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MpeaucnoBue

1 NOArOTOBNEH OTKPbITbIM aKUMOHEPHbIM OBLEeCTBOM «YpanbCKUil 3NeKTPOAHbIA WMHCTUTYT»
(OAO «YpananekTpoauH») Ha 0CHOBE COGCTBEHHOrO ayTEHTUYHOrO NEPEBOAA HA PYCCKUIi A3bIK CTaHAapTa
YKa3aHHOro B nyHKTe 4.

2 BHECEH TexHu4eckum kOMUTETOM Mo cTaHgapTusauum TK 109 «dnekTpoaHas npoaykumsay

3 YTBEPXXOEH V1 BBEJEH B OEWCTBMWE Mpukasom deaepanbHOro areHTCTBa No TEXHUYECKOMY
perynupoBaHuto u metponorum ot 27 cespans 2014 r. Ne 51-cT.

4 HacToALluMin cTaHgapT uaeHTu4eH MmexagyHapogHomy craHgapty MCO 12981-1:2000 «Matepuansl
yrnepogHele 4NnA NPou3BOACTBA antoMuHUA. OnpeaeneHne cnocobHOCTH MPOKANEeHHOro KoKca pearuposarb
¢ Anokcuaom yrnepoga. Yacte 1. Metog notepu no macce» (ISO 12981-1:2000 «Carbonaceous materials
for the production of aluminium — Calcined coke — Determination of the reactivity to carbon dioxide — Part 1:
Loss in mass method», IDT)

Mpu npUMEHEHUMM HacToALLero craHaapTa PeKkoMeHAYETCH UCMOoMb30BaTb BMECTO  CCbIMIOYHBIX
MeXAyHapoAHbIX CTaHAapTOB COOTBETCTBYIOLLME UM HauuMoHanbHble craHaapTel Poccunckon deaepauuu,
CBEAEHUS 0 KOTOPbIX NPUBEAEHbI B AONOMHUTENbHOM NpunoxeHun OA.

5 BBE[EH BMNEPBbIE

lpasuna npumeHeHus Hacmosaweao cmaHdapma ycmaHosneHsl 6 [OCT P 1.0—2012 (pasden 8). MH¢hopmauus
06 UBMEHEeHUAX K Hacmosawemy cmaHdapmy ry6nukyemcs e exeeo0HOM (1o cocmosHUK Ha 1 aHeapsa mekywezo 2oda)
UHGbopMaLLIoHHOM yKa3amene «HayuoHanbHbie cmaHOapmbl», a ohuyuansHbill mekcm usmeHeHul u Nonpasok — &
EeXeMecCAI4YHOM QOpMayLUOHHOM yKasamene «HayuoHanbHbie cmaHOapmbl». B cnydae nepecmompa (3ameHbl) unu
OmMMeHb! Hacmosweao cmanfapma coomeememeyioujee ysedomneHue bydem onybnukosaHo & bauxaliluem ebinycke
EXEeMECAYHOB0 UHHOPMalUUOHHO20 yKasamensa «HayuoHaneHble cmandapmebi». Coomeemcmeyloujas UHgopmayus,
yeedoMIeHUe U MeKCmbl pasMewalomecs MmaKkxe 6 UHGOpPMaUUoHHOU cucmeme obuwjee2o Monb3osaHus — Ha
oguyuansHom calime @edepanbHogo azeHmMcemea 0 MEXHUYeCKOMY peaynuposaHulo u Mempoioauu & cemu
Uumeprem (gost.ru)

© CraHgaptuHgopMm, 2014

HacrosAwuin craHgapt He MOXET OblTb MOMHOCTBIO UMM YACTUYHO BOCMPOM3BEAEH, TUPAXUPOBAH U
pacnpocTpaHeH B KadvecTBe odpuumanbHOro usgaHus 6e3 paspelwenus denepancHOro areHTCTBa Mo
TEXHWUYECKOMY PerynupoBaHuio 1 METPOMNOTUM
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BBegeHue

Hactoswmin ctaHgapt ngeHTundeH mexayHapogHomy crangapty MCO 12981-1:2000 «Martepuansl
yrnepoaHble ANsi NPOM3BOACTBA anioMuHusA. OnpeaeneHme cnocoOHOCTU NPOKANEHHOTO KOKCA pearnpoBaTtb
¢ auokcuaom yrnepoaa. Yactb 1. Meroa notepu no maccey, pa3paboTaHHOMY TeXHUYECKUM KOMUTETOM
ISO/TC 47 «Xumusi», nogkomuteTom SC 7 «OKCua anioMUHUA, KPUOMUT, doTopua anioMuHusa, dropua
HaTpus, yrnepoaHsle NPOAYKThl ANSA NPOU3BOACTBA aNtOMUHUSY .

MCO 12981 coctouT M3 AByX 4acreit nog obwmm HassaHuem «Marepuwanbl yrnepogHblie Ans
Npou3BOACTBa anoMuHuA. OnpeaeneHue CrnocoBHOCTM MPOKANEHHOTo KOKCA pearMpoBaTtb C AUOKCUAOM
yrnepoaa»:

Yactb 1 MeTtog onpegeneHusa notepu no macce,

YacTb 2 TepMorpaBMMETPUYECKUIN METOA,.

CnocoBHOCTb NPOKANEHHOro KOKCa BCTYNaTh B PEAKLMIO C AMOKCUAOM Yrnepoaa OLEeHUBaIoT
nocpeacTBOM onpegenerHus youinm maccbl aHanu3mpyemon npobbl B COOTBETCTBUM CO CneayloLen
XMMUYECKON peakumnen

C+CO,—>2CO.

Takoe onpegeneHne No3BONAET OLEHUTL CMOCOOHOCTL Yrnepoaa aHoAa K peakuuu ¢ AMOKCMAOM

yrrnepoaa B 9nekTponu3epax npu npou3soacTBe anioMUHUA.
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HALUMOHANBbHBLIN CTAHAAPT POCCUNCKOW ®EAEPALUMN

MATEPWANDbI YITNEPOOHDLIE
Ana NPOU3BOACTBA AJIIOMUHUA

OnpeaeneHue cNOCOGHOCTU NPOKANEHHOro KOKCa pearmpoBaTb
c anokcuaom yrnepoga. HYactb 1. Metoa notepu maccbl

Carbonaceous materials for the production of aluminium.
Calcined coke. Determination of the reactivity to carbon dioxide.
Part 1. Loss in mass method

Nara BBegeHna —2015—07—01

1 O6nactb NnpuMeHeHus

Hac1‘os=|u4m71 CcTaHaapTt yCcraHaBnuBaeT METoA onpeaeneHuA cnocobHocTn npoKaneHHoro He(pTFIHOFO
KOKCa, ucnonb3yemoro Aanst u3rotosreHnss aHoaoB B Npou3BOiCTBE antOMUHUA, pearuposarb C AUOKCUAOM
yrnepoaa.

2 HopmaTMBHbIE CCbISIKU

B HacToAweM ctaHaapre UCnosib3oBaHbl HOPMAaTUBHbLIE CCbINIKU Ha cneaylowme craHgaprbl:

MNCO 383 Tlocyna nabopatopHas CTeknsiHHas. B3aumo3ameHsieMble KOHMYECKUe MpUTepTbie
coeanHenun (ISO 383, Laboratory glassware; Interchangeable conical ground joints)

NCO 5725-2 TouHOCTb (NpaBuibHOCTb U NPELUM3MOHHOCTb) METOAOB U PEe3yrnbLTaTtoB usMepeHui. Yactb
2: OCHOBHOI METOA ANA OnpeaeneHus NOBTOPAEMOCTH (CXOAUMOCTH) U BOCNPOM3BOAMMOCTM CTAHAAPTHOMO
MeToaa usMmepeHuin (ISO 5725-2, Accuracy (trueness and precision) of measurement methods and results.
Part 2: Basic method for the determination of repeatability and reproducibility of a standard measurement
method)

MCO 6375 Marepuansl yrnepoaHble Ans npoussoacTsa aniomuHus. Kokc ana anektpoaos. Ot6op
npob (ISO 6375, Carbonaceous materials for the production of aluminium; Cokes for electrodes; Sampling)

MCO 8723 Martepuanbl yrnepoaHbie AN MNPOM3BOACTBA  amOMUHUS. [MpOKaneHHbI  KOKC.
Onpeaenexne coaepxanust Mmacna. Merog akcTpakuum pacteoputenem (ISO 8723, Carbonaceous materials
for the production of aluminium; Calcined coke; Determination of oil content; Method by solvent extraction)

MCO 12984 Martepuansl yrnepoaHbie Ans NPOU3BOACTBA anmiOMUHMA. [lpOKaneHHbId  KOKC.
Onpepaenexue rpaHynomeTpuyeckoro coctasa (ISO 12984, Carbonaceous materials used in the production
of aluminium. Calcined coke. Determination of particle size distribution)

3 CywHocTb MeToaa

Mpoby kokca maccoit 5 r ¢ pasmepom 3epHa oT 1 MM A0 1,4 MM NOMELLAIOT B CTPYI AMOKCUAA
ymepoaa (CO,) ckopocTbio 50 n/4 npubnuautensHo Ha 100 muH npu Temnepatype 1 000 °C. 3amepsatoT
noTepro Macchl.

4 PeakTuBbI

4.1 Ouokeuna yrnepoaa CO,, UMEIOLLMIA YNCTOTY HE MeHee 99,9 % no 06bemy 1 ypoBEHb COAEPKaHUS
npumecen He bonee:

- O,: 100 MKMONb/MOnb,

- H,O : 130 MKMONb/MOnb,

- N, + Ar: 800 MKMOnb/MOIb.

4.2 CtaHaapTHLIN 00pa3sel, ¢ aTTECTOBAHHbLIM 3HAYEHUEM CNOCOBHOCTU BCTYNaTh B PeaKLUMIO C
auokcuaom yrnepoga, pasHelM 10 % no macce.

M3paHue ocuumnanbHoe
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5 Annapartypa

O6wWwuit BUA yCTaHOBKM AN onpefesieHns cnoco6HOCTU NPOKasIeHHOro He(pTSHOTo Kokca pearupoBatb
C AMOKCKUAOM yrnepoja nokasaH Ha pucyHke 1.

5.1 CtaHgapTHoe nabopaTtopHoe obopyaoBaHue

5.2 Meuyb c BepTMKanbHON TpybKoi (C OAHOW 30HON), obGecneuyvBalLas Xopollee pacnpegeseHne
TemnepaTtypbl No Beptukann n HarpesaHue ot 20 °C go 1000 °C B TeyeHue meHee yem 14 v noggepxxaHue
TemnepaTypbl Ha ypoBHe (1000 + 3) °C.

XapakTepucTukn 1 pasmepbl TUNOBOW MNeyn nokasaHbl Ha PUCYHKe 2.

5.3 Tpy6uaTtblii peakTop COCTOALWMA K3 [ABYX KBapueBbiXx TPy6OK M Konnaka, CO CTeKJSHHbIMU
nputepTbiMn coeanHeHnsamm (MCO 383, NS 29/32).

XapakTepucTukm u pasmepbl TUNOBOro TpybuyaToro peaktopa B cbope nokasaHbl Ha pucyHke 3 CO
cneaywwmnmMm KOMMNOHEHTaMu:

5.3.1 HapyxHas Tpybka cocTosiuas us:

a) noABoja rasa, pacrnosIOKEHHOro B BEPXHel 4YacTu HapyXHOl Tpyoku, Y4TO NO3BOMAET rady crekarb
BHM3 KO [HY Tpybku, a 3areM OCyLiecTBMSIeTCA HarpeB rasa nepej nojadveil BBepx 4yepe3 cfoli Kokca
(kokcoByto konowy);

b) 3aWMTHOW TPy6GKM ANA MOMELleHWs Tepmonapbl, PacnonOXeHHOW Tak, 4To6bl pabounii KoHel,
Tepmonapbl pacrnonarasacs Ha 5 MM HUXe NMopUCTOro Aucka.

HuxHAS vacTb 3awuTHON TpybkM AN Tepmonapbl M NOABOJ rasa AOJ/KHbI pacrnonaratbCA CHapyxu
neuu.

PucyHok 1 — O6wWmii BUA yCTaHOBKU ANS1 onpefenieHns cnoco6HOCTU NPOKaseHHOro HeTAHOro Kokca
pearnpoBatb C AMOKCUAOM yriepoja

5.3.2 BHYTpeHHAA peakuyuoHHas Tpybka pacnosiokeHHas BHYTPU Hapy>XHON TPyoKu.

5.3.3 MopucTbiii (cnedveHHbIn) Auck pasmep nop oT 250 mMm go 500 MM, 3aKpensieHHbli BHYTpM
peakuMOoHHOW Tpyb6ku Takmm 06pa3om, 4ToOGbl OCHOBaHWE KOKCOBOM 3achiMky pacnonarasocb B cepeguHe
neuu.

2
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5.3.4 Konnak, BkawuawwWwuii noasof rasa UKCUpyeMblli B BepXHeli 4acTu BHYTPEHHel peakLWoHHOMN
Tpy6KMN.

PVUCYHOK 2 — XapakTepucTUKU U pasmepbl TUMOBOW neun
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Pa3mepbl B MunnmmeTpax

1- Bnyck CO: ;2 - Bbinyck CO: ;3 - aHanusupyemasn npoba
PucyHok 3 - Tpy6uaTbllii peakTop € aHanu3upyemoi npo6oii

5.4 Tepmonapa xpomenb-antomens, K-tun, ToyHocTbio + 0,375 %, gnametrp 2 MM U MUHUMasbHasa
nonvHa 200 mMm.

5.5 BNoK KOHTPO/AsA TemnepaTtypbl COCTOSAWMA M3 ABYXTOYEYHOrO TEMMepaTypHOro KOHTPOJIBHOTO
ycTpoiictBa Ha ocHoBe PHO (nnaMeHHO-MOHU3AaUMOHHbLIA [EeTEeKTOp) C HaCTPOWKON ycTaHaBIMBAEMOro
3HauyeHns (NOrpeLHOCTb HaCTPOIKN

MeHee 0,5 %) u c uncpoBbIM TemnepaTypHbiM AUChAeeM. YcTaHaBAMBaeMOe 3HayeHue [O0/HKHO
Bbl6MpaTbCs TakuMm obpasom, 4Tobbl TepMonapa TpybyaToro peaktopa nokasbiBasia 1000 °C.

5.6 Pacxogomep ¢ kanubpoBaHHOW wkanoit ans C02 (p = 0,1 MMa), ¢ nonHoli wkano Ao 60 n/u n
TOYHOCTbIO U3MepeHnsa * 2 %.

5.7 KoHTponb faBneHns BkAWOYaKLWWiA knanaH A8 peryimpoBku AaBfEHUS M MaHOMETpP CO LUKasoi oT
0 go 1,0 MMa.

6 OT60p Npob

Mpoby Kokca oT6MpalT B COOTBETCTBMU C TpeboBaHuamu NCO 6375.
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7 MNoproroBka Npoo Ansa ucnbITaHUA

Oenar npoby (cm. pasgen 6) Ha Tpu ppakumu, npoceusaa B coorBercