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FOCT P UCO 13975—2022

Mpeancnoeue

1 NMOOIOTOBIEH ®enepanbHbIM rocy4apcTBEHHBIM DIOIKETHLIM yupexXaeHueM « POCCUIACKWMIA MHCTU-
TyT cTaHgapTudauuuy» (OIFBY «PCT») Ha ocHoBe cOBCTBEHHOrO NepeBofa Ha PYCCKUIA A3blK aHIMOA3bIYHON
BEpPCWM CTaHgapTa, yKas3aHHoro B nyHkTe 4

2 BHECEH TexHunyeckum KoMuTeTOM no ctaHpaaptusaumn TK 230 «MnactMacchl, nonuMepHblie maTte-
puansl, MeToAbl UX UCNbITAHUAY

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynnpoBaHnio u metTponorumn ot 23 ceHTabpa 2022 r. Ne 988-ct

4 HacTtodwmin ctaHgapT MAeHTMYeH MexayHapogHomy cTtaHgapTy MCO 13975:2019 «[lMnacTtmaccol.
OnpegeneHne nonHoro aHaspobHoro BMOMOrMyYeckoro pasnoXeHusl nnacTMacc B PerynupyemblX cucTe-
Max cbpaxuBaHua wnama. Metoq namepeHus npogyuuporaHHoro Buorasa» (ISO 13975:2019 «Plastics —
Determination of the ultimate anaerobic biodegradation of plastic materials in controlled slurry digestion
systems — Method by measurement of biogas production», IDT).

MexgyHapogHblA cTaHgapT paspabotaH nogkomuteToM MK 14 «AcnekTbl OKpyKatollen cpegbl» Tex-
Hu4eckoro komuteta MCO/TK 61 «Mnactmaccel» MexayHapogHoW opraHn3aunM no ctaHgaptusauum (MCO)

5 BBE[JEH BIEPBBIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambe 26 @edepanbHO20 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MEHEeHUsX K HacmosiwemMy cmaHdapmy nybrnukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmel», a oghuyuansHbil mekcm uameHeHul
U MoNPaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cny4yae
nepecMompa (3aMeHbl) Uu OMMeHbl HacmosAweao cmaxdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo & brnuxaluwieMm 6binycKe eXeMecsyHo20 UHEOPMayUOoHHO20 yKkaszamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemaeyiouasl UHGhopMayus, ysedoMIeHUE U MeKCMmbl Pa3Mewalomcs makxe 8 UH-
ghopmauuoHHoU cucmeme obLeao nonk3oeaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcemea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2019
© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

Buonoruyeckas nepepaboTtka (6royTunuaauuna) Hapsay ¢ MeXaHM4eckol n XumMudeckon nepepaboTtka-
MU — MNpakTUYHOE pelleHne AN BTOPUYHOIO UCMONb30BaHMs NNacTMaccoBLIX OTX040B. B HacTosAweM cTak-
4apTe npuBeaeH MeTo OLeHKN aHadpobHok Bruopa3naraemMocT TakMx OTXO40B B KOHTPONMpyeMoi aHaspob-
HOW CYCMEH3WOHHOW cucTeme. [laHHbI MeTod 1 cucTema UCTbITaHWA Ha aHaspobHoe pasnoKeHue ABMAKTCS
TUNUYHBIMUK ANA BUopasnaraeMblx NMNacTMacCcoBbIX OTXOO0B.

B aHa3pobHbIX yCrnoBuax, NOAXOAAWMX ANA pocTa TepMOMUNBHBLIX UMW Me30UNbHBIX MUKPOOPraHna-
MOB, HabntogaeTcsa obpasoraHue buorasa. buoraz cobupatoT B Mellok npu atMocepHOM OAaBNEHUU, U ero
06bEM N3MEPSIOT LUMPULLEM UK razoBoi BropeTkoil. BuopasnaraeMocTs UccnenyeMoro Matepuana oLeH1Ba-
0T Kak CyMMY KOnW4ecTBa OMoKCcKaa yrnepoga, pacTBOPEHHOrO B HA40Cago4HOW XXNOKOCTU (CynepHaTaHTe),
1 0bLLero KonuMyecTsa BblaenuelLeroca 61Morasa. B HacTosLeM cTaHgapTe NpMBeAeHo onucaHne MeToaa Uc-
nelTaHUs Ha BMopasnoXeHWe NNacTMacCoBbLIX MaTepranoB B KOHTPONMPYyeMon aHaapoBHON CycneH3NoHHOM
cucTteme. Hactoawmin ctangapT otnudaetca ot MCO 15985, B KoTopoM yKazaHbl yCroBMa aHa3pobHoro pas-
TNIOXEHWA C BbICOKMM coaepxaHuem Teepabix BewecTs, u ot MCO 14853, B KOTOpOM npeacTaBneHa BoaHas
cucTema B aHaspobHbIX YCNOBUSX.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MNNACTMACCHI.
ONPEOENEHME NONMHOIM0 AHA3POBHOIO BUONOIMMYECKOIO PA3NOXEHWA NNACTMACC
B PETYNUPYEMbIX CUCTEMAX CEPAXXMBAHUA LLUNAMA

MeTtopn U3MepeHuAa npoayunpoeaHHoro 6uoraza

Plastics.
Determination of the ultimate anaerobic biodegradation of plastic materials in controlled slurry digestion systems.
Method by measurement of biogas production

