT

Pocecusa RU Pocctanpapt

YabekncTaH Uz YactaHgapT

4 TMpwvkasom PenepanbHOro areHTCTBa NO TEXHUYECKOMY PEeryrnupoBaHuio U MeTponorum ot 29 sHeaps
2024 r. Ne 147-cT mexrocygapctBeHHbln ctaHgapT FTOCT 10220—2023 (ISO 1014:2021) BBegeH B oeAcTBUE
B KayecTBe HalWoHanbHoro ctaHgapta Poccurckon ®epnepaunn ¢ 1 cdoespana 2024 1.

5 HacToawwmin ctaHgapT pa3paboTaH C Yy4eTOM OCHOBHbIX HOPMaTUBHLIX NMOMOXKEHUIN MEXOYyHapogHOro
ctaHgapta ISO 1014:2021 «Kokc. MeToabl onpeneneHns ecTBUTENBHOM OTHOCMTENBHOW NITOTHOCTM, KaXy-
Leica OTHOCUMTENbHOW NNoTHOCTK 1 nopuctoctu» («Coke — Determination of true relative density, apparent
relative density and porosity», NEQ)

6 B3AMEH NOCT 10220—82 (MCO 1014—85)

Urghopmayusa o esedeHuu e elicmeue (npekpaweHuu delicmaus) Hacmosaweao cmaHdapma u u3ame-
HEeHUU K HeMy Ha Meppumopuu yKkasaHHbiX ebiwe eocydapcme ny6nukyemcs 8 ykasamensax HayUuoHanbHbiX
cmaHOapmos, uzdasaembix 8 amux eocydapcmeax, a makxe e cemu VMiHmepHem Ha callmax coomsemcmey-
HOLUX HayUuoHanbHbIX opaaHoe o cmaHdapmusayuu.

B cnyqae nepecMompa, U3MeHeHUsT Unu OmMeHsL! Hacmosiueao cmaHdapma coomeemcemayowias UH-
chopmayus 6ydem onybrnukosaHa Ha oghuluuansHoM uHmepHem-calme MexeocydapcmeeHHo20 cosema o
cmaHOapmu3ayuu, Mempono2auu u cepmughukayuu 8 kamanoee «MexzocydapcmeeHHble cmaHdapmbi»

© Odhopmnenue. ®IBY «HCcTUTYT cTaHgapTusauuuy, 2024

B Poccuiickoin Penepaummn HacToAWMIA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
or 4acTUYHO BOCMNPOM3BEOESH, TUPAKMPOBAH N PACMNpOCTPaHEH B KadecTee oduumnanbHOro
nagaHus bes paspewweHna OegepanbHOro areHTCTBa MO TEXHUYECKOMY PErynMpoBaHUK

N METPONOrAK
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M E X I OCYOAPTG CTUBTEHHUB i C TAHOAUPT

KOKC

MeTogbl onpeaeneHUs A4eMCTBUTENLHOW OTHOCUTENLHOM
M KaxyLelcsa OTHOCUTENLHOW NMNOTHOCTU U MOPUCTOCTH

Coke. Methods for the determination of true relative density, apparent relative density and porosity

Larta eBeaeHua — 2024—02—01

1 O6nactb npuMeHeHunA

HacTtosawnn CTaHOapT pacnpoCcTpaHAEeTCHA Ha KOKC M YCTaHaBnMBaeT MeTOo[bl onpeeneHnd nOencTeu-
TernbHOW OTHOCUTENBHOW U Ka}KyLLI,EFICFI OTHOCUTENBHOW NNOTHOCTU U MOPUCTOCTU.

2 HopmaTuBHbIe CCbINIKK

B HacToswem cTaHgapTe UCnonb30BaHbl HOPMAaTUBHbLIE CCbINKW Ha cnegyioline MeXrocygapCcTBeHHble
cTaHgapThl:

FOCT 1770 (MCO 1042—83, NCO 4788—80) lMocyna mepHana nabopatopHas cTeknaHHas. LiunuHapel,
MeH3YypKu, konbbl, npobupky. ObLLNe TEXHUYECKMNE YCIIOBUSA

FOCT 4165 PeaktuBnbl. Meab (1) cepHokvMcnasa 5-sogHas. TexHUYeckmMe ycnoBus

roct 67091 Bopa guctunnupoBaHHasa. TexHUYeckue ycrioBus

FOCT 6995 PeaktuBbl. MeTaHon-s4. TeXHUYECKME YCITOBUSA

FOCT 12026 Bbymara unsrpoBanbHasa nabopaTtopHas. TexHudeckue ycrnoBus

FOCT 17299 CnupT 3TUNOBLIA TEXHUYECKUA. TEXHUYECKME YCNOBUSA

FOCT™ 22524 TlMKHOMETpPbI CTEKNSIHHLIE. TEXHWYECKNE YCMNOBUS

FOCT 23083 Kokc kaMeHHOYromnbHbI, MEKOBLIA U TepMoaHTpauuT. MeToabl oTbopa 1 NoaAroToBKy Npob
ONs1 UCNbITAHWUIA

FOCT 25336 MNocyna v obopynoBaHue nabopatopHble CTEKNAHHbIE. TUMbI, OCHOBHbIE NapaMeTpbl U
pasmepsbl

FOCT 27313 Tonnueo TBepaoe MuHepansHoe. OBo3HayvyeHWe nokasarenen ka4ecTsa 1 hopmynbl nepe-
cueTa pe3ynsLTatoB aHanuaa Ha pasfuyHble COCTOSIHUA ToNnuea

FOCT 27589 (ISO 687:2010) Kokc. MeTon onpegeneHns Brnari B aHanutudeckown npobe

FOCT 28498 TepMOMETpPbI XUOKOCTHbIE CTeknsaHHble. OBLlme TexHudeckue TpeboeaHua. MeTtoabl Uc-
NbITaHWIA

FOCT OIML R 76-1 lNocynapcTBeHHas cuctema obecneveHus eguHCTBa namepeHunin. Becbl HeaBTOMa-
Tu4eckoro aencTeusA. Yactb 1. MeTporiornyeckue u TexHuyeckue Tpeboeanus. McnbitaHns?)

