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MNpepgnucnoBne

1 NOArOTOBJIEH ®epepanbHbIM rocyfapCTBEHHbIM aBTOHOMHbLIM yypexaeHnem «Hay4yHo-uccnepno-
BaTENIbCKNI MHCTUTYT «LLeHTP 3KO/I0rMYECcKOon NPOMbILLINIEHHON NonuTukn» (PrAyY «HUN «LI3MM») Ha ocHoBe
CO6CTBEHHOrO NepeBofa Ha PYCCKW A3blK aHINMOA3bIYHON BEpCcMM cTaHAapTa, YKasaHHoro B nNyHkTe 4

2 BHECEH TexHuuyeckum komutetom no craHgaptusaumnm TK 231 «OTXoabl U BTOPUYHbLIE pecypcCbl»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa MO TEXHUYECKOMY
perynuposaHuio n metponorum ot 31 okta6pa 2025 r. Ne 1318-cT

4 HacToAwmin ctaHfapT ABNseTcs MoANMULNPOBAHHBIM MO OTHOLIEHMWIO K MEXAYHApOAHOMY CTaHaapTy
NCO 22167:2021 «Teepaoe TonnMBO M3 oTXoAoB. OnpefesieHne Bbixoga netyyunx seuects» (1ISO 22167:2021
«Solid recovered fuels — Determination of content of volatile matter», MOD) nyTem n3MeHeHUA ero CTPYKTypbl
ONA NpUBEAEHNs B COOTBETCTBME C NpaBuiamu, yctaHoBneHHbiMn B FTOCT 1.5—2001 (noapaspensi 4.2 n 4.3),
a Takxke nyTem U3MeHeHUs OTAefbHbIX (ipa3 (C/0B, 3HAYEHMIi nokasaTtesiei, CCbl/IOK), KOTOpPble BblAeNeHbl B
TEKCTe KypCUBOM.

BHeceHMe yKa3aHHbIX TEXHUYECKMX OTKNOHEHW/ HanpaBfeHO Ha y4yeT noTpebHocTeli HauWoHasIbHOM
3KOHOMUKM Poccuiickoii ®epepauun.

HanmeHoBaHue HacToAWero craHgapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBaHWA YKa3aHHOro Mexay-
HapoAHOro ctaHgapTta Ans npusefeHus B cooteetcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBefileH/sA 0 COOTBETCTBUW CCbIIOYHBIX HaLMOHa/IbHbIX CTAHAAPTOB MEXAyHapoAHbIM CcTaHAapTam, uc-
No/b30BaHHbIM B KAYeCTBE CCbIJIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHjapTe, npueefeHbl B A0NO0N-
HUTe/NIbHOM npunoxexHun JA.

ConocTtaB/fieHNe CTPYKTYpbl HACTOALWEro cTaHgapTa co CTPYKTYPOil MPUMEHEHHOT0 B HEM MeXAyHapog-
HOro cTaHfjapTa npueefeHo B AOMOMHUTENBHOM NpunoxeHun Ob

5 BBEJEH BIEPBbIE

MpaBuna NpMMeEHEHUs HACTOSLLEr0 CTaH4apTa yCTaHOB/EeHbl B cTaThe 26 ®efepasbHOro 3akoHa
0T 29 moHA 2015 r. Ne 162-#3 «O cTaHgapTusauum B Poccuiickoin degepaunn». NHpopmaums 06 ns-
MEHEHMAX K HACT OslLEeMY CTaHaapTy Ny6/ukyeTCcs B €XerofgHoM (Mo cOCTOsHNIO Ha 1sHBapsa Tekylero
roga) MHopMaLuMoOHHOM yKasaTesne «HaluuoHasbHble CTaHAapThi», a ouLManbHblii TEKCT WM3MEHEHUi
M NONPaBOK — B €XEMeCAYHOM MHPOPMaLMOHHOM yKasaTerne «HauuoHanbHble CTaHjapTbi». B cnyvae
nepecMoTpa (3aMeHbl) WU OTMeHbl HACTOSLWEro cTaHgapTa CooTBeTCTBYyLUIee yBejomieHne 6yaeT
ony6/MKoBaHO B 6rnxaillleM BbINyCKe EXEeMEeCSYHOro MHGOpMaLMOHHOro ykaszaTens «HauuoHasbHble
cTaHAapTbi». CooTBeTCTBYyWAan UHOpMaLMsa, YBeJOM/IEHNE U TEeKCThbl pasMelalnTCcsa TakkKe B WH-
thopmaunoHHOW cucTemMe 06LErO NOMb30BaHUS — Ha ouLManbHOM caliTe defepasbHOro areHTcTBa no
TEexXHUYEeCKOMY PETY/IMPOBAHUI0 U METPOSOru B ceTu MIHTepHeT (Www.rst.gov.ru)

© IS0, 2021
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2025

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OMLMANBbHOTO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My pPerysimpoBaHuio 1 MeTpoJsiorim
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BBepneHne

NeTyune BewecTBa onpenensArTCA NpU NoOTepe Macchl BbICYLIEHHOro aHanM3npyeMmoro obpasua, korga
mMaTepuan HarpeBaeTCs U BblgepxuBaeTcss B 6eckMcnopogHoii atmocdiepe. TecT ABASETCA IMNUPUYECKUM,
Ana obecneyeHna BOCNPOU3BOAMMOCTU Pe3yNbTaToOB BaXHO KOHTPOMMPOBATb WAEHTUYHOCTb CKOPOCTU Ha-
rpesa, KOHeYHO Temnepartypbl 1M 06U EeN NPOAO/HKUTENBHOCTU n3MepeHns. YTobbl NpeaoTBpaTuTb HEKOHTPO-
NMpyemMoe OKWUC/IEHME, BaXHO UCKMIOYUTL BO BPEMSA Harpesa MPUCYTCTBME BO3fAyxa B TBEPAOM ToMauee u3
KOMMYHa/IbHbIX OTXO/0B.

[na yyeTa nonpaBku Ha BNAXHOCTb COAepXaHuWe aHaIuTU4Yeckoin Bnarm B Nnpobe onpenenserca OfHO-
BPEMEHHO C OnpefesieHMeM BbIXofa /ieTyynx BewecTs. MNpucyTcTByowmne B obpasle MUHepasibHble Belle-
CTBa Takxe MOryT TepsATb Maccy BO BpeMs W3MEPEHUs, NpMYeM BenYMHa noTepu 3aBUCUT OT CBOWCTB MUHE-
panoB n Ux cogepxaHusa B npobe.