Oarta BeepeHna — 2023—03—01

NMPEOYNPEXOEHWE — Ocagok cTOYHbLIX BOA M Apyrve opraHnyYeckue oTxodbl MOryT cogepxaTthb
noTeHUManbHO NaTtoreHHblie opraHusmel. MoaTtomy npu obpaluleHUM ¢ TaKMMKM MaTepuanamu crneayeTt
NPUHMMaTL COOTBETCTBYHOLWME Mepbl NpepocTopoxHocTu. Mpu 6uonorudveckor nepepaboTke opra-
HUYECKUX MaTepuanoB obpazyloTcA roprovme rasbl, NpeacTaBnsiolLMe ONAcHOCTL NoXapa U B3pbIBa.
3TU rasbl TakXkKe coAepXKaT 3HaYUTENbHbIe KOHLUEHTPALUMK TOKCUYHbIX XUMWYECKUX BELLecTB, BKNYas
cepoBogopon U amMuak. [JonkHbl 6bITb NPUHATLI Hagnexawme Mmepbl 6€30NacHOCTU, HanNnpuUMep Uc-
nonb3oBaHWe BbITAXHOW Kamepbl, NPOTUBOrasoB M/MNU TWaTeNbHO BEHTUNUPYEMbIX NabopaTopHbIX
noMelleHUn. TOKCUYHbIE UCNbITYEMbIE XMMUYEeCKUE NMPOAYKThI U peareHTbl, CBOMCTBA KOTOPbIX HEU3-
BeCTHbI, TpebyloT ocTopoXkHOro obpalleHUs B COOTBETCTBMMU C UHCTPYKUUAMU no BezonacHocTu. He-
obxogumo cobnwaaTbh OCTOPOXKHOCTL MPU TPAHCNOPTUPOBAHUKM U XpaHEeHUKU BonblIOro KonuvyecTBa
opraHu4YecKMx BelecTB, NogBeprawmxcsa 6Monoruieckon nepepaboTke.

1 ObnacTb NnpMMeHeHus

HacToswmi cTaHgapT ycTaHaenvBaeT MeTof, OLEHKHU MONHOIo aHaspobHOro G1MOoNornyeckoro pasnoxe-
HWSA NNacTMacc B PerynupyeMbix cucTeMax cOpakmBaHvsa Lunama C KOHUeHTpauWeil TBepAblX BellecTB He
Gonee 15 %, KOTOpble YacTo MCMOMb3YT Npy 0B6paboTke ocaaka CTOYHLIX BO, hekanuil JoMallHero ckota
UINW MALWEBBIX OTXOAOB. MeToa UCMbITaHUa paspaboTaH ¢ Uenbio onpeaeneHns CoaepXaHus, B NpoLeHTax, u
CKOPOCTU NpeBpalleHusi OpraHuYeckoro yrinepoaa B uccnegyeMbix Matepuanax B AUOKCUA yrnepoaa U MeTaH,
npodyuMpyemsbix B Buae 6uorasa. Metoq npumeHnM K cnegyoLllnM matepuanam rnpu ycrnoBum, YTO OHU MMeroT
M3BECTHOE coAepKaHue yrnepoaa:

- MPUPOAHbLIE U/UMNN CUHTETUYECKME MOMNMMMEepbI, CONONMMMEepPL! UMK CMecw;

- NNacTMmacchl, cogepxaline Ao6BaBky, TakMe Kak NnacTudguKaTopbl, KpacuTenu Unu gpyrue coequHeHus;

- BOAOPACcTBOPUMBIE NONUMEpDI.

MeToa He NPUMEHSIETCA K MaTepuanam, NposBnaLWKUM UHIMBUPYOLLee AeACTBME Ha UCTIBITYEMbIE MU-
KPOOPraHU3Mbl B KOHLEHTPALWM, BbIOPAHHON AN UCTILITAHMS.

MpumevyaHune — 3SdekTbl MHIMBMPOBAHNA MOXHO ONPEaEnTb C NOMOLLBH UCMbITAHMA Ha UHIMBKUpoBaHWe
(Hanpumep, no MCO 13641-1 unn MCO 13641-2).

2 HopmaTtuBHbIEe CChINKK

B HacToawem CTaHOapTe HOPMaTUBHbIE CCbIJNTKM OTCYTCTBYIOT.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacTosAweM cTaHgapTe NPUMEHeHbI creayolne TePMUHbLI U onpeaeneHus.

NCO n M3K nopgaepxuBatoT TepMUMHONorudeckne 6asbl JaHHbBIX, UCMOMNb3yeMble B cTaHAapTU3auuMm, no
crnegywwum agpecam:

- oHnanH-nnatdopma MCO, goctynHana no agpecy: hitps://www.iso.org/obp

- M3K Electropedia, nocTtynHas no agpecy: http:/www.electropedia.org/

3.1 nonHoe aHaspobHoe Guonoruyeckoe pasnoxeHue (ultimate anaerobic biodegradation): Pazno-
HEeHWe OpraHNYeckoro coegMHeHUss MUKPOOPraHM3MaMu Npu OTCYTCTBMU KUCTOPOAA Ha AWOKCUA yrmepona,
MeTaH, BOOY WU COMWM HEeOPraHMYecKUX KMCNOT OPYrMX MPUCYTCTBYHLLUX 3MeMeHTOB (MMHepanu3aunus) nrwoc
HoBasi 6Momacca.

3.2 cobpoxeHHbIN ocagok (cospeBLunin un) (digested sludge): CMeck OCBETNEHHBLIX CTOYHLIX BOL U ak-
TUBHOIO Mna, KOTopas KynbTMBMpOBaHa B Me30(UNbHOW UMK TepMOGUIIBHON YCTaHOBKe A5s aHas3pobHOoro
cObpaxmBaHua ona yMeHblEHNs BUoMacckl U 3anaxa, a Takke onsa ynydyleHus cnocobHocTu K obe3BoxXmBa-
HUKD Una.

MpumevyaHmne — CBHPOXKEHHLIW OCAO0OK COOAEPXKUT COBOKYMHOCTb aHalapoBHbIX (DePMEHTATUBHLIX U METaHO-
FEHHbIX MUKPOOPraHM3MOB, MPOAYLIMPYIOLNX OUOKCUA Yrnepoda U MeTaH.

3.3 wnam (wnamooBpasHan cmechb) (slurry): BogHas cmeck HEpacTBOPMMbIX BELLECTB.

MMpumevyaHume — KoHUeHTpaUWs B3BELUEHHbIX BELLECTB B LUNamMe MOXEeT AOCTUraTk npumMepHo 15 %, Ho npun
3TOM LUNaM SABMASETCA TeKy4MM W NPUroaHbIM A nepekavnBaHns.

3.4 pacTBopeHHbIN Heopranuyeckui yrnepog; DIC (dissolved inorganic carbon, DIC): Quokcug yrne-
poAa, pacTBOPEHHBIN B BOAE Uy Npeobpa3oBaHHbIA B YTONbHYIO KMCMNOTY, TMApokapboHaT-uoH 1 kapboHaT-MoH.