I pumeyvyaHune — I'Ipm nonb30BaHWM HACTOALWKMM CTaHOapTOM LI,EJ'IeCDD6pa3HO NpoBEPUTL [EeWCTBME CChINOY-
HbIX CTaHOAPTOB U KﬂaCCMCbVIKaTOpOB Ha OdJI/ILI,VIaJ'IbHOM MHTEpHET-CalZTE I\/Ie}xrocy,qapc:TBEHHoro COBeTa no CTaHaapTu-
3auumn, MeTponorim u CBpTVICbMKaLWIM (www.easc.by) WNn yKazatenam HauWoHanbHbIX CTaHOAapToB, U3gaBaeMbiM B ro-
cyoapcTtBax, YKa3aHHbIX B nNpegucrnoBun, UnmM Ha OCIDVILMaJ'Ibe!X canTax COOTBETCTBYHLWKMX HaUMOHaNnbHbIX OpraHoB no
CTaHOapTu3auunu. Ecnn Ha AJOKYMEHT OaHa HeJaTpoBaHHaA CCblfiKa, TO CriefyeT UCMOoNb30BaTbh AOKYMEHT, ,El,ePICTByIOLLlMI?I

1) B Poccuiickoit denepaumn neiicteyer FOCT P 58144—2018.

2) B Poccuitckoi depepaumm Takke gencteyer OCT P 53228—2008 «Becbl HeaBTOMaTU4YeCKOro OEMCTBUA.
YacTe 1. MeTponornyeckue n texHudeckue Tpebosanna. VicneitaHuay.

WN3paHue ochbnymnansHoe
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Ha TEKYLUWA MOMEHT, C Y4ETOM BCEX BHECEHHLIX B HETO MaMeHeHWH. ECny 3amMeHeH CCbINOYHbIA JOKYMEHT, HA KOTOPbIN
[aHa O0aTvpoBaHHas CCbIMKa, TO CNEAyeT WCMONb30BaTh YKa3aHHY0 BEPCUIO 3TOro AoKymMeHTa. Ecrniv mocre npuHaTtus
HaCTOALLEero cTaHaapTa B CChINOYHBIM JOKYMEHT, Ha KOTOPLIM AaHa AaTUPOBaHHAA CChINKa, BHECEHO M3MeHeHue, 3aTpa-
rMBaloLLiee NonoXeHue, Ha KOTOpoe JaHa CCbiNKa, TO 3TO MonoXeHue npuMeHaeTca 6es3 yyeTa AaHHOro aMeHeHUsa. Ecnu
CCbINOYHBIA JOKYMEHT OTMEHEH Be3 3aMeHskl, TO MoNnoXeHue, B KOTOPOM [aHa CChifka Ha Hero, NpUMMeHsIeTcsl B 4acTu, He
3aTparvBaloLLEen 3Ty CCbINKY.

3 TepMuHbI U onpeaeneHus

B HacTosillleM cTaHOapTe NPUMEHEHbI crefyiolwmMe TEPMUHBI C COOTBETCTBYOLLUMUN onpefeneHusMmu:

3.1 peAcTBUTENbHAaA OTHOCUTENbHAA NMOTHOCTL: OTHOLEHNE MacChl KOKCa K 06beMy ero TBepaon
hasbl.

3.2 Kaxywasacsa oTHocUTenbHas NNoTHOCTh: OTHOLLEHWE MaCChl KOKCA K ero KaxyLuemycss 06bemy.

3.3 nopucTtocTb: OTHOWeEHMe 0Bbema Nop K kaxyluemyca obbeMy Kokca.

4 OT60p nNpob

4.1 Otbop v nogrotoBky npodbl NnpoBogaT no MOCT 23083.

4.2 Onsa onpepeneHna OeWUCTBUTENbHOW OTHOCWUTENbHOW MNIMOTHOCTWM WMCMOMNb3YT aHanuTUYeCcKyro
npoby Kokca KpymHOCTbl MeHee 0,2 MM.

4.3 [na onpepeneHns Kaxyllencs OTHOCWUTENbHOW MMOTHOCTM WCMOMb3ykT npoby Kokca TOBapHOWN
KPYMHOCTU, U3 KOTOPOWM NMpOnopuuoHansHo Beixody knaccoB 6onee 40 Mm unm Bonee 25 MM Bpy4Hyl OT-
BupatTt npoby maccoi ot 9 go 12 kr, 4ensaT ee Ha TpWU YacTW MAcCOW OKOMNO 3 Kr Kaxaasl U BbICYLUMBAKT A0
MOCTOSIHHOW Macchl B TedeHre 3 4 npu Temnepatype 200 °C.

MpoOy Kokca, paccopTMPOBAaHHOIO Ha Y3KWe Kracchl KPYMHOCTM UK (DOPMOBaHHOTO, MCNOMb3YHT BCHO C
OTCEBOM TOMbKO KOKCa pasMepoM MEHee HWXKHEero npefena KpynHocTu.

5 OnpepeneHune feNCTBUTENBLHON OTHOCUTENBLHOW NNOTHOCTH

51 CyLIJ,HOCTb MeToAa 3aKnw4vaeTcsa B onpegeneHnn mMaccCbl U obbema TBEp,EI,Oﬁ Cba!!bl KOKCa nytem
B3BeLWVBaHUA B BO34YyXe U B HMKHOMBTDMHECKDGI XKNOKOCTK.

5.2 AnnapaTtypa, nocyaa v peakTUBbI

5.2.1 TUKHOMETPbI C BOKOBBIM KanumnsipoM BMeCTUMOCTbI0 20—25 cM3 ¢ xopoLUuo npuTepTeiMU Npob-
kamu (pucyHok 1). BHyTpeHHuin guameTp kanunnapa 1,5—2,0 mm.

5.2.2 TUKHOMETPLI C NpuTEpPTON Npobkoi BMecTUMOCTLI 50 cm® BHYTPEHHUM AWMAMETPOM LUEenKK 6 MM
no MOCT 22524.

5.2.3 TepmocTaT BOASIHOI BMECTMMOCTbIO 15 AMS ¢ Melankoil U aBTOMAaTUYECKUM perynupyroLum
YCTPOWCTBOM (KOHTaKTHBEIM TEPMOMETPOM) NS nogaep»aHus Temnepatypsl (20,0 £0,1) °C.

5.2.4 TepMOMETP PTYTHbIA CTEKNAHHBIN ¢ LeHoi genenns 0,1 °C, no NOCT 28498.

5.2.5 baHs BogaHas.

5.2.6 lMogcTtaeka B TepMocTaT € rHe3gamm Ans NMKHOMETPOB.

5.2.7 Bopohka, Bxogsawasn B konby nukHoMmeTpa ¢ 6okoBbim kanunnsapom no FOCT 25336.

5.2.8 BopoHka 3arpysovHas BMecTumocTbio 50 cM3 Ons MUKHOMETpa € AWaMeTPOM LLIEHKu 6 MM, C
HOXKOW MakKCcUmarnbHOTO AnameTpa, AoXo4sLlen 10 PUCKU MMKHOMETpa.
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PucyHok 1 — MUKHOMETPbI ¢ GOKOBLIM KanunnsipoM BMECTUMOCTLR 20—25 cM® ¢ XOpoLLIO NpUTEPTLIMU MpoBKamMu

5.2.9 CoBOK 1 WnaTens Metannu4eckme.

5.2.10 lMNuneTka cTeKNAHHAsA C TOHKOOTTHAHYTLIM KOHLIOM.

5.2.11 lNpoBonoka guameTpom 1 MM Ons BHeceHus npobbl B MMKHOMETP, XKenaTtenbHo B (hopMe BUHTO-
BOr0 Hapeaa C KpYMNHbLIM LLIarom.

5.2.12 Wkad cywmnbHell nabopatopHbIi

5.2.13 3kcukartop no MOCT 25336.

5.2.14 Bywmara dunetpoBanbHas no MOCT 12026.

5.2.15 Bopga gucTunnupoeaHHasa no FOCT 6709.

5.2.16 Menb cepHokucnasa no NOCT 4165, npokaneHHasa B mydensHon nedun npu temnepartype 300 °C
(0o benoro uBeTa).

5.2.17 CnupT MeTunoBbln (MeTaHon) ¢ MmaccoBon gonen 96 % no MOCT 6995 unu cnupT 3TUNOBbLIN
(ataHon) no MOCT 17299 (NMKHOMETPUYECKas XKWOKOCTb).

OTWUNOBLIA CNMPT AOMKEH ObITh BbICYLLEH HaZ CEPHOKUCIION Melblo B Te4eHWe CyTOK (pacxod mpoka-
MEHHOI CepHOKUCTOi Mean cocTaensieT okono 200 r Ha 1 gm3 cnupTa). CnvpT hunsTpyOT Yepes DyMaxHbIN
uneTp OBa pasa u XpaHAT B konbe ¢ npuTepToi NpobKo.
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5.2.18 lNpu B3BewMBaHWM [OMYCKAETCA MNPUMEHATb crnedywlune nabopaTtopHble Becbl MO
[OCT OIML R 76-1:

- aHanuTuveckue, c npenenom e3eelwneaHusa He meHee 200 r, Knacca TOYHOCTHU |, C MOBEPOYHON LIEHON
neneHna < 0,001 r;

- 3NEeKTPOHHbIE, Kracca TodHocTu I, ¢ noeepoyHon ueHon genenus 0,001—0,1r;

- TexHuM4eckue, knacca To4HocTu lll, ¢ noBepodHon ueHon aenexHna 0,1—5,0 .

Mpumeuyanue — [JonyckaeTcs UCNONb3OBAHUE annapaTypkl U pEakTUBOB MO APYroi HOPMaTUBHO-TEXHUYECKON
[OKYMEHTaLMK, B TOM YMCNE UMMOPTHLIX, TEXHUHECKUE XapaKTEPUCTMKN KOTOPbIX HE XYXe YKa3aHHbIX B HACTOALLEM CTaH-
[apTe 1 UCMOoMb30BaHWe KOTOPbIX He yXyALaeT TOYHOCTU MeToaa.

5.3 MoparoToBKa K UCNbLITAHUIO

5.3.1 TepmocTart HanonHAT AUCTUNNUPOBAHHOW BOAOW, BKITHOYAOT MeLLanky u perynupyoLlee ycTpom-
CTBO AnA NogAepxaHusi B TepmocTtare Temnepatypsl (20,0 £ 0,1) °C.

5.3.2 OnpegeneHne BMECTUMOCTH NUKHOMETpPA

YucTble BbICYLIEHHbIE MUKHOMETPLI BbligepXuBawT BONn3n nabopaTopHbiX BECOB B TeYeHWE 5 MWH,
B3BELLMBAIT C NorpewHoctelo He 6onee 0,0002 r, HANOMHSAKT CBEXENPOKUNAYEHHOW OXMNaKAeHHOW aANCTUI-
NUPOBAHHOM BOOOM 4O METKWU MpY MOMOLLM BOPOHKW, 3aKpLIBAKOT NPoBKON, NoMeLLalT B TepMOCTaT U Bbiaep-
¥uBatT npu Temneparype (20,0 £ 0,1) °C He meHee 15 MuH. Nocne aTOro M3MEHVBLUMIACS YPOBEHb BOAbl B
NMMKHOMETpPE AOBOAAT A0 METKW, JONWBASA BOAY MUNETKOW C OTTAHYTBIM Kanunnspom unu otérnpasn n3bbiTouHyo
BOAY C MOMOLLbLID TOHKUX Nonoc cunsrpoeansHon Bymarn. Bogy gonuBarwT M3 3anacHOro NUKHOMETpa, Bbl-
OepxaHHoro B TepmocTtare. [NoTom hunbTpoBanbHon Bymaroi BbICYLUMBAIOT LWEWKU MUKHOMETPOB 00 METKM,
He KacasCb YPOBHS XWUAKOCTH, W BbIAEPXKMBAIOT UX B TepMocTaTe He MeHee 5 MuH. Ecnu ypoBeHb XUAKOCTH
M3MEHUWTCH, ero CHoea AOBOAAT 00 METKU W ONATh CYLUAT LWEeNKU NMMKHOMETPOB.