HacToAwwmin ctaH4apT B NepByl0 oyepedb OPUEHTUMPOBAH Ha NpoM3BOAMTEesNeld, NOCTaBLWMKOB U NOKyna-
Teneli TBEPAOro TOMNANBA U3 KOMMYHa/IbHbIX OTXOL0B, HO TakKXe NnoneseH A5 OpraHoB B/acTW U MHCMEKLMNOH-
HbIX OpraHm3auuii.

Yka3aHHbIl B HAcTOSALLEM CTaHf4apTe METO[ COOTBETCTBYeT nosioxeHuam FOCT 33508 (cm. Takxe [1]).



FOCT P 72267—2025
(UCO 22167:2021)

HAUWOHANBbBHBW CTAHAOAPT POCCUMCKON SGEAQLEPALUNMN

PecypcocbepexeHue

OBPAUWEHWE C OTXO4OAMN.
TOMNMANMBO TBEPAOE N3 KOMMYHAJ/IbHbBIX OTXO40B

OnpepaeneHne BbIXoAa NieTyunx BeLLECTB

Resources saving. Waste treatment. Solid recovered fuels.
Determination of content of volatile matter

Jata BBegeHus — 2026—02—01

1 O6nactb NpUMeHeHus

HacToswuii cTaHfapT pacnpocTpaHsieTcs Ha TBep0e TOM/IMBO U3 KOMMYHasIbHbIX OTX040B, yCTaHaBMM-
BaeT MeTof onpefefieHusl neTyunx BelwecTB U TpeboBaHus K U3MepuTesibHOI annapaType.

2 HopmaTuBHbIE CCbI/IKM

B HacToAWweM cTaHfapTe UCMNOMb30BaHbl HOPMATUBHbIE CCbINIKU Ha cnejyloume ctaHgapTbl:

FOCT 33508 (EN 15402:2011) TonnumeBo TBepaoe u3 6bITOBbLIX OTX0A40B. OnpegenieHne Bbixoga ne-
Tyuux BelecTs

FOCT P 72270 (MCO 21660-3:2021) PecypcocbepexeHune. ObpalieHue ¢ otxogamu. Tonameo TBepgoe
M3 KOMMYHasIbHbIX 0TX040B. OnpefesieHne cofepxaHusa Braru BoicywaHmem. Yactb 3. AHaIN3 BAAXHOCTH
B o6uem obpasue

FOCT P 72271 (MCO 21646:2022) PecypcocbepexeHue. ObpalieHne c otxogamu. Tonaumeo TBepgoe
M3 KOMMYHa/lbHbIX OTX040B. MeToAbl NOArOTOBKM slabopaTopHOli NPo6bI

FOCT P 72273 (MCO 21645:2021) PecypcocbepexeHne. ObpaweHne ¢ otxogamu. Tonameo TBepAoe
M3 KOMMYHa/lbHbIX OTX040B. MeToabl oT60pa Npob

FTOCT P NCO 5725-5 To4yHOCTb (NpaBUAbHOCTb M MPEUUM3NOHHOCTb) MEeTOLOB W pe3ybTaToB U3-
MepeHuit. YacTb 5 AnbTepHaTVBHble MeTO/bl ONpejesieHns NPeum3noHHOCTN CTaHjap THOro meToga
n3MepeHuin

MpumevyaHue — [Mpy NOMb30BAHWM HACTOSILUMM CTaHAAPTOM LEN1ecoo6pasHo NpoBepuTb AelicTBUE CCblIoY-
HbIX CTaHAAPTOB B MH(pOPMALIMOHHOW CUCTEME OBLLETO MO/Mb30BaHUA — Ha oprUMaIbHOM caiiTe defepasibHOTO areHT-
CTBa MO TEXHUYECKOMY PErysiMpoBaHuio 1 METPO/IOMUM B CETU VIHTEPHET Win Nno exerogHoMy UH(DOPMAaLMOHHOMY ykasa-
Teno «HauuoHasbHble CTaHAApPTb», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHMIO Ha 1 sitHBapsi TEKyLLEero roga, M no Bbimyckam
€XEMECSYHOTO MHAIOPMALIMOHHOTIO ykasaTens «HaunoHasbHble CTaH4apTbl» 3a TekyLuii rod. ECvm 3aMeHEeH CCblTOUHbII
CTaHAapT, Ha KOTopblii JaHa HeAaTVpOBaHHAs CCblfKa, TO PEKOMEHAYETCS WUCMO/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOrO
CTaHJapTa C YYEeTOM BCEX BHECEHHBIX B JaHHYH BEPCUO M3MeHeHMIA. Ec/iv 3aMeHeH CCbUTOYHbINA CTaHAApT, Ha KOTOopbIi
[laHa AaTMpPOBaHHAsH CCbifka, TO PEKOMEHAYETCS MCMo/b30BaTh BEPCUIO 3TOTO CTaHAapTa C YKas3aHHbIM BbilLe FOf0M YT-
BepXaeHust (NpuHsATUs). Ecnm nocne yTBEPXAEHWS HACTOSILLETO CTAHAAPTa B CCbUIOUHbLIA CTAHAAPT, HA KOTOPbIA AaHa
[laTypOBaHHas CCbIIKa, BHECEHO M3MEHEHME, 3aTparuBaloLLee MosIoKEHVEe, Ha KOTOPOE aHa CCbI/IKa, TO 3TO MOJIOKEHNE
PEKOMEHAYETCS MPUMEHSATbL 6e3 yueTa [AaHHOTO M3MEHEHUs. ECNM CCbINOYHbIA CTaHAAPT OTMEHEH Ge3 3aMeHbl, TO MosIo-
XEHVE, B KOTOPOM JlaHa CCblIKa Ha HEro, PEKOMEHAYETCSI NMPUMEHSITb B YacTW, He 3aTparMBatoLleil 3Ty CCbUIky.