3.5 obwee konnyecTBO cyxux BelwecTs (total dry solids): KonuyectBo TBEpObIX BELLECTB, NOMNYy4YEHHOE
nytem oTOopa M3BeCcTHOro o6bema Mccnedyemoro Mmarepuana unm MHOKynsaTa v BeICYLUMBaAHUA Npyu TeMnepa-
Type npumepHo 105 °C oo NOCTOAHHOW MacChl.

3.6 neTy4ue TBepAabie BellecTBa (volatile solids): KonuuecTteo TBepabix BeLLECTB, NONYy4YeHHOE Bbl-
YnTaHWeM ocTaTKa M3BECTHOro obbema uccrnegyemMoro marepuana unm MHOKynATa nocre NpokanvMeaHua npm
Temnepatype npubnuantensHo 550 °C 13 obwero konuyecTsBa cyxux BellecTs (3.5) Tol xe npobebi.

M pumMmeHyaHmne — Co,u,ep}KaHme NeTy4dynx TBEPObIX BEWECTB ABNAETCA NOKa3laTeNem Konnm4yectea NpUCyTCTBY-
HLWEeroc opraHNM4YeCcKoro BeLlecTBa.

3.7 TeopeTHyecKoe Konm4ecTBo Bblgenuswerocs 6uorasa; ThBiogas (theoretical amount of evolved
biogas, ThBiogas): MakcumansHoe TeopeTudeckoe Konudectso brorasa (CH, + CO,), kotopoe byaer sbige-
NATbCA Mocne NonHoro 6G1MoNorMYecKoro pasnoXeHnss OpraHMYecKkoro CoeAnHeHUs B aHa3pobHbIX YCNOBUAX.

MpumeyvyaHue — ThBiogas paccHUTbIBaIOT MO MONEKYNAPHON PopMyne, BeIPaXKEHHOW B KyOUYecKux geunme-
Tpax buorasa, BolAensoLLerocs Ha rpaMm MccnegyeMoro matepuana npy cTaHAapTHBIX YCNOBUAX.

3.8 MHAYKUMOHHLIN nepuog (dasa otctaBaHus) (lag phase): Bpemsi oT Hayana ncneiTaHua aHaspob-
HOro hepMeHTATUBHOIO MMAPONM3a A0 OOCTUXEHUS aganTaumMm U/nnu BelAeneHns pasnarawwmx Mukpoopra-
HW3MOB M MOBLILWEHUA CTENEHN BUONOrMYECKOro Pa3nNoXeHUA XMMUYECKOrO COEAMHEHWS UMK OPraHUYeCcKoro
BewecTBa npumepHo 0o 10 % oT MakcKMManbHOro ypoBHS BuonorMyeckoro pasnoxenus (3.11).

Mpumeuvyanne — Wavepserca B gHAX.

3.9 dhaza 6nopasnoxenuna (biodegradation phase): Bpems oT 0koH4aHWA MHOYKLWOHHOrO nepuogda (3.8)
ucnblTaHua 4o gocTukeHusa npumepHo 90 % mMakcMManbHoro ypoBHs Buonornyeckoro pasnoxerus (3.11).

MMpumeyvyaHne — WMamepsieTca B OHAX.

3.10 dhaza nnato (plateau phase): Bpemsa oT okoH4aHus casbl Bruonoruyeckoro pasnoxeHua (3.9) go
KOHL@ UCMbITaHWA.

MMpumeyaHne — Wamepsierca B OHAX.

3.11 makcuManbHbIA ypoBeHb Buonoru4veckoro paznoxeHua (maximum level of biodegradation):
CTteneHb BMONOrMYECKOro pasnoXeHus XUMUYECKOro COeaUHEHUsT MMM OpraHUYecKoro BellecTBa B Xo4e Mc-
MbITaHWUS, BhILLE KOTOPOW BO BPEMS UCMbITAHWUS HE MPOUCXOANT AanbHellero 6MonorMyeckoro pasnoxeHus.

MpumeyvyaHue — WMamepsercsa B NpoUeHTax.
2
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4 OcHOBHbIe NONOXeHWA

HaHHbIn MeTod MCMbITaHWIA paspaboTaH Ans onpedeneHus cnocobHocTM nnacTtmace K buonornyeckomy
pasnoXeHWo B aHa3pOoOHbIX YCNOBKAX B LUNAMOBOW cucteme. MeTaHOreHHbIM MHOKYNAT NomyYalT 13 ycra-
HOBKM Ansi aHaspobHoro cbpaxueaHus, paboTatoLlein Ha WNaMe CTOYHbIX BOA UMW, anbTePHATUBHO, HA Op-
raHWU4eckUX oTXodax, Takux Kak hekanuu AoMallHero ckoTa Unu nNuLieBbie oTXodbl. McnbliTyeMbln MmaTtepwran,
CMeLLUaHHbIN C UHOKYNATOM, MHKYBUPYIOT B aHa3poBHbIX YCNOBUSIX B UCMbITATENbHOM COCYAE MpW 3apaHee
BbIDpaHHON TeMmnepaType B TedeHue nepuoda, 0beivHo coctasnstoLero 60 gHen. MNepuoa ucnbiTaHUa MOXeT
ObITb COKpalleH unu npofdfeH Ao Tex nop, noka He BygeT gocTurHyTa dasa nnarto, Ho obLWMA Nepuo He
JomkeH npeBbiwats 90 gHeln. TemnepaTtypa pasnoxeHWUs OOIMKHA cocTaenaTs (55 + 5) °C gng umutaumm Tep-
MohunbHOro aHasapobHoro pasnoxeHus. B kayecTBe anbTepHaTUBLI TeMnepaTypa pasnokeHus MoxXeT BbiTb
ycTaHoBneHa Ha ypoBHe (35 + 3) °C ansa MogenupoBaHna Me30nnbHOro aHaspoBbHOro pasnoXeHus.