Mocne n3BneyeHns 13 TepMocTaTa NMKHOMETPbI CyLUaT Npyv NOMOLUM candeTku, BblAepKMBaoT BONM3K
BECOB 5 MWH 1 B3BELUUBAIOT.

MukHoMeTpbl He0BX0AMMO B3BELLMBATL C 3aKPbIThIMKU Npobkamu.

BzeelwmnBaHue noBTOPSAIOT ABa-TpM pasza. [lepen Ka)abiM MOBTOPHbLIM B3BeLUMBAHUEM MUKHOMETP Bbl-
OEepXUBaKT B TepMocTaTe He MeHee 15 MuH.

3a peaynkTaT OnpefeneHna NPUHUMAaKT cpefHee apudMeTUYecKoe pes3ynkTaToB BCeX B3BELUMBAHMI,
€CIW OHU He oTNMYaKTca Mexay cobon bonee yem Ha 0,01 r.

BmectumocTb nukHomeTpa V,, cm3, BeluMCnAKT No hopmyne

My —my
Y=o
0,9982 (1)
rae m; — Macca rnycroro nukHOMeTpa, T;
m, — Mmacca nMKHoMeTpa ¢ Bogon npu Temnepatype 20 °C, r;
0,9982 — nnoTHocTb BoAkl npu Temnepatype 20 °C, riem®.

5.3.3 OnpegeneHne NNOTHOCTM NMKHOMETPUYECKOMW XKUOKOCTHU
[NNOTHOCTL NMKHOMETPUYECKOW XKUOKOCTK onpenenstoT no 5.3.2.
MroTHOCTE NUKHOMETpUYECKON KuakocTu (d, ), r/cm3, BBIYMCTISIOT No hopmyrne

d. = My -y 2
m ‘/1 » ( )
roe m1 — Macca nycTtoro nmkKHoOMeTpa, T,
rn3 — MaccCa nMKHoMeTpa C ﬂVIKHOMeTpVI‘-IECKOFI KUOKOCTBHO MpU TeMniepaTtype 20 DC, r,
V1 — o0bbem NMMKHOMETPA, CM3.

3a oKoHuYaTenbHbIA pesynbLTaT onpefeneHns NpUHMMalT cpedHee apudMEeTUYeckoe pPesyrnbTaToR He
MeHee YeTbipex onpedeneHuil B pasnuyHblX NMKHoOMeTpax. PeaynbTaTthl onpeaeneHuin He AOMKHLI OTNnYaTbes
mexay coboin 6onee yem Ha 0,1 ricm3.

MNOTHOCTL MMKHOMETPUYECKOWN XKUOKOCTU BBIYMUCTIAKT C TOYHOCTBIO 40 YETBEepPTOro 3Haka.
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5.4 MNMpoBegeHWe UCNbITAHUA

5.4.1 B coBo4ke B3BeWMBaKT OT 4 40 S r KOKca, a Npy ONpedeneHuM B NMMKHOMEeTpe BMEeCTMMOCTLH
20—25 cm3 — okomno 2 r U C NOMOLLbI0 3arpy3o4Hoi BOPOHKM U NPOBOJIOKM NEpeHOoCAT B CyXOW, npeasapu-
TenbHO B3BELUEHHbIA NMKHOMETP. MNMUKHOMETP BbITUPAIOT, BbIAEPKMUBAOT 5 MMH BOMW3M BECOB W B3BELUMBAOT
C TOYHOCTLIO 40 YeTBepTOro 4ecATUYHOro 3HakKa.

IMMKHOMETpP C HaBeCKOMW HanornHAKT Ha 1/3 o0bemMa 3TMNOBLIM CIMPTOM, NEPEMELIMBAIOT HaBECKY TOHKOK
NMPOBOMOKOW, TLATENbHO CMbIBAKT YaCTUYKK KOKCa CNMPTOM. 3aTeM NOMELL AT NMMKHOMETP B BOAsAHYH BaH
M HarpeBawT B Te4eHWe 5 MWH Mocne Havana KWMneHus cnupTa, cnenqa 3a TeM, 4Tobbl He Obino Beibpocos
cnupTta 1 npobbl. [Nocne yganeHua Bo3ayxa NMKHOMETP OXNaOdakT B COCyAe C XONOAHOW BOAOW, AONUBAKOT
CMMPTOM NOYTU OO METKM, @ MMKHOMETP ¢ DOKOBbIM KanunnapoMm — A0 NpobKuW, 3akpbiBaloT Npobku 1 nome-
wawT B TepmocTaT. B cnyvae oGpasoBaHus ny3bipbKa Bo3gyxa nog npobkoi, ero yaanstoT NerkumM Harpesom
nuKkHomMeTpa B BogaHoOW baHe. MNMkHOMETpP BbIOEPXKMBAIOT B TepMocTaTe npu Temnepatype (20,0 £ 0,1) °C He
MeHee 15 MuH.