M3pgaHne odmumnanbHoe
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3 TepMuHbI U onpeaeneHvs

B HacToAWwem cTaHfapTe NPUMEHEHbI criegylolme TEPMUHbI C COOTBETCTBYOWMMU ONpeaeneHnsamm:

3.1 30na (cogepxaHue 30/bl B CyXOM BeulecTBe; obuias 30n1bHOCTL) (ash, ash content on dry basis,
total ash): Macca HeopraHuyeckoro octartka Nocfie CXuraHusi TonavMBa B ONpPefesieHHbIX YC0BUAX, 06bIYHO
BblpaxxaeTcs B NPOLEHTax OT MaccChl Cyxoro Tonnunea.

MpumeyaHunsa
1 B 3aBUCUMOCTY OT 3(PAEKTUBHOCTU CXUTAHUS B 30/1€ MOTYT COAEpPXaTbCA OCTaTKM FOPHUMX BELLECTB.
2 Ecnu cropaHue npoucxoaunT NosIHOCTBIO, 30/1a COAEPXUT TONIbKO HeopraHnyeckue, Heroproume KOMMNOHEHTbI.

3.2 ypaneHne BHEWHUX 30n1006pasytowmx yactuy (removed ash contributor): OuucTka npegsapu-
Te/IbHO BbICYLWEHHOro obpasua OoT rpybbiXx MHEPTHLIX MaTepuanoB (MeTasnoB, CTeKNa, KaAMHA, NAUTKW) nepeg
NOArOTOBKOI MPOGbI ANA CHWXKEHUS pUCKa NOBPEXAEHUA U3MEepPUTENIbHOro o60pyaoBaHus.

MpumeyaHne — Maccy yaaneHHbIX BHELLHMX 30/1006pa3yoLLyX YacTuL, BK/OYALOT B pacyeT 06LLeil 30/1bHOCTM
npo6bl TA.

3.3 obuee coaepxaHne opraHnyecknx BellecTB (total organic matter): [ons roptoynx coeguHeHuin
B TBEPAOM TOM/IMBE M3 KOMMYHasIbHbIX OTXOA0B, KOTOpasi COCTOMT M3 CYyMMbl COAEpXaHus yrinepoga B neTy-
YMX 1N HeneTyuux coeguHeHusix B o6pasue, B NpoLeHTax.

MpumeyvaHund
1 O6ulee cofepxaHue opraHuyeckmnx Bewects TO paccunTbIBaOT Mo hopmyne

ro= 100- Mt- TA @
2 I'Ipep.CTaBnﬂeT coboi MaCCOBYHO A0/110 BELWEeCTBa, KOToOpad TepAeTCcAa npu nNosIHOM CropaHuu.

3.4 BbIxog neTyumx BeuiecTB (volatile matter): MoTepsa maccbl TonAMBa C NOMNPAaBKOW Ha Baary npu
HarpesaHuu ero 6e3 gocTyna BO3fyxa Npu BbICOKOW TemnepaTtype B CTaHAAPTHbIX YCN0BUAX.

3.5 Henetyuunii yrnepog (fixed carbon): OTHocuTenbHas yYacTb yriepoga, cofepxallierocs B coeguHe-
HUAX, KOTOpble MOTYT pasnaraTbCs TOJ/IbKO B MPUCYTCTBUM KUC/IOPOAA W MPU BbICOKON Temnepartype.

MpumeuvaHune — Henetyunin yrnepog FC, %, paccumTbiBaloT no popmysne
FC = TO—Va- ()]

3.6 npeaBapuTtenibHas cyuwka (pre-drying): lpouecc Cywkn A1 MUHUMU3ALUM COAEpPXaHUs BAarn B
nocnegywwWwmnx npoueccax pasgeneHns npob, ans obseryeHnss NpoueccoB MOArOTOBKA Mpo6 U AT MUHUMU-
3aumm 6MoNOrMYecKoil akTMBHOCTM B Npobax.

3.7

TBepAble KOMMYHaslbHble oTXoAbl; TKO: (municipal solid waste, MSW): OTxogpbl, obpasytoiuecs
B XNNblX NOMeWEHNAX B npouecce I'IOTpeGI'IEHVIFl Q)I/ISI/ILIECKI/IMI/I nmgamun, a Takxe ToBapbl, yTpaTunB-
wune cesoun I'IOTpeﬁl/ITe}'IbCKI/Ie CBOWCTBA B npouecce nx Mcnonb3oBaHnA (*)I/ISI/ILIeCKVIMVI nnygamMmun B XWUJbIX
nomMmeuwieHnAx B Lenax yaoosneTBopeHUa NNYHbIX N Obl TOBbIX HY>XA. K TBEepablM KOMMYHa/lbHbIM OTX0oAaM
TakKke OTHOCATCA 0TX04bl, o6pasylouiMecs B npouecce AesTeNbHOCTU PUANYECKUX N1, UHANBUAY-
a/iIbHbIX npe,u,anHVlmaTeneﬁ n ﬂO,ﬂ,OﬁHble Nno CoCTaBy oTXxoaam, 06pa3leLLl,I/IMCﬂ B XXWNJ/IbIX NOMELEHNAX B
npouecce noTpebneHns pusnyeckumm nuuamm.

[[2], cTaTba 1]

4 CyuwHoCTb MeTofa

HaBecky aHanMTUYecKoi Npobbl HarpeBalT 6€3 KOHTaKTa C OKpyXalLlMM BO34YXOM Npu Temnepartype
(900 + 10) °C B TeueHue 7 MUH. Bbixod neTyunx Bew,ecTB paccynTbiBAlOT N0 NOTepe MacChbl HABECKM MPO6bLI 3a
BblYETOM MOTEPU Macchbl BNarn. McnbitaHue siBASETCA SMNMPUYECKUM U ANa ob6ecnevyeHnss BOCNPOM3BOAUMbIX
pe3ynbTaTOB BaXHO, YTO6bl CKOPOCTb HarpeBa, KOHeYHas Temnepartypa v obuwas NpoAo/IKUTENBHOCTb UCMbI-
TaHusa TwaTeNbHO KOHTPO/IMPOBA/IUCH.