NamepsioT o6bem rasos — anokcuaa yrmepoga (CO,) u metana (CH,), o6pasyomxcs B ucneitaress-
HOM cocyne. 3HauuTensHoe konuyectso CO, B ycnoeusix ucnbiTaHus Bynet pacteopeHo B cBpoxkeHHOM
ocagke unu AMCCOUMMPOBAHO A0 rmgpokapboHaTt-uoHa u kapboHat-uoHa. CogepkaHue pacTBOPEHHOTO He-
opranudeckoro yrnepoga (DIC) namepsoT B koHUe ucneiTaHvs. KonuyecTBo npodyumpoBaHHoro buorasa Bbl-
4YucnarT no obbemy cobpaHHoro 6uorasa u konudecTsy obpasosasiuerocs DIC, npeBbilwakolLero 3Ha4eHus
ANs KOHTPOMNbHOW NPOGbI.

MpoueHT BMopas3nNoKeHUs BbIYUCTIAKOT Kak OTHOLLIEHWE CYMMbl YUCTOTO YBENUYEHWUSA NPoaYLMPOBaHHOMO
6uoraza n DIC k TeopeTnueckomMy konudecTBy obpasytouieroca buoraza (ThBiogas). o kpueoi buopasnoxe-
HWS MOXHO MPOCNeAUTE pe3ynsTaTkl MPOMEXYTOYHBIX M3MmepeHuin obpasoBaHusa Brorasa.

5 UcnbiTyeMble U aTanoHHble MaTepuansl

5.1 UcnbiTyembin maTepuan

WcnbiTyembln MaTepuan obbidHO AoBaBnsanT B BUAe TBepAblX YacTUl Ans NMOMyYeHUs KOHLeHTpauum
neTyuux TBEpPAbIX BEWeCTB B AvanasoHe oT 7 Ao 10 r/gm3. McnbiTyemelit MaTepuan npeanodTuTensbHee 1c-
Nonb3oBaTh B BUAE MOPOLLKA UMK MMEHKH.

5.2 ITanoHHbIX MaTepuan

MwukpokpucTannuyeckas Lennonosa Ana TOHKOCNonHoM xpomaTtorpadum (TLC) ¢ pasmepom yacTul He
tonee 20 MKM ANs MCNONb30BaHWA B KA4eCTBe 3TaNOHHOrO Matepuana B NonoXuTensHOM KOHTpOore.

6 Annaparypa

CJ'IE,EI,yE.'T yﬁe,D,MTbCH B TOM, 4YTO CTEKINAHHAaA nocyna TwaTtefibHO OYMLLEHa N HE COOAePXNT OpraHn4eCcKkux
WM TOKCKMYHbIX BELWECTB. OB6bIvHO MCNonNb3yrwT HEGODBTODHOE oﬁopy,qoaaHMe, npmBegeHHOE HUXe.

6.1 Cocyn gnsa depmeHTaunm

WcnonbayoT nogxogsiwme cTeknsaHHbIe Konbbl KOHMYECKOW K APYTror (DOPMbI C ra30HENPOHMLIaEMBIMU
COEAVNHWUTENAMU 1 ra3oHenpPoHULLaeMbiM1 TpyBkamu. PekoMeHayeman BMeCTUMOCTL — He MeHee 1,5 am3 ¢
yyeTtom TpeboBaHui 7.3.

6.2 Cuctema uzmepeHus obbema rasa

Ona cbopa BelgenuBlLerocs Buorasa UCNonb3yloT MeELoK Ana oTbopa npob rasa. [Ans uaMepeHus obb-
ema rasa B MellKe npeanoyTUTeNbHee WCMonbL30BaTh ra3oHEenpoHMLAeMbld LNpUL UK ra3oByo GopeTky.
Bopaa, KoHTaKkTMpytoLlan ¢ ra3om, AOMKHa UMETb 3HadeHne pH meHee 2 ansa npepoTepallexns notepu CO, n3-
3a pacTBopeHus B Bofe. Bce coeguHnTeny 1 TpyGKu OOIMKHbI ObiTh ra30CTOMKMMM U ra3oHenpoHULIaeMbIMU.

6.3 Cucrtema U3MepeHUA pacTBOpPeHHOro HeopraHM4eCcKoro yrnepoga

Mcnonb3yoT Nnogxonawmi aHanuaaTop yrnepoaa Ans npsaMoro oGHapykeHWss pacTBOPEHHOIo Heopra-
HWYECKOro Yrmepoaa B HafoCaA0uHOM XMOKOCTU (CynepHaTaHTe) B CoCyaax Ansa pasnoxeHus.

Hanpumep, namepsioT konu4ectso sbigenstouweroca CO, npu nobasneHnn n3bbITOMHOTO KONM4ecTsa
pa3baBneHHon hocOpHOM KMUCNOThI (CM. NpunoxeHune B).

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/20
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-13975-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66230
https://gostexpert.ru/gost/gost-13975-2022?utm_source=pdf&utm_medium=66230&utm_term=page

FOCT P UCO 13975—2022

6.4 AnnapaT gns aHanwu3a rasa (no cornaweHuio)

[ns namepeHuns KoOHUEHTpauuu MeTaHa v AMoKcuaa yrnepona B BhliAensemblX razax ucnofb3yT raso-
BbIil XpomMaTorpad wnu gpyroe obopynoBaHue, ocHalWeHHoe NoAX0AsAW MMM OETEKTOPOM U KONOHKO(amMu).

6.5 AHanuTuU4eckuin npubop (BcnomoraTenbHbINA)

AHanutnyeckuit npubop onsa onpefeneHus NeTy4ux XUPHbIX KMCMOT, a Takke obuero a3oTta no Kbene-
Aan, aMMMavHoro asora, Cyxux Teepabix BewecTs (npu Temnepatype 105 °C) u neTyumx TBepObIX BEWECTB
(npn TemnepaTtype 550 °C).

7 NpoBepeHne UCNbITAaHUMU

7.1 OcHOBHbIe NOMNoOXeHUs

MpuHumatoT HEOGXO,D,I/Ibee Mepbl NpegoCTOPOXXHOCTU ANA npefoTBpalieHnMA KOHTakTa CGDO)KEHHOFO
oCajkKa C BO3yXOoM (KVICJ'IODO}J,OM ), HanpuMep npoayeakT COCYObl OANA pasnoXeHMa MHePTHBIM ra3om.