BbigeneHue ny3bIpbKoB rasa u3 npobel B NMKHOMETPE MOXKET BbiTh NPOU3BEAEHO TAaKKe MYyTEM BCTPSXU-
BaHWs MUKHOMETPOB C NMUKHOMETPWUYECKON XMAKOCTBIO B TeYeHe 3 MUH UMK MOMECTMB MUKHOMETP B BaKyyM-
HbI 9KCUKATOP M U3MEHSIS AaBreHue Hag yPoBHEM MUKHOMETpPUYecKon Xuakoctu. MNpr yaaneHuun rasa BCTpa-
XMBaHUEM B NKHOMeTp HanueaT 10—12 cm3 unu 30 cM3 NMMKHOMETPUYECKON XUAKOCTM (B 3aBMCKMMOCTH OT
€ro BMECTUMOCTM), @ NpU BaKyyMUPOBaHWW HECKOMbKO onblie NonoBuHbl. YacTWykv npobbl, npununwmve K
npobke M LWeWKe NMUKHOMETPa, CMbIBAOT MUKHOMETPUYECKOW XWUAKOCTbK. [MMKHOMETP 4ONMBaKT MUKHOME-
TPMYECKON XNOKOCTbI MOYTW OO METKM WUnv 00 NpobKuM 1 BbiOepKMBalT B TepMocTate npW TemnepaType
(20,0 £ 0,1) °C He meHee 15 muH. lNepen okoH4aTenbHbIM A0BABNEHWEM MMKHOMETPUYECKON XUOKOCTU NO-
CTYKVMBaHWEM UMW BpalleHWeM NMUKHOMETPa NMpOoBEepPSAI0T, He BbIAENSATCS NU Ny3blpbKW rasa u3 npobel. [Npu
BblAeneHynu rasa NMKHOMETP He JONUBAOT NMMKHOMETPUYECKOW XNOKOCTEI0, MOKa He BydeT BolTECHEH BECh ra3
13 AOCTYMHBIX NOp.

lMocrne nonHoro BbiAeneHus rasa NMKHOMETPbI AONNBAKT NMUKHOMETPUYECKON KNAKOCTLH U BblOEPKU-
BalT He MeHee 15 MuH B TepmocTaTte npu Temnepartype (20,0 = 0,1) °C. 3aTem 0OBOOAT YypOBEHb NMUKHOME-
TPUYECKON XUOKOCTKU 0 METKM, BbICYLLUWMBAKT WENKN NMMKHOMETPOB, BITUPAKT UX U B3BELUMBAKT, CM. 5.3.2.

OTpaboTaHHkIi cnupT nocne unsTPoOBaHUA U CYLUKWM MCNOMNb3YHT TPU-YeTkipe pasa Ana onpegeneHus
MNOTHOCTKM KOKCa, NPU 3TOM NNOTHOCTL CNUPTa ONpefensiT Kaxabli pas.

5.4.2 [elcTBUTENbHYIO OTHOCUTENBLHYH MIOTHOCTE KOKCa ONpeaensoT napannenbHo B ABYX HaBecKax.

5.4.3 lpu kaxxgom onpegeneHun AeNCTBUTENbHOW OTHOCUTENBHOW MNOTHOCTK KOKCa MacCoBYH AOMI0
Braru B aHanutu4eckoii npobe (W) onpegensitor no FOCT 27589.

5.5 O6paboTka pe3ynLTaToB

5.5.1 JeAcTBUTENbHY OTHOCUTENBHYH NMOTHOCTL CYXOro KOKCa dd, r/cm3, BBIUNCTISIIOT MO dopmyne
g9 = (my—my)-n
r

= 5, 3
Vin—(my +mp,) (3)
rae m, — Macca npobel, T;
m, — Macca Bharv B aHanuT4eckoi npobe, r, Buluncnsemas no opmyne
g My -w?
Y 100 4)

roe W@ — Mmaccosasl oonsi Bnaru B aHanutudeckoil npobe, %;

n=dg, mg,+Km, (5)
rme K — KoadhdpULUMEHT, paBHbIiA:
1,0799 — ans meTaHona, r/cme;
1,0842 — pgns aTadona, r."CM3;
d,, — MNNOTHOCTb NMKHOMETPUYECKON KUAKOCTU Npu Temnepatype 20 °C, ricm3;
m, — Macca MMKHOMETPUYECKON XUAKOCTW B NMKHOMETPE € NpoboMn, I, BeiMucnsemas no dopmyrne
5
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mg, = Mg — Mg, (8)
rae ms — Mmacca nukHomeTpa ¢ npobow, r;
mg — Macca NMKHOMeTpa ¢ NpoBom U NUKHOMETPUYECKOMN KUAKOCTLIO, T;
V, — obvem nukHomeTpa npu Temnepatype 20 °C, cm3.

5.5.2 MNMpeuynsnoHHOCTbL MeToAa

5.5.2.1 lNpegen noBTOpAEMOCTH

Jonyckaemble pacxoxoeHus Mexay pesynsraraMmy ABYX napannenbHbiX onpegeneHuin, NpoBeeHHbIX
B pa3Hoe BpeMs B ogHOW NnabopaTopuun, 0OgHUM OnepaTopoM, Ha O4HOM M TOM e 00opyaoBaHuK, B TEYEHWE
KOPOTKOrO MpOMeXyTKa BPEMEHU, C MCMONb30BaHWEM MpencTaBMTENbHOW Npobbl, NP 0OBEpPUTENbLHON
BepodATHOCTM P = 0,95 He JOMKHbI NPeBbIWAaTh 3Ha4YEHWI, YKa3aHHbIX B Tabnvue 1.

Ta6bnuuya 1— [Jonyckaemble pacxoxOeHUa Mexay pesynstataMmu AByX napannenbHbiX onpeneneHuni

[lonyckaemble pacxoxaeHus, % oTH.
XapakTepucTuka nMKkHOMeTpa
B oaHoW nabopaTtopumn B pa3sHbix nabopatopuax
MukHOMeTp ¢ AnameTpom kanunnspa ot 1,5 go 2 mm 0,45 0,75
[MMKHOMETP C LWEeKoM AnamMeTpom 6 mm 0,70 1,20

5.5.2.2 lNpenen BoCcnpoM3BOAMMOCTHA

PesynbTaThl ABYX onpefeneHui, BbIMOMHEHHbIX B pasHbix naboparopusax, ¢ MCMONMb30BaHMEM NpeacTa-
BUTENbHOW Npobbl, 0TOGpaHHON U3 OOHON aHanUTUYecKol Npobbl, Npy AoBEpPUTENbLHOM BepoaTHocTM P = 0,95
He OOIMKHbI NPEeBbILIATE 3HAYEHUWI, YKa3aHHbIX B Tabnuue 1.