ABTOMaTunyeckoe obopynoBaHue (Hanpumep, TepMorpaBMMeTpUYECKNE aHanM3atopbl) MOXET UCMOJib-
30BaTbCH NpY YC/I0BUW, YTO 060pyAOBaHME NPOL/IO NpeaBapuTesibHYI0 KanmbpoBKY Ha 3Ta/lloHHbIX o6pasuax.
ABTOMaTNYeckoe 060pyfoBaHMe AO/HKHO YAOBAETBOPATbL TPE6OBAHUAM OTHOCUTENBLHO TOYHOCTU U3MEPEHWNIA.
OTKNOHEHUA OT CTaHAAPTHbLIX YCNOBUIA M3MEPEHUIA [OMKHbI ObITb 3addMKCMPOBaHbl U 060CHOBAHHbI.

2
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5 Annapartypa

51 MMeub

Ha pucyHke 1 npeacTaBrsieHa 3nekTpuyeckas neyvb AN aHAIMTUYECKMX M3MEPEHWI, OHa AO0JhKHa noja-
AepXxuBatb 3afaHHyt0 TemnepaTypy. Neub GbiBaeT 3aKpbITOro Tuna MAM OCHalweHa ¢ 3agHel CTOPOHbI AbIMO-
X040M AnameTpPOM 0KOM0 25 MM 1 ANMHOW 0Kono 150 mm.

MpumeyaHne — lMpeacTaBneHHass KOHCTPYKUMA ABNSETCA NPUMEPHON, AONYCKaeTCs UCMO/b30BaTb CTaHAapT-
Hoe obopypoBaHue.

[ns neuen c gbimoxofamMy BaXKHO, YTO6bI ABepL,a neyn Xopowo repmeTnsnposanack. [AbiMmoxos He f0/1-
XeH BbIXOAUTb AaNeKko U3 neyn n JOo/HKEH ObiTb OCHALLeH APOCCENUPYIOLMM KanaHoM ANA orpaHuvyeHus
noToka BO3gyxa 4yepes neyb.

TennoemMKocTb neyn Jo/mKHa ObiTb Takoi, YTOObLI MpYM Hayasne M3MepPEeHuli nocne yCTaHOBKU XOS1I04HOW
noAcTaBku c TUIIAMU TemnepaTypa BoccTaHaBnuBasiacb Ao (900 + 10) °C npumMepHO B TeyeHne 4 MUH. Tem-
nepatypa [o/KHa U3MeEPATbLCA TepMonapoit, kak ykasaHo B 5.2.

MpumevyaHne — HabnogeHve 3a TeMnepaTypoli Neun 04YeHb BAXKHO AJ1S CBOEBPEMEHHOW KOMMeHcauun oT-
KMOHEeHUIA TeMNepaTypHbIX 3HAUeHUii BBU/Y OTCYTCTBUSI PABHOMEPHOCTU HarpeBsa.

1— kamepa wupuHoli 200 Mv; 2 — AbIMOxof; 3 — knanaH; 4 — TepMonapa; 5— HarpeBatesibHblii 3/1EMEHT; 6 — 30Ha paBHOMEPHOro
Harpesa; 7 — KOHTPO/ibHas Tepmonapa

PucyHok 1 — lMeyb AN aHaIMTUYECKNX N3MEPEHNI

O6bIYHO Neyb NpefHasHayeHa 418 MHOXECTBEHHbIX onpefesieHnin (C MCNO/Ib30BaHMEM HECKObKUX TU-
rneii, yaoepxvBaemblX B OAHOW MoAcTaBKe) WaW ANA OAHOrO TUINA W ero nogctaBku. B nepBoMm cryyae 30Ha
paBHOMEpPHOro HarpeBa A0/HKHa 6biTb He MeHee 160 * 100 MM, BO BTOPOM C/lyyae — A0CTaTOYHO 30Hbl gua-
MEeTpPOM 0KO0J10 40 MM.

MocagoyHoe MecTo NOACTaBKU ANS TUINA BblGMpaloT B npegesax 30Hbl paBHOMEPHOW TemnepaTypbl U
3TO MOJIOXEHME LO/DKHO OCTaBaTbCsA HEU3MEHHbLIM NPW NOCNEAYLWUX U3MEPEHUAX.

5.2 Tepmonapa

Tepmonapa gonxHa 6biTb M3 6€3060/104YHOTO MPOBOAA TONWMHOW He 6onee 1 MM, AOCTATOYHO A/TUH-
HOI, UTO6bl gocTUraTb AHA Kaxaoro Turas (Mo LEeHTpy) B 30HE PaBHOMEPHOrO HarpeBa Mpu KOHTpoOsie 4yepes
nepeaHiol MAM 3afHI0K YacTb neun. Fopaunii cnali pasmeliaroT nocepefuHe Mexay OCHOBaHuem Turns (B
ero nofcTtaeke) v nosioM neun. Ecnu noactaBka yaepxusaeT 60siee 04HOTO TUMNSA, TeMnepaTypy NpoBepsitoT
TakuM Xe 06pasoM Moj KaxabiM TUTNEeM.
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B HEKOTOpbIX KOHCTPYKLMSIX Meuyn MOXET 6blTb yCTaHOBMEHa MOCTOSIHHO [AeilcTBywliana Tepmonapa c
060n104Koi nNpoBoga (CM. PUCYHOK 1) C pacnofioXXeHUeM ropsiyero cnas kak MOXHO O/imKe K LEeHTPY 30Hbl
paBHOMEpPHOro HarpeBa. B 3ToM cnyyae nokasaHusi TemnepaTtypbl Neyn, M3MEpPEHHble Takoli Tepmonapoi,
nepuognyeckm ConocTaBsAlT C NOKa3aHUsIMU TemnepaTtypbl, U3MepPeHHbIMU BHOCMMO B 30HY paBHOMEPHOTO
HarpeBa 6e3060/104HON TepMonapoii.

MpnmevyaHune — JlocTuraemas npu MOBbLILEHHbLIX TEMMepaTypax 3aBUCMMOCTb MexXay TeMHepaTypon n anek-
TpO,EI,BI/I)KyLIJ,eM cunoii B ropsa4yem cnae Co BpeMeHeEM MOXET MEHATbCA.

5.3 Twurenb

Turenb JO/MKEH ObITb LUAMHOPUYECKMM, C XOPOLIO NOAOTHAHHONM KpbIWKOW, 06e YyacTu M3rotaBauBakT
U3 NNaB/IEHOro KBapua, papcopa uam gpyroro noaxofswero marepmana. Turesb C KpbIWKOWA AO/MKEH UMETb
Maccy oT 10 go 14 r n pas3mepbl NPMGAN3NTENBHO COOTBETCTBYHLULIME MOKA3aHHbIM Ha pUCYHKe 2. Kpblwka
[0J/DKHA O6blTb MOAOrHaHa K TUT/0 TakuM 06pa3oM, 4ToObl 3a30p B MIOCKOCTU COMPUKOCHOBEHUSA 6blN He 6osee
0,5 mm. Mocne BbiGopa Napbl «TUTeb-KpbILWKa» WX MapKUPYKT 4S9 Nnocneaywuwein ngeHtndunkaymm.

Mpn BbINOSIHEHWM MHOTOKpPaTHbIX TECTUPOBaHWA 06pa3LoB TBEPAOro TOM/MBA U3 KOMMYHasIbHbIX OT-
X0A,0B, KOTOPbIM CBOMCTBEHHO YBenMuyeHne obbema npu HarpeBaHuu, MOTyT 6biTb UCMOJ/Ib30BaHbl 6OsEE Bbl-
cokne (0o 45 MM) TUrKW, MpW YC/IOBUU NOAAEPXAHUA 3afaHHON CKOPOCTM M3MEHEeHWs TeMnepaTypbl 3TO He
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5.4 TlopgcTaBkKa Ana Turnsa

MoactaBka AN TUrAS, Ha KoTopoi Turenb (cM. 5.3) nomewaloT B nevb (cM. 5.1), A40/KHA 6bITb Takoii,
YTOObI MOXHO 6bI/I0O 4OCTUYL HEOBXOAMMONM CKOPOCTWU Harpesa:

a) ANA eAWHUYHbIX U3MEPEHUI A — KOMbLO K3 XXapOonpoO4YyHOW cTasbHOM NPOBOJIOKM, ONMparL,eecs Ha
HOXKM [CM. pUCYHOK 3 a)] C KepaMMUyYecKuM AUCKOM AMaMeTPOM OKOM0 25 MM 1 TONAWMHON OKOMO 2 MM;
b) ANA MHOXECTBEHHbIX U3MEPEHUI — NOAAOH U3 TEPMOCTOWMKONM CTanbHOW NPOBOJ/IOKUM COOTBETCTBYHO-

wero pasmepa [cMm. pucyHok 3 b)] c nogaepXxunBarwWwmmMmmn TUTAN KepaMUyecKuMn naacTMHamMmm TONWMHOW 0KOIO
2 MMm.

5.5 Bechbl

Becbl c LeHOW geneHus He meHee 0,1 wr.

a) MoacTaBka AnA eAVHUYHBIX M3MEpeHUit
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b) MopcTaBka ANs MHOXECTBEHHbIX N3MEPEHWIA
1— Tpu HOXKM Mog yrnom 120° Apyr K Apyry; 2 — PyKosTb, 3 — KOSbLO; 4 — KepaMuyeckue nnacTuHbl

PucyHok 3 — lMoacraska ons tmrnsa

6 OT60p M NOAroToBKa NPO6LI

AHanuTtnyeckyto npoby otoupatoT un rotoBat no FOCT P 72273 n FTOCT P 72271. MNMpo6a fAo/KHA ObiTb
XOpowo nepemMellaHa (roMOreHn3nMpoBaHa) U Haxo4uTbCA B COCTOSIHMM PaBHOBECUS C BNIAXHOCTbIO aTmocde-
pbl nabopatopun. HeobxoaMmo NOArOTOBUTL HaBECKM MPO6LI 418 O4HOBPEMEHHOrO onpefeneHus cogepxa-
HUA BMarn n netyymx sewects. CogepxaHuve Bnarn onpegensatot no FOCT P 72270.

7 Mpouenypa namepeHui

7.1 WNcnonb3oBaHue aBTOMaTUYECKMX NpMbopoB

MN3MepeHuss MOryT NMpoBOAUTLCS HA aBTOMaTUMYeCcKOM 060pyAOBaHMM NpW YC/IOBMM NpPOBefeHMsa npef-
BapuTeNbHO Banuaauny UcnosibyeMoro npuéopa npu NoMoLLM 3TasOHHbIX MaTeprasioB COOTBETCTBYHOLLENO
TMna. MeToAvka U3aMepeHuii foXHa NOMHOCTbI0 COOTBETCTBOBATL pasfenam 5—8, Tpe6oBaHusAM Mo pasmepy
o6pasua, kKauecTBy aTtmocepbl, TemnepaType, TOYHOCTM B3BelmBaHuA. OTK/IOHEHUA OT CTaHAapPTHbIX YC/0-

BMIN M3MEPEHUI A0/KHbI 6bITb 3adMKCUPOBaHbI M 060CHOBAHbI.
7.2 KonnuyecTBO M3MeEPEHNII
[na kaxpaoro aHanuTuyeckoro obpasua Heob6xoAMMO NPOBECTU MUHUMYM 2 U3MEPEHUS.
7.3 TlpoBepka TemnepaTtypbl neyun

[oBoaAaT TemnepaTypy 30Hbl paBHOMEpPHOro Harpeea B neuu (cMm. 5.1), BHYTpM KOTOpOIi ycTaHOB/EHA
noActaBka C OAHWM TUI/IEM W KPbIWKOWA [CcM. pucyHoK 3 a)] Wi nopctaBka C HEOOGXOAMMbIM KOJIMYECTBOM
Turneli u Kpblwek [cm. pucyHok 3 b)] o (900 + 10) °C corfiacHoO gaHHbIM MPaBUIbHO PacrnosIoXEHHO TePMO-
napbl (cm. 5.2). Cnegat, 4Tob6bl TemnepaTypa Haxogunacb Ha OAHOW W TOW Xe BbiCOTe MO KaXAbIM TUTNEM
(cm. 5.3).

Mepen HavyanomM M3MEPEHMA BbIMOMHAOT NPOBEPKY TeMmnepaTypbl. Ecnu nogpsa npoBOAMTCA HECKO/IbKO
nocnefoBaTesibHbIX aHa/M30B, B NPOMEXYTKax MexAy HUMWU NPOBEPSATb TemnepaTypy HeT Heo6XOoAUMOCTU.
MpoBepka BPpeMEHHOIo KpUTepus Tens0eMkocTn (CM. 5.1) fo/KHa BbINO/IHATLCA aHao0rMyHo.

7.4 OnpepenieHne BbiIXoAa NeTyynux BeLLecTB

3anofiHAKT NoAcTaBKy OAHUM NycTbiM TUrnem (cM. 5.3) u KpbIWKOR [cM. pucyHok 3 a)] unn Heobxoau-
MbIM KOJIMYECTBOM MYCTbIX TUFNEN N KPbilEK [CM. pUCYHOK 3 b)] n nomew,atoT B neyvb (cm. 5.1). MogpepxmnsaroT
Temnepatypy (900 £ 10) °C B TeYeHUe 7 MUH.

6
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BoiHMMalOT TUrens(1) M3 neum un gawT emy(MM) OCTbiTb 4O KOMHATHON TemnepaTtypbl Ha TO/ICTOW MeTarn-
NInYyeckoi nnacTtuHe.

Mocne ocTbiBaHMA ONPefensatoT Ha Becax Maccy NyCcTblX NPOMapKUPOBAaHHbIX TUTM/1ER U Kpbllek. 3atem
B3BELIMBAKT B KAXAOM Turae ¢ ToyHocTelo Ao 0,1 Mr aHanuTuyeckoit npobel maccoii (1 + 0,1) r. 3akpbiBarOT
KPbILWKY M MOCTYKMBAKT TUFNEM NO YACTON TBEPAON NOBEPXHOCTU, MOKa TeCcToBas MOPLUSA He pacnpepenntcs
paBHOMEpPHO Ha fiHe TUrns.

MpumeyaHunsa

1 TMpy HW3KOI MNOTHOCTY TOM/IMBA MOXHO MCMO/1b30BaTh HABECKY MAaccom 2 .

2 OpuHakoBOe o6palleHVe C TUFIeM A0 U NOCMe U3MEPEHVS MUHUMU3UPYET BAWSHUE /11060 MAeHKU BOAbl, af-
COpOUPOBaAHHOIN Ha ero NOBEPXHOCTW, B TO BPEMS KakK ObICTPOE OX/IAXAEHUE CHKAET NOr/oLeHNe BnarM octaTkoM yrns
WM KOKca.

3 Ecnm npoBogAT MHOXECTBEHHOe onpefeneHve, Bce CBOGOAHbIe MeCTa Ha nofcTtaBke 3anoJiHAKT NyCTbIMU
TUTIAMA.

MomewatoT Turenb(n) C HaBeckoit B XONOAHYK MNOACTaBKYy, MEPEHOCAT B Neyb, 3aKkpbiBalT ABepuy u
ocTasnsaT Ha (420 + 5) c.

BbiHMMAOT M JalT OCTbiTb A0 KOMHATHOW Temnepatypbl. [locne oxnaxAeHus onpefenswnT Maccy
Turns(eii) ¢ TouHocTblo Ao 0,1 wr.

Pe3ynbTaThbl onpefeneHns Bbixofa NeTy4yux BewecTB B Npobax 4yacTo UCMNO/b3yeMblX BULOB TBep-
[Oro Tonauea, Nony4vyeHHble Npyu mexnabopaTOpPHOM TeCTUPOBaHWUW, NPUBEAEHbI B MPUNOXEHUN A,

8 PacueT BbIxoga fieTy4mx BELLECTB

8.1 BapuaHT A — 6e3 yaaneHns BHELWHWX 30/1006pa3yrownux 4yactuy,

Bbixoa neTyunx Bewects Vad, % macc., B aHaniu3Mpyemom o6pasue TBEPAOro TONJAnBa M3 KOMMyHaslb-
HbIX OTXOZOB ONnpeAensitoT no hopmyne

Vad = ;]22 r_rl1_3\ +100-M ad, 3)

roe S71— macca nyctoro TUras ¢ Kpblwkoi (cm. 5.3), T;
T2— Macca TUINA € KPbIWKON M HaBeCKOW nepes HarpeBaHUeM, T;
T3— Macca TUrIsa C KPbILWKOW 1 HaBECKOI nmocne HarpeBaHus, T;
Mad— maccoBas 4oNsA Bnary B aHanMTu4eckoin npobe, %.

MprmevyaHne — B3ToM C/lydae nepes aHa/IM30M He NPOBOASAT ornepauun Mo NoAroToBke Mpodbl.

Bbixon neTtyumx Beuwiects Vadab, % macc., B npobe B nepecuyete Ha Cyxoe BeLeCTBO onpefensawT no
opmyne
m2 - T3 100

raddb o "100-Mad 00 M ad) )

8.2 BapuaHT B — c yganeHnem BHeLWHUX 30/1006pasyroLnx yactul,

MpepBapuTeNbHY CYLKY BJlaXHbiX 06pa3uoB NPOBOAAT A1 MUHMMU3AUUM COLEPXaHUa Bnarn B no-
cnepywulmx npoueccax pasgeneHns npob, ana obneryeHws npoueccosB NOATOTOBKM Npob6 v A1 MUHUMU3A-
UMM 6MO0rMYECcKoin akTUBHOCTM B nNpobax.

Ecnv npo6y Heo6x04MMO BbICYWUTL, 3TO AenawT no FTOCT P 72270.

Ecnv uHepTHble C TOYKM 3peHUs M3MEepPeHUs BHeLWHWe 3o0no006pasylowmne BewecTsa Oblan yaaneHsbl
nocne atana npefBapuTeNibHON CyLKW Nepes OCHOBHbIM M3MEpPEeHUeM, TO UX Macca A0/MKHa ObiTb yyTeHa B
nocneywLLMx pacyertax.

Bbixog neTyumx BewecTts Vad, % macc., B npobe (NpeaBapuTenibHO BbiCylWeHHas npoba ¢ ygasneHHbIMU
BHELWHNUMKN 30/1006pasyoWwuMmn yactmuamm) onpegenstoT no dpopmyne

[ - s
Vad = 1y 100 -M aq- )

roe /771 — macca nycToro TUras ¢ Kpbiwkon (cm. 5.3), T;
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T2 — macca TUINA C KPbIWKO 1 HaBECKOW nepepn HarpeBaHUeM, T;
/T3 — Mmacca TUINsS C KPbILWKO/ 1 HABECKOW noc/fie HarpeBaHus, T;
Mad— maccoBasi fons Bnary B aHanMTUYeCKo npobe, %.
Bbixof netyunx Bewects Vadab, % macc., B npo6e B nepecuyeTe Ha Cyxoe BeLWECTBO, onpefensioT no
dopmyne
100

= Voq -
Vaddo = Vad (100 o) (6)

Bbixog neTyumx BewectB Varwb, % macc., B npo6e ¢ y4eTOM yAafieHHbIX BHELWHUX 30/1006pa3yoLLmnx
yacTtuy (nocne npeaBapuTesibHOW CYLLKW) onpeaensaiT no gpopmyne

(100 -Mt-Amn
~arwb ~ ~ar,db (F0O -M ad) (7

roe Mt — obwaa maccoBas [0M5 BOAbl, NOTEPAHHON MOCAe NOSHOTO BbICbIXaHWA M3 NOJSYYEHHOro obpasua
(80 yoaneHna BHeLWHUX 30/1006pasyouwmx yactuy), %;
Arac — maccoBas [0/15 yAa/leHHbIX BHELWHMX 30/1006pasyowmx vyactuy, %.
Obuwee cogepxaHue Bnarn Mt B nonyyeHHom obpasue, Nnocne NosIHOrO BbiCbiIXaHMsA (NpegBapuTesnbHas
M NOBTOPHAs CyLlKa) W C y4eTOM YyAasieHHbIX BHELWHUX 30/1006pa3yoLimx yactuy, onpegensoT no gopmyne

(100 Mp + Ar

Mt=Mp +Mad m 100 (8)

roe Mp — maccoBas fons BOAbl, NMOTEPSHHON Nocfie nNpeABapuTenbHOW CYLKM M3 NojlydyeHHoro obpasua B
COCTOSIHMM NOCTaBKM (40 yAaNeHus BHEWHUX 30/1006pa3syouiux yactuy), %.

MaccoBylo [0110 yAaneHHbIX BHELWHUX 30/1006pas3yowmnx yactuy Arac, %, onpeaensaoT no ggopmyne
Nac = (9)

roe Mrac— macca ygasieHHbIX BHEWHUX 30/1006pasyownx yacTul, M3 npesBapuTeibHO BbICYLIEHHOTO Moy-
uyeHHoOro o6pasua;
Mar— macca nosiyd4eHHoro o6pasua.
PesynbTaTt 3anncbiBalOT Kak cpefiHee 3HauyeHne MOBTOPHbLIX onpeaeneHnii, okpyrneHHoe go 0,1 % mac-
COBOVi AoNuN. Pe3ysnbTaTbl MU3MEPEHUs f0J/KHbI GbiTb NPeAcTaB/iEHbl B MepecyeTe Ha Maccy CyXoro BelecTBa.

9 TOYHOCTb U3MepPeHUN

9.1 Mpepgen NoOBTOPSAEMOCTU (CXOAMMOCTU) pe3y/ibTaToOB U3MEPEHU

Mpepen cXxogMMOCTW pe3ysibTaToB M3MEPEHW A — 3TO 3HAYeHMe, KOTOpPoe C AOBEPUTE/IbHOM BeposT-
HOCTbto 95 % He npeBblaeTcsl abCOMIOTHON BENINYMHON pas3HOCTM Mexay pesysbTataMmyu ABYX M3MepeHui
(wnn ncnbiTaHuii), NONYYEHHbIMU B YC/IOBUSAIX MOBTOPSAEMOCTM OMbiTa B O4HOM M TOW Xe cpede, C UCnosib3oBa-
HUEM Tex Xe 06bEeKTOB U BbINMOSIHEHMEM BCeX TpeboBaHU MeTofa MeXx/1abopaTopHOro UcMbiTaHUS.

9.2 lNpepgen BOCNPOU3BOANMOCTU

Mpeaen BOCNpon3BOAMMOCTM — 3TO 3HAUYEHWEe, KOTOPOe C A0BEpPUTENbLHOI BeposATHOCTbIO 95 % He npe-
BbllUAaeTcs abCOMIOTHOWN BENUUYMHOWN Pa3HOCTU MeXAy pesyfnbTaTaMu ABYX U3MEpPeHWi (MW UcnbiTaHuii), nony-
YEHHbIMU B YC/IOBUSIX BOCNPOM3BOAMMOCTM NPU U3MEPEHUU OAHOI W TOI Xe U3MepsemMoii BeNnUYnHbl B OAHON
U TOl Xe cpefe, Npu aTOM Kaxpaas nabopatopusi BbIMOMHSAET Bce Tpe6oBaHus MeToda Mex/1abopaTopHoro
UCMbITAHUS.

10 OtyeT 06 UcCNbITaHUAX

OTueT 06 ncnbITaHUAX AO/DKEH cofepXaTb:
- nageHTudukauno nabopartopuu;
- faTy ucnblTaHuii;
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NAEHTU(MKALMI0 aHa/TMTUYeCKoro o6pasua;

CCbI/IKYy Ha HaCTOSILMIA CTaHAapT;

MCMO/Ib30BaHHbIi BapUaHT pacuyeTos;

pe3yfnbTaTbl pacyeToB, B MepecuyeTe Ha Maccy Cyxoro BelecTBa (cM. pa3gen 8);

cofepxaHne yaaneHHbIX BHELWHUX 30/1006pasylowmux yactuy, % mMacc., ecny npumeHuMo (cum. 8.2);
no6ble OTKIOHEHUS OT CTaHAAPTHOW MeToAVKY;

N6yl onepauuio, He BK/IIOYEHHYIO B 3TOT CTaHAApPT UM paccMaTpUBaEeMyK Kak AOMNOMHUTENbHYHO;
nobble HeoOblUYHbIE SIBMEHWS, OTMEYEHHble BO BpeMsl npoueaypbl U3MepeHwuii, KoTopble MOrnM no-

BINATb Ha WX pe3ynbTart.
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MpunoxeHve A
(cnpaBo4HOE)

PesynbTaTbl onpeaeneHns Bbixoa NeTyuynx BewecTB B Npob6ax TBeEpAOro TON/nBea,
noslyd4eHHble Npu Mexs1abopaTopHOM TEeCTUPOBAHMUN

B npunoxeHun npvBefeHbl HEKOTOPbIE pe3y/bTaTtbl ONpefeneHns Bbixoda NeTyumx BelecTs B npobax TBepAoro
TOMN/IMBA, NOJyYeHHble Npy MexnabopaTopHoM TecTtupoBaHum (cM. FTOCT P NCO 5725-5).

Pe3ynbTaTbl onpeAeneHns BbIXxoda /eTyumx BeLecTB B Npobax TBEpPAOro TOn/mBa, NosyYyeHHble npu mMexnabopa-
TOPHOM TecTnpoBaHun, NpuBeeHbl Ha pucyHke A.l.

a) V13amenibYeHHble MOKPbILLKK

d) KommyHanbHble oTxoabl

10
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e) MnacTmKoBbIn N ByMaxHbIA BOPC
N — Homep nabopatopuu U3 Cnucka y4acTHUKOB TeCTUpoBaHus; V— A0Ns NieTyynx Belects, %

PrcyHok A. 1 — PesynbTatbl onpefeneHns BbiXoga NeTyymx BewecTs B npobax TBepAoro Tonavea,
Nony4YeHHble Npy Mex1abopaTopHOM TeCTUPOBaHNM
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MpunoxeHve OA
(cnpaBo4HOe)

CBefleHMs1 0 COOTBETCTBUN CCbIJIOYHbIX HaUMOHa/IbHbIX CTaHAAPTOB MeXAYHapoAHbIM cTaHAapTam,
MCMNO/Ib30BaHHbIM B KaYeCTBe CCbI/TOYHbIX B MPVMEHEHHOM MeXAyHapoAHOM cTaHpapTe

Tabnuya OA1

O603Ha4YeHre CCblI0YHOro CreneHb

0O603HaYeHne 1 HaMMEHOBaHWE CCbINIOYHOTO MEXAYHAPOAHOro CTaHaapTa
HaUMOHa/IbHOTO CTaHAapTa  COOTBETCTBUS

[OCT P 72270—2025 MOD ISO 21660-3:2021 «TBepgoe BOCCTaHOB/IEHHOE TOMAMBO. OnpepeneHve
(NCO 21660-3:2021) cofepxaHusa Bnarv MeTofoM CyLlku B neun. Yacte 3. CogepxaHue Bnaru B
obLem obpasLe 19 aHa/m3a»

[OCT P 72271—2025 MOD ISO 21646:2022 «TBepfoe BOCCTaHOB/IEHHOE TOM/IMBO. [oAroToBka npoo»

(NCO 21646:2022)
[OCT P 72273—2025 MOD ISO 21645:2021 «TBepfoe BOCCTaHOB/IEHHOE TONAMBO. MeToAbl OTGOpa
(NCO 21645:2021) npo6»

MpumeyaHne — B HacTosWwel Tabnuue MCNoNb30BAHO creaylollee yCoBHOe 0603HaYeHne CTeneHn CooT-

BETCTBWA CTaHAAPTOB:
- MOD — moanthvumMpoBaHHbIin CTaHaapT.

12
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MpunoxeHne b
(cnpaBo4Hoe)

ConocTaBsieHNe CTPYKTYpPbl HACcTOSIWEro cTaHgapTa
CO CTPYKTYPOW NMPUMEHEHHOTO B HEM MeXAYyHapoAHOro cTaHgapTa

Ta6nuuya Ab.1

CTpyKTypa HacTosLero ctaHaapra CTpyKkTypa MexayHapogHoro ctaHgaprta 1SO 22167:2021

*
MpunoxeHne B Skonornyeckne acnekrbl

MpunoxeHne OA CBefeHus 0 COOTBETCTBUN CCbISTOYHbIX
HaLMOHa/IbHbIX CTaHA4APTOB MeXAyHapoAHbIM cTaHaap-
Tam, UCMosb30BaHHbIM B KAYECTBE CCbII0YHbIX B MpUme-
HEHHOM MeXAyHapoLHOM cTaHaapTe

Mpunoxenne b ConocTtaBnieHne CTPYKTYpbl HacTos-
Lero ctaHgapTa Co CTPYKTYpOl MPUMEHEHHOTO B HEM
MeXAyHapoAHOro crtaHgapra

* [laHHOE MPUIOKEHNE UCK/THOYEHO T. K. OHO UMEET JSIOKaNIbHOE MPUMEHEHVe, YA0BIETBOPSET TPe60BaHUAM Mexay-
HapogHoro ctaHgapTa 1SO 22167:2021 1 He BMAUSIET Ha NOJSIHOTY COAEePXaHMsA MHGIOpPMaLUMK B HACTOsILLEM CTaHAapTe.

MpumeuaHune — ConocTaBnieHne CTPYKTYpbl CTaHAAPTOB MPUBEAEHO HAUMHAS C NPUIOXKEHUIA, T. K. Npeablay-
lme pasaesbl N UX UHbIE CTPYKTYPHBIE 3/1EMEHTbI WAEHTUYHBI.

13
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(1]
(2]

14

Bubénnorpadusa

MCO 562:2024  Yronb KameHHbIN 1 KOKC. OnpeaeneHne Bbixoga netyuunx Belects (Hard coal and coke — Deter-
mination of volatile matter)

degepanbHblii 3aKOH 0T 29 gekabpsa 2014 r. Ne 458-d3 «O BHeceHMU M3MeHeHuli B defepasibHblil 3aKOH

«O6 oTxoAax NPoM3BOACTBA U NOTPE6IEHNsI», OTAENbHbIE 3aKOHOAATENbHbIE akTbl Poccuiickoii ®eaepauym

1 NPU3HaHUM YT PATUBLUMMU CUNY OTAE/bHbIX 3aKOHOAATENbHbIX akTOB (MOMOXEHWI 3aKOHOAATEe/IbHbIX aKTOB)

Poccuiickoii ®egepauum»
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YOK 662.6:543.812:006.354 OKC 75.160.10

KntoueBble crioBa: TOMJIMBO TBEpPAOE M3 KOMMYHaslbHbIX OTXOA40B, BbIXOA JIeTy4MX BeLEeCTB, TEPMOrpaBu-
MeTpUYeCcKnin aHanns

15
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NS KOMMekToBaHna defepasibHoro MHopMaLMoOHHOTo (hoHAa CTaHAapToB,
117418 MockBa, HaxumoBsckuii np-T, 4. 31, K 2.
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