7.2 NogroTtoBKa MHOKYNATA

CobupatoT cOpoXeHHLIR 0cafoK U3 peakTopa ANa (epMeHTaTUBHOrO pasnoXeHUsl Ha YCTaHOBKE Mo
nepepaboTke, NpeAHa3HaYeHHOW ANA OMUCTKA NPEeUMYLLECTBEHHO GbITOBbIX CTOYHbIX BoA. B kayecTse anb-
TepHaTWBbl MOXHO MCMOMb30BaTh COPOMEHHLIA OCafoK U3 peakTopa Ans hepMeHTaTWBHOIO PasnoXeHus,
obpabarbiBaLlero hekanuu JoOMaLUHero ckota unu nuwesble otxodbl. B nobom cnyyae cnegyet ybegutbes
B TOM, YTO COpOXEeHHEIN ocanok cobupaeTcs M3 akTMBUPOBAHHOMO peakTopa Ansi hepMeHTaTMBHOMO pasno-
*eHusi. OTUNETPOBLIBAOT COPOXEHHLIA 0CafoK Yepe3 CUTO C OTBepCTUAMU 2 MM. Mcnonb3aytoT GyThinku
C LUMPOKUM TFOPMbILLKOM M3 MONUITUMEHa BbICOKOW MNOTHOCTW UMM aHanorMyHoro ra3oHenpoHUMLAEMOro, HO
pacwupstoweroca (a3nactuyHoro) matepuana. W3 coobpaxenuin GesonacHocT He pekoMeHayeTcs npumMe-
HSATb CTEKNsAHHbIE ByTbinkM. 3anonHsaT ByTbiNkK 40 YyPoBHA 1 CM OT Bepxa WM NMNOTHO ykynopueatT. Nocne
TpaHcnopTMpoBaHusa B nabopatopuio cOpPOXKEHHbBIN 0cafoK pacxodytoT HENOCPEACTBEHHO M3 ByTbINOK Unw
NnoMeLLaT ero B nabopaTopHLIi peakTop Ans dhdepMeHTaTUBHOTO pasnoxeHus. BeinyckatoT u3bbiTok Buorasa
Ansi NpeoTBpalleHNUs NOBbILEHWSI BHYTPEHHETO AABINEHMS.

B kauyecTBe ansTepHATUBHOTO UCTOMHWKA WHOKYMSATA MOXHO WCMOMb30BaTh BbipalleHHbI B naboparto-
pun aHa3pobHbIN 0cagok.

KoHeuHas koHUeHTpauus obLiero KoNMYecTBa Cyxmx BelecTB B COPOXXEHHOM Ocafke B UCMbITATENbHbIX
cocydax He gormkHa npeebiwatb 150 r/,u,M3. 3HayeHne pH cbpoxeHHoro ocagka JomkHo bbiTh 0T 7,5 go 8,5.

PekomMeHayeTcsi paccMOTPeTb BO3MOXHOCTb NpeaBaputensHor UHkyBauuu cbpoxeHHoro ocagka ans
CHUXKeHWUs hoHOBOro 06pPa30BaHUs ra3a U YMeHbLUEHUS BUAHUA KOHTpOmbHbIX Npo6. MokasaHo, yto npea-
BapuTenbHas MHKYOaLuUa B TEYEHUE NPUMEPHO 5 AHel QaeT agekBaTHoe CHUXeHue BeipaboTku Guorasa KoH-
TponbHOW Npobbl 6e3 yBenuyeHns MHOYKLMOHHOIO nepuoaa nnuv dassl GUONOrMYecKoro pasnoxeHnusa Bo Bpe-
MS UCNbITAHMA.

Ecnu TepmMounbHbIA COPOXKEHHbI 0CaA0K NPUrOTOBIEH U3 Me30hUNBHOro cOPOXEHHOro ocagka, ero
MOXHO aanTUpOBaTh, MO3TAMNHO NOBLIWAsS TEMNepaTypy KynstusmposaHusa ¢ 35 °C go 55 °C B TeueHue og-
Horo Mecsaua. PocT TepMounbHLIX METaHOTeHOB (METAHOMNPOOYLEHTOB) MOXET BbiTb MOATBEPXAEH YBENU-
4yeHueM Jonu MeTaHa B Guorase.

WNHokynat moxeT GbiTb NpeaBapuTenbHO KOHOWLMOHWMPOBAH, HO OBbIYHO He cregyeT WMCNonb3oBaTb
npeaBapuTENbHO SKCMOHWUPOBAHHLI MHOKYNAT, 0COBEHHO B Cny4Yae cTaHAapTHbIX UCMbITAHWA, UMUTUPYOLUNX
nosegeHve NpuM BUONOrMYECKOM pasNOXeHWW B ecTecTBEeHHOW cpede. B 3aBMCMMOCTM OT LEnW UChbiTaHWA
MOHO TaKXKe UCMOoNb30BaTh NPeBaPUTENBHO 3KCMOHWUPOBAHHLIA MHOKYNSAT NPU YCOBWUU, YTO 3TO YETKO yKa-
3aHO B 0T4YeTE 00 UCMBLITAHWUN.

Mpu HeobxoouMoOCTM [OBABNAIOT NUTATENBHLIE BELLECTBA B COPOXKEHHLIA 0CAA0K BO BPEMS NpeaBapu-
TenbHOM MHKyBauun (cm. MCO 14853 gns mukpobuoreHHbIX BellecTB). B ot4eTe 00 MCnbITaHWM yKasbiBatoT
AaHHble 0 NpoBeAeHWM NpeaBapuTENbHON MHKYBaLmu.

7.3 Hayano ncnbiTaHnn

YcTaHaBNMBAKT, KAK MUHUMYM, CriefyrLee YMCNo COCYAOB ANst PAa3NoXeHUs:
a) Tpu cocyaa Ans ucneiryemoro marepuana (Voy);
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b) Tpn cocyna ana atanoHHoro matepuana (Vg);

C) TP cocyaa [ns KOHTpornbHbIX 06paauos (Vg).

[ina ueneil CKpUHKWHIa (MpegBapUTENEHON MPOBEPKM) MOXHO UCMONb30BaTh ABE KONOLI BMECTO Tpex Ans
MCNBLITYEMOro M 3TarNoHHOTO MaTepuanoe 1 KOHTpoNbHOro obpasua.

MomewatoT 1,4 AM3 cBpokeHHOTo ocazka (MHOKYNSTa) B KaX Ayl eMKOCTb A4S pasnoxeHus. Jobasnsiot
UCMbITYEeMbI UMW 3TanoHHbIA MaTepuan, cogepxawui ot 10 go 15 r neTy4nx TBepabiX BELLECTB, B KaXKabli
WCMbITaTeNbHbLI COCYA U NPOAYBaKT UHEPTHLIM ra3om B TedeHue 10 MuH. AHanorMyHeIM 06pasom roToBsT ABe
€MKOCTW AN KOHTPOMbHOro obpasua 6e3 MCMbITYEMOro Mnu aTanoHHOro Matepuana.

MomellaroT cocyakbl B TEPMOCTAT UMK BOOAHYK BaHK U NOACOeJWHAKT K Melwkam Ansa cbopa rasos. Mc-
Nonb3yT ra3oHenpoHuLaemMble TpyOKU 1M ra3oHenpoHMLAeMble coequMHUTENW. B3BellMBaOT U 3anuckiBaT
Maccy cOpoXeHHOro ocajka B KaXJoM cocyde B KOoHLe nepuofa cbpaxuBaHua ONs OLEHKW KOHUEeHTpauun
HeopraHW4eckoro yrnepoga. YctaHaBnueatoT TemnepaTypy pasnoxerus (55 £ 5) °C gns mogenvpoBaHus Tep-
mModmnbHOro aHaspobHoro pasnoxeHus unm (35 £ 3) °C gna mogenuposBaHus Me30unbHOro aHaapobHoro
pasnoXeHus.

Mpw HeoBxXOOMMOCTU NEepPeMELLNBAKOT UCTBITYEMYH CMECH BCTPSIXMBAHWEM COCYAA AN pa3noXeHUs BO
BpeMsi UCMbITAHWUA.

7.4 U3mepeHne npoayuupoBaHusa buorasa (cm. npunoxeHue A)

MpoayurpoBaHHbI Buoras cobupaT B Mewok Ans cbopa rasa v namepstoT 06beM rasoHenpoHuLua-
eMbIM LUMpMUEM UK ra3oBoil GropeTkoi. Kaxablil geHb naMmepsioT o6bem, JaBneHne M TemnepaTtypy rasa
ANS onpeAeneHvs CKopocTy NPOAYLMPOBaHWA ra3a. Ha paHHUX cTaguax MoxeT noTpeboBaThCs NpoBeaeHue
Bonee 4acToro U3MepeHusl, a ¢ TedeHUeM BpeMeHM — MeHee 4acToro.

7.5 NpoAOMKUTENBEHOCTE UCMLITAHUW

O6blMHaa NPoOAOMXUTENBHOCTb UCNbITAHUA — 60 aHen. MicnbiTaHWe MoXeT OblTb COKpaLLeHo Uy Npoa-
neHo 00 gocTuxeHusa dasbl nnato (cM. 3.10), Ho obLMiA Nneprog UCNbITaHWA He omKeH npeBbiwaTs 90 gHen.

7.6 UamepeHune pacTBOpEHHOro HeopraHu4veckoro yrnepoga (cMm. npunoxeHue B)

B koHUe ncneiTaHusa, nocne nocnegHero uamepeHus obbema rasa, garwT cOpoXeHHOMY ocagKy OCecTb
B cOCydax ANns pasnoXxeHwus, 3aTeM OTKPbIBAIOT KaXablii COCY A8 pasnoXeHus u HesamMeanuTenbHo onpeje-
NAT KOHUEHTPAaLMK pacTBOPEHHOro Heopranuyeckoro yrnepoga DIC B HagocagoyHOM XKMAKOCTH, am3/am3,
nNpu cTaH4apTHbIX ycnoBusax. [na nony4yeHWa HagocagoyHOW XMUAOKOCTU COAepXMMOoe He LeHTPUdYrupyroT v
He duneTpytoT (cM. Huxe). Mocne namepenus DIC 3anuceiBaloT 3HadveHve pH. BeinonHsawT vamepenns DIC
AN KOHTPOMBLHOrO OMbITa 3TaNoHHOro MaTepuana, UCnonb3ys aTy e npoueaypy.

LleHTpudpyrupoBaHmve unu comnetpau st MoXeT NPUBECTU K HEMpruemMneMon (He4onycTUMO) moTepe pac-
TBOPEHHOTO AMokcuaa yrnepona. Ecnv HagocTaTtodHas XUOKOCTb He MOXKeT BbiTh MpoaHanM3vMpoBaHa cpaay,
ee MOXHO XpaHuTb He Bornee 2 gHen npu Temneparype npubnuantensHo 4 °C B nogxogsiemM repMeTUHHOM
cocyne 6e3 cBobogHOro NpocTpaHcTea.

8 BblunucneHue U BbipaXeHWe pe3ynsraToB

8.1 KonnyecTBO NnpogyuupoBaHHoro 6uorasa

CHayana BbluvcnaAwT obbem Guoraza, cobpaHHoro B Mellke Ansa cbopa rasa M3 Kaxoowh eMKOCTH ans
pasnoXeHusl, Np1 cTaHOapTHLIX YCNOBUAX TeMnepaTypbl 1 aasnexdus (STP). Buoras B MeLlke U cOpoXeHHbI
0CafOoK B COCY[e HaxoOsTca B PaBHOBECUM, MPU 3TOM BKUOras B MeLUKe COAEPKUT HACbILLEHHbIM BOAAHOW Nap
npu TemnepaType okpyxatwweil cpeasl. CneqosatenbHo, BEIYMTAIOT AaBeHUe BOAAHOTO napa npu Temne-
paType OKpyxatwLlel cpeabl U3 aTMOCepHOro AaBMneHUs U BbuMCnAT o6bemM Buorasa npu cTaHAapTHLIX
ycnosmsax Vg, am3, TemnepaTtypbl U AaBneHus no opmyre

V,= V- (273,15/T) - (p - p,,)/1013,25, (1)

roe V — obbem Duorasa, M3aMepeHHbIR LWNPULEM UITK ra30BOK DIOPETKON, ,u,M3;
T — TemnepaTypa okpyxalLien cpeasl, K;
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p — paeneHue, rlla;
p,, — W3MepeHHoe 3HaueHWe JaBneHus BoAsHOro napa, rfla (cm. Tabnuuy gasneHun BOASHOMO napa B
npunoxeHuu D).

8.2 Konun4ecTBO pacTBOpeHHONo HeoOpraHW4YeCcKoro yrnepoga

BeluncnsaiT obbem pacTBOPeHHOro HeopraHMYecKoro yrinepoaa B XMAKOCTU B COCyAax C UCMbITYEMbIM
maTepuanom npu STP V|, am3, no opmyne

VoL = VYopic ™ Vi (2)

roe V0 pic — 06beM pacTBOPEHHOro HeopraHWYecKoro yrnepoda B cocyde C UCMbITYeMbIM MaTtepuanom B
KOHUe ucnbiTaHua npu STP, ,D,M3/,D,M3
V| — obbem xuakocTu B cocyae, am3.

8.3 BbluucneHue npoueHTa 6uonornyeckoro pa3noXxeHuA

BbrancnsawoT npoueHT Buonoruyeckoro pa3noxeHnd no cbopmyne

[(Vogtest) + Vy (test)] - [(Vog(blank) + Vo, (blank)]
me; 12,0 x 22,4

rae V, g(tes.t) — 06u.w|v1 0bbvem Buorasa, BLIAENUBLLETOCH U3 COCYaa C UCMBITYEMbIM MaTtepuanom npu STP,
am3;
Vp,(test) — oGbem pacTBOPEHHOro HEOPraHUYeckoro yrmepofa B XKUAKOCTU B COCYAE € WUCTbITYeMbIM
maTtepuanom npu STP, am3;
Vug(blank) — cpefHee 3HaveHune onero obbema Buorasa, BbiAenvBLUErocs W3 coCyaa € KOHTPOMbHOW
npo6oi npu STP, om3;
Vu L(blank) — cpeaHee 3HaueHwe obbema pacTBOPEHHONO HEOpraHWYecKoro yrnepoga B XUOKOCTM B
KOHTpOnsLHoM cocyae npu STP, am;
Mg ; — KONMWYeCTBO yrnepoaa B UCTbITyeMOM MaTepuare, .

% BuopasnomeHus = 100, (3)

MpumevyaHmne — 3HameHaTenb B hopmyne (3) cOOTBETCTBYET npoayuMpoBaHuio ThBiogas. BelumcneHwe
npogyuunpoeaHHoro ThBiogas npueegeHo B MCO 14853 (npunoxeHue F).

[ns BblYMcneHns npoueHTa BMopasnoXeHus aTanoHHOro Matepuana Takke UcnonbayT dopmyny (3).

9 BblpaxeHue M MHTeprpeTauus pe3ynsTaToB

CocTasnsT Tabnuubl, cogepxallme n3amMepeHHbIe U BbIYMCIEHHbIE OaHHbIe MO UCMBITYEMOMY U 3TanoH-
HOMY MaTepuanam W KOHTpornsHoMy obpasuy.

CTposT rpacuk 3aBUCMMOCTI CYMMapHOro KonudecTBa Buorasa, BbiAENUBLIErOCs M3 Kaxaoro cocyaa
ANsi pasnoXeHusl (KOHTPONBLHOM NPOBEI, UCMLITYEMOrO W 3TaNOHHOIO MaTePUarnoR) Kak yYHKUWIO OT BPEMEHMU.
CTposiT KPUBYH 3ABMCMMOCTM BMOpAa3NOKeHWsA (MPOLEHT BMopasnoXeHns OT BPEMEeHW) ANnst UCMbITYEMOro U
3TanoHHOro martepuanos (cM. npunoxeHue C). Mcnonb3yoT cpegHue 3HadeHus, ecnu pasHocTb MeXay pe-
3ynsTatamu oTaenbHbIX n3MepeHuit He Gonee 20 %. Ecnu 3To He BLINONHAETCH, CTPOAT KpMBble Buopasnoxe-
HWUS NS KaXO0ro cocyaa OTAenbHO.

BeiuncnsioT cpegHee 3HaveHue BuopasnoxeHns, %, B KOHLE UCMbITAHWS W YKa3bIBAKOT €ro Kak pesyrb-
TaT UCMbITaHKs.

10 locToBepHOCTbL pe3ynbLTaToB

PesynbTathl UCNbITAHUS CYMTAOT JOCTOBEPHbLIMW, ECIN:

a) npoueHT BuopasnoxeHuss 3TanoHHOro Martepuana Jyepea 15 gHen cocraenset bonee 70 %;

b) pasHocTe 3Ha4YeHWd BMOPa3NOoKEeHUs 3TaNOHHOMO MaTepuana Ans pasHbliX COCYA0B B KOHUE UCMbITa-
HWA He npesbiwaeT 20 %.
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11 MpoTokon ucnbiTaHUKU

lMpoTokon ucnelTaHWi AOMMKEH cogepXaTh, Kak MUHUMYM, CAeAyoLW Yo MHopMaumio:

a) CCbIMKY Ha HAacTOSLWWUA CTaHAapT;

b) Bcro MHopmaun, Heobxoaumy ANA WASHTUMWUKALUA UCMBITYEMbIX M 3TanOHHbIX MaTepuanos,
BKNIOYAA CoAepXaHue opraHndeckoro yrnepoaa, ThBiogas, xmMudeckuin coctas v hopmyny (ecnu u3secTHa),
dhopmy, husn4eckoe COCTOSHUE U KONMUYECTBO/KOHLEHTPALMIO B UCMbITYEMbIX 06pa3suax;

C) KOHLEHTpaLM UCNbITYEMOro matepuana B UCnbITaTenbHbIX Cocyaax;

d) nogpobHele cBefeHusa o cnocobe n3MepeHUs KonuyecTea nponssedeHHoro buorasa (Hanpumep, TUMN
cUCTEMbI, MPUMEHEHHOW Anst n3amepeHns obbema) n aHanusaTtopa yrnepoga anga nsmepenus DIC;

e) nHpopmaumio 06 MCNoNb30BAHHOM MHOKYNATE, TaKylo Kak UCTOYHWK, BO3pacT, gaty cbopa, ycnosus
XpaHeHusi, obpalleHna, agantaunio K UCMbITYeMOMY MaTepuany, npeaBapuTenbHOe TepMocTaTupoBaHue,
obllee KONMYECTBO CyXMUX TBepAblX BeLecTB, NeTy4ynMx TBepablX BELecTB, 3Ha4yeHue pH cycneH3uu, obulee
cofepxaHue asoTa v Npyv HeoBXOAWMOCTY METYYUX KUPHBIX KUCNOT;

f) pesyneraTtel, nonyyeHHbIe AN BeldeneHnsa buorasa v npoueHT BropasnoxeHnsa ANs Kaxaoro cocyaa u
cpegHue 3HavyeHus B TabnuyHowm u rpaduyeckon doopmax, a Takke OKOHYaTenbHbIR NpoueHT Buopa3noxeHns
AN UCTILITYEMOro W 9TanoHHOro Matepuarnos U akTUBHOCTbL MHOKYNATA;

g) TemnepaTypy UHKybaumm,;

h) sHa4eHuss pH 1 DIC ncnbiTyemMbIX CyCneH3uin B KOHLE UCTNbITaHWs;

l) npoaoIDKATENBbHOCTE MHOAYKLUMOHHOIO nepmoga wm Cba.?.bl pa3noXeHunda, a TakXKe npogomKuTenbHOCTb
MCMNbITAHUA,

j) NPUYUHDBI OTKIMOHEHNA Pe3ynbTaTOB UCNbITAHUA.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumepbl UCNbITaTENbHLIX CUCTEM

7

=

[T
U

1 — uHkybaTop (TepmocTar); 2 — cocyq Ans MepMEHTATUBHOIO pasnoxeHus; 3 — UHOKYNAT; 4 — rasooTBogHas Tpybka;
5 — BbInyckHON knanaH; 6 — MeLwok Ans cbopa rasa; 7 — 6uoras; 8 — wnpuu; 9 — BbINYCKHOW KnanaH

PucyHok A.1 — lNpymMep McnbITaTensHOW CUCTEMBI, MCMOMb3YHOLEN LUNPUL
AN uamepeHust obbema npogyumpoBaHHoro Guorasa
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1 — TepmocTatupyemasn 6aHs; 2 — cocya AnA hepmMeHTaTMBHOro pasnokeHns; 3 — knanaH; 4 — nogada rasa N,; 5 — Bbixop rasa;
6 — Boinyck rasa N,; 7 — mewok Ansa cbopa rasa; 8 — razosas 6opeTka; 9 — BbINYCKHON KnanaH

PucyHok A.2 — lNpumMep ucnbiTaTensHOW CUCTEMbI, MCMOMNb3YIOLLER ra3oByto BopeTky
ONnsi uamepeHnst obbema npogyLumpoBaHHoro Guorasa
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MpunoxeHune B
(cnpaBo4Hoe)

Mpumep ycTpolcTBa ANA namepeHusa 6uorasa, pacTBOPEHHOro B WNamMooGpasHoWi cMecH
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1 — penuTenbHas Bopolka; 2 — 1 M pacteop H;PO, (50 cm3); 3 — KoHWueckan konba BMeCTUMOCTLI0 500 cv®; 4 — wnam (100 r);
5 — Bbixop rasa; 6 — knanaH; 7 — Buoraa; 8 — melwok ans cbopa rasa (2 nM3); 9 — BbINYCKHOW KnanaH

PucyHok B.1 — NMpumep ycTpoWcTBa Ans M3aMmepeHus KonudecTtea buorasa,
pPacTBOPEHHOTO B LLNamMe npu atmocepHoM AaBrneHun
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MpunoxeHune C
(cnpaBo4Hoe)

Mpumep KpuBOW BUOpa3NOKEeHURA

1 — cpefHee 3HadveHue Ans uennonossl (n = 3); 2 — nonuMonodHas kucnota (PLA-1); 3 — nonumonoyHas kucnota (PLA-2);
4 — nonumonoyHas kucnota (PLA-3); 5 — B kOHUE WUCNbITaHWs; 6 — KOHUEHTpauus pacTBOPEeHHOro HeopraHuyeckoro yrnepoaa (DIC)
B HAA0CaA04HON XNOKOCTH

PucyHok C.1 — KpuBas BruopasnoxeHus na aHaspobHOro paclienneHnsa nosMMonoYHon knenotel PLA
W UENMIONO3bl B CYyCNEH3WOHHOW cucTteme npy Temneparype 55 °C
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Mpunoxenwne D
(cnpaBo4Hoe)

Tabnuua 3Ha4YeHU JaBnNeHUA BOOAHOTO napa Npu pasHbiX 3HaA4YeHUAX TeMnepaTypbl

Ta6nuua D.1— [daBneHne BoggaHOro napa npy pasHblx 3HAYEHUAX TEMMNEPATYPbI

Temnepatypa T, °C [aenexune p, kla Temnepatypa T, °C [aenexune p, kla
20 2,3388 31 4,4953
21 24877 32 4,7578
22 2,6447 33 5,0335
23 2,8104 34 5,3229
24 2,9850 35 5,6276
25 3,1690 36 5,9453
26 3,3629 37 6,2795
27 3, 5670 38 6,6298
28 3,7818 39 6,9969
29 4,0078 40 7,3814
30 4,2455 41 7,7840

[anHble B3saTel 13 CRC (CnpaBovHMK no xumunn 1 usnke) [3].

MpumeyvyaHue — 3aBUCMMOCTbL Mexay TemnepaTypoi, °C, W gaBneHWem BoAsHoro napa, klla, npumeHss
ypaBHeHwne Knayauyca-KnaneipoHa onpegenstoT no dopmyre

p = exp [- 5272,9/(273,15 + T) + 21,141]. (D.1)
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YOK 678:691.175:006.354 OKC 83.080.01

KnioueBkle cnoea: nnactmacchl, onpegeneHuWe nNoOrHoOro aHaapoﬁHoro bruonoru4eckoro pa3noXxeHunda nnact-
MacCC B perynmpyemMblx CUCTeMmax Cspa}KVIBaHHFI wramMa, MeTod naMmepeHnAa nponssoacTea buoraza
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Yen. new. n. 2,32, Y4.-u3g. n. 1,90.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CosgaHo B eAUHUYHOM UcnonHeHun B rey «PCT»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
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