5.5.3 3a oKoHYaTenbHLIN pe3ynsTaT UCMbITaHWA MPUHUMAKT cpedHee apugMeTUYecKoe pe3ynsTaToB
OBYX MapanneneHbIX onpeaeneHuid. Pesynksrartel onpegeneHunt BeivuensoT no FOCT 27313 go tpeTbero ge-
CATUYHOTO 3HaKa M OKPYrMAT 4O BTOPOro.

5.5.4 Ecnu pacxoxgeHve Mexay pesynbrataMmu OBYX napannenbHbiX OonpefeneHWi Bbllle Aony-
CKaeMblX, TO NMPOBOAAT TPETbe OMNpedereHMe W 3a OKOHYaTerbHbIA pe3ynbTarT WUCMbITaHWUS NPUHUMAT
cpefiHee apudMeTUYEeCKOe pea3ynbTaToB ABYX Hanbonee BNU3KMX pe3ynsTATOB B Npefdenax gonycKkaeMbix
pacxoXOeHuu.

5.5.5 Ecnu pesynetaT TpeTbero onpeaeneHnsa HaxoauTcsa B npefenax gOoMycKaeMblX pacxoXaeHUn no
OTHOLLUEHWID K peayrbTaTaM KaMJoro M3 AByXx Npeabigylimnx onpedeneHui, To 3a OKOHYaTesnbHblA pesynsrart
MChbITaHWSA NPUHUMAaIOT cpedHee apuMeTUYecKoe pesynsTatoB TPex onpegeneHuni.

6 OnpepeneHne Kaxylenca OTHOCUTENbHOW NIOTHOCTHU

6.1 CylWHOCTb MEeTOA4a 3aKMK4YaeTcsl B U3MepeHnn macchl M obbema McnbiTyeMon Npobbl Kokca nyTem
B3BeLUMBaHWA BOAbI, BbITECHEHHOW NpoBoii Kokca, unu onpeaeneHun ee obvema.
6.2 OTbop u noaroToBKy Npobbl NpoBOAAT B cOOTBETCTBUM € 4.1 1 4.3.

6.3 Annapartypa (p1CyHoK 2)

Cocyn MepHbIA UunNMHOpUYeckon opMbl AvaMeTpoM ocHoBaHusa (350
(500 = 50) Mmm unu npamMoyronbHon cdopmbl BbicoTon (500 £ 50) mm, anuHow (350
(350 + 50) MM C aHTUKOPPO3NOHHON 0OPaBOTKON NOBEPXHOCTH.

50) MM, BbICOTOM
50) MM, WKpUHOW
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1 — mepHbIA cocy; 2 — kopauHa; 3 — npoeonoka; 4 — cudoHHas Tpybka; 5 — pPe3nHOBLIA LWNAHT C 3aXUMOM;
6 — BcnomoraTentHelid cocyq

PucyHok 2 — Annapatypa

Tpybka cudoHHas aunametpom (15 = 2) mm, anuHon nned (450 = 2) n (160 £ 2) MM, KOpPOTKOE Nreyvo
[LOMKHO 3aKaHYMBATLCH PE3VHOBLIM LUMAHTOM C 32XMMOM, NO3BOMAKLLUM PEryfnpoBaTh BbITEKAHWE BOAbI BO
BpEMS U3MEPEHUSI.

MpumeyvyaHune — [nA BblTeKaHWUs BOAblI BO BpeMS N3MepPeHUs MepHbIiA cocyq obeunx dpopm MoxeT BbiTs cHab-
XeH cnuBHbIM natpybkom anuHoi (70 £ 10) mm 1 gnametpom (15 + 5) mm. MNMaTpybok ycTaHaBNMBaKOT B ropu3oHTanNsHOM
MOMNOMEHMU NO OTHOLLEHUIO K MEPHOMY COCYAY NPUMEPHO Ha 70 MM Hike BepxXHeW Kpomkn. MaTpybok 3akpbIBaloT pe3nHo-
BbIM LLUMIAHTOM C 38XXMMOM WINW pe3rHOBON NpoBKo.

Cocya BcnomoraTenbHbli CTEKNAHHBIA BMECTUMOCTBIO okono 6000 cm® nubo UMMUHAOPbI MEpPHbIE BMe-
cTumMocTbio 1000 cm3 no FOCT 1770.

Becbl TexHMYecKMe ¢ NorpelHocTbio B3gewmsandms 4o 1 rno NTOCT OIML R 76-1.

Lkad cylwneHbIR ¢ aBTOMarMyeckum perynupoBaHvMeM TemnepaTtypbl Ans BeicylnsaHua okono 10 kr
npobbl kokca npy Temnepatype (200 + 5) °C.

KopsuHa umnuHgpuydeckoin doopmel BeicoToi (300 £ 20) mm, gnametpom (250 + 20) MM, npegcTasnsio-
was coboi kapkac 13 HepXaeerLleln NPoBONOKK, OMaMETPOM NPUMEPHO 5 MM, C 3aKpPENMNEeHHOW Ha HEM CeT-
KOW U3 Hep:KaBetoLLer NpoBOSIOKN C 0TBEPCTUAMU pasmepom 1 x 1 MM unun gpyroro pasMepa. HuxHee ocHo-
BaHWe OOMKHO BbiTb CbeMHbIM OJ151 HANOMHEHWUS KOP3WHbI; BEPXHEE OCHOBaHME OOMKHO BblTh NMPO4YHLIM, B €ro
LeHTpe 3aKpennsaT NPOBONOKY M3 HEPXKaBEHLWEN cTanu, NnpegHasHavyeHHy Ana MaHUnynauMm ¢ KOp3nHoA.

KopauvHa unnungpudeckon cpopmel BeicoTon (300 £ 20) mm, guametpom (250 + 20) MM, NnpeactaBnaw-
was coboi Kapkac 13 HepXXaBerLlen NpoBONOKK, OMaMETROM NPUMEPHO 5 MM, C 3aKpPENNEHHOW Ha HEM CEeT-
KOW U3 HepKaBetoLLen NpoBOSoKN ¢ OTBEPCTUAMK pasmepom 1 x 1 MM unun gpyroro pasmepa. HWxHee ocHo-
BaHWe JOMKHO ObITb CbEMHbLIM ANA HAaNoNHEHUS! KOP3UHbI; BEPXHEE OCHOBaHME QOJTKHO ObITh MPOYHLIM, B €ro
LeHTpe 3aKkpennsaT NPOBONOKY M3 HEPXKaBEHLWEN cTany, NpegHasHavyeHHy ANa MaHUNynaumMmM ¢ KOp3MHoRA.

6.4 MNMogroToBKa K MUCNbLITAHUIO

6.4.1 MepHbIit cocya HanoMHAKT BOZOW NOYTK A0 Kpaes. 3aTeM n3bbiTOYHOE KONM4YecTBO BOAb! (BbiLe
YCTAHOBMEHHOIO OCHOBHOMO YPOBHS) YAANSKT C NOMOLLBI0 CUPOHHOK TpyOKK Nbo Yepes crnuBHO NaTpyDoK,
OTKpbIBas 3aKUM Ha LUnaHre unu BeiHuMas npo6ky. Mocne ycTaHoBNeHUs OCHOBHOMO YPOBHSA CUGIOHHYIO TpyD-
Ky Uy CnuBHOWM NaTpyBoK 3aKpbIBaOT.

Mepepn yctaHoBkOW cudpoHHOW TpyBKKM B MEPHBIA COCyL ee 3anonHAT BOOOMN.

6.4.2 lNepen ucnbiTaHYeM ONPenensoT Maccy BOAbl, BLITECHEHHYK MYCTOW KOp3uHoW m,. [ns sToro
NyCTY KOP3WHY, NOOBELLEHHYIO Ha NPOBOSIOKe, NMaBHO MOrpyKawT B MEPHbIA COCYd, HANOMHEHHbLIA BOOON.
Boay, BbITECHEHHYIO KOP3MHOW, COBMpaloT B NpeaBapuTEnbHO B3BELIEHHbIA BCNOMOraTernbHbIi COCYA, Mg, KO-
TOPbIN B3BELUMBAIOT C BLITECHEHHOW BOAON MMg. OnpefeneHne NoBTOPAOT NATL pa3 U U3 MOMyYeHHbIX Pe3ynb-
TaTOB BbLIYWMCNAKT CPpeaHWIA pe3ynsTarT.

lMpu onpeneneHnn KaxyLencs NNoTHOCTU 06 beEMHBIM METOAOM BOAY, BLITECHEHHYHK MYCTOW KOP3WHOM,
cobuparoT B MEPHBIN LUMUHAP W N3MEpSoT ee obbem Vo,

Maccy nnv 06bem Boabl, BeITECHEHHbIE KOP3WHOWM, MPOBEPAIOT HE pexe ogHoro pasa B 10 gHen.
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6.5 MNpoBegeHne UCNbITAHUA

6.5.1 MpaBuUMeTpUYECKUA MeTOoq

BbicylweHHyto npoby KoKca Maccoi OKomMo 3 Kr M, B3BELIMBAIOT C MOTPELUHOCTLI0 A0 1 v nomellatoT B
KOp3uHy. KopawHy, NoABeLLEeHHY Ha NPOBOMOKE, NNaBHO MOTPYatT B MEPHbLIM COCY[, HanoNHEeHHbLIN BOAOW
A0 OCHOBHOM MeTKW. Maccy BOAbl, BbITECHEHHYIO KOP3UMHOW C nMpobon my,, ycTaHasnueawT (cM. 6.4.2) npu
onpegeneHnun Macchl BoAbl, BbITECHEHHOW NYCTON KOP3UHOW.

6.5.2 O6bemMHbIN meToqn

McnbiTaHMe npoBogAT, Kak ykasaHo B 6.5.1. Obbem BoAbl, BbITECHEHHLIN KOP3UHOWA ¢ npoboi V3, ycta-
HaBnMBawT (cM. 6.4.2) npu onpegeneHun obbema NycTon KOP3nHbI.

6.6 OBbpaboTka pe3ynkTaToB

6.6.1 MpaBUMeTpUYECKUA MeToq
Kaxyluytocs OoTHOCUTENbHYH NMOTHOCTL CYXOro KOKCa d? , r/cM3, BBIUMCTISIIOT Mo dopmyne

X
gd -9 Mo )
1
My — Mg — My
rae d¥ — NNOTHOCTL BOALI MPU TeMnepaType onpeaenexus, ricm3;
m10 — MacCa HaBeCKW KOKCa, T,
m? = (mg — mB) — Macca BOAbl, BbITECHEHHAA NMYCTON KOP3WHOW, T}

mB — MaccCa nycToro scnomMmoratenbHOro cocyga, r,

mg — Macca BCnomMoraTenbHOro cocyna c BO,D,OH, BbITECHEHHON I'IyCTO]:"I KOD3MHO[7|, I

mﬂ — Macca BCnomMoratenbHoOro cocyga c BO,EI,OH, BbITECHEHHOW KODEMHOP! C HaBecKow KOKCa, I

6.6.2 O6bemMHbIN MeToqn
KaxyLytocsi OTHOCUTENbHYHO NNOTHOCTL CYXOro KOKca dg , F/cM3, BbIYMCHSIOT NO dhopmyne

d _ My
da = (8)
roe my, — Macca HaBecCKW KOKca, T;
V=V,-V, — obbem npobbl Kokca, pasHbin 06beMy BLITECHEHHON BOAbI, cm3;
V, — 0bbeM BOAbI, BEITECHEHHbIW NMYCTON KOP3UHOW, CM3;
V3 — ob6bem BoAbl, BLITECHEHHbLIA KOP3WUHOW C HABECKOW KOKCa, cm,

6.6.3 3a oKoHYaTenbHbIA pe3ynbTaT UCMbITaHWA NPUHUMAKT cpedHee apugMeTn4eckoe pesynbLTaTtoB
OBYX napanrernbHblX onpefeneHui.

6.6.4 Mpeun3noHHOCTb MeTO4a

6.6.4.1 lNpenen NnoBTOpAEMOCTU

[onyckaemble pacxoXxoeHus Mexay pe3ynsrataMmy ABYX napannenbHbiX onpegeneHuin, NpoBeeHHbIX
B pa3Hoe Bpems B ogHoW nabopatopuun, ogHUM ONepaTtopoM, Ha OOHOM U TOM Xe 0bopynoBaHUW, B TEYEHWUE
KOPOTKOrO NMpOMEXYyTKa BPEeMEHW, C UCMONb30BaHWeM NpeacTaBuTenbHOW Npobbl, Npy 4OBEpUTENBHON Be-
posaTHOCTK P = 0,95 He OomXHbl NpeBbillaTtb 2,5 % OTH.

6.6.4.2 lNpenen BOCNpPON3BOAUMOCTH

PesynbtaThl ABYX OnpegeneHuii, BLIMOMHEHHbLIX B pa3Hbix Nnaboparopusax, C MCNONbL30BaHMEM NpencTa-
BUTENBLHON Npobbl, 0TOBPaAHHOM M3 OQHOW aHanMTMYecKon Npobbl, Npy AoBEPUTENbLHOW BepoAaTHocT P = 0,95
He OOMmKHbI npeBbiwaTth 4,0 % OTH.

6.6.5 Ecnu pacxoxgeHus Mexay pesynbrataMmu OByX napannenbHbiX onpeferneHuiid Bbille fdornyckae-
MbIX, TO MPOBOAAT TpPeTbe onpeferneHne U 3a OKOHYaTerbHbIM pe3ynsTaT UCNbITaHUS NMPUHUMAaKT cpedHee
apudmeTndeckoe OByx Hanbornee DNW3KUX pe3ynbTaToB B Npefefiax AonycKaeMblX pacxXoXaeHWiA.

6.6.6 Ecnu pesynsraT TpeTbero onpefeneHnsi HaxoouTca B nNpefenax 4onyCKaeMblX pacxoXageHun no
OTHOLLEHWIO K pe3ynbTataM Kaxaoro M3 AByX Npefbiaylnx onpefeneHnid, To 3a OKOHYaTenbHbIA pe3ynsrart
MCMbITAHWUS MPUHUMAKT CpeaHee apupPMETUHECKOE pe3ynbLTaToB TPEX OnpeaeneHui.
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7 OnpepeneHue NOPUCTOCTU KOKCa

0,
MopucTtocTk kokea P,, %, BbIMMCHAT No dopmyne

d d
P = dr 'da
L}
F d? (9)
roe dg — KaXyuwadcAa OTHOCKUTEIbHaA NiOTHOCTE CYXOro KOKCa, T/CMS;
d’q — ,D,EﬁICTBVITeanaFl OTHOCUTENbHAA NIOTHOCTbL CYXOro KOKca, FICMS.

8 OnpepeneHue Kaxyuwencsa NnopMcTocTn

8.1 CylwHoCTs MeTofa 3aknioyaeTcsa B onpefeneHun o6beMa oTKpbIThIX Nop U obliero obbema ncnbi-
Tyemol npo6bl KoKca.

8.2 |_|{3VI onpegeneHnn Ka>|<yu.|,e|71(:ﬂ NMOPUCTOCTU r!p06y KOKCa nomMelwarT B KOP3UHY U KUMATAT B Cneun-

anbHOW eMKOCTW B TEYEHUe 1,5—2 Y 00 NOoNnHOro yganeHnda sBo3ayxa U3 OTKPbITbIX MOP KOKCa, crens 3a 1eMm,
YTOObI KYCKW KOKCa ObINK NOMHOCTbIO NnorpyxeHbl B BOAY.

8.3 Obbem BofObl, BHITECHEHHOW NYCTOW KOP3WMHOM M KOP3WHOW ¢ Npoboi kokca, onpegensioT, B COOT-
BeTcTBUM ¢ 6.4.2 1 6.5.2.

[Mocne namepeHus 0bbemMa BbITeCHEHHOM BOAbl KOP3WHY C ﬁpDﬁOl:’l KOKCa BbIHUMAKT, 4akoT CTeub BOAEe B
TeuyeHWe 1 MUH K B3BELLMBAKOT Ha NpoOTUBHE C NOrPpellHOCTbD He bonee 1.

8.4 ObpaboTtka pe3ynLTaToB

8.4.1 Kaxywytocs nopuctocts 1, %, Bbi4UCAOT no dopmyne

M, =120 400,

dV (10)
rae my, — Macca cyxoun npobbl Kokca, T;
my, — Macca KyCKOB KOKCa, MPONUTaHHbIX BOAOW (B BO3OyXe), T;
d, — nnoTHocTk BoAkl, pasHas 0,9982 ricm3;
V — obbem npobbl KOKCa, paBHbi 06bEMY BbITECHEHHOW BOAbI, CM3, Bbl4KCASAEMbIA NO hopmyne
V=V;-V,, (11)
rne V, — 0B6beM BOAbI, BLITECHEHHLIV MYCTON KOP3WMHOM, CM3;
V., — o06beM BoObl, BbITECHEHHbIA KOP3WHOW C HABECKOW KoKca, cm3.
3

PesynbraThl onpegeneHnii noAcHMTHIBAOT 40 BTOPOro AeCATUYHOIO 3HakKa v OKpYrMSAT 40 NepBoro.
8.4.2 [lonyckaemble pacxoxXOeHWs Mexny pesynbraTtamu napannenbHbix onpegeneHuii npyu OBepu-
TeneHow BeposaTHocTM P = 0,95 He gomkHbl npesbiwarte 1,5 %.
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Kntoueeble cnoea: KBMEHHOYFOJ'II:HI:II?I KOKC, NIMOTHOCTb KOKCa, NOPUCTOCTb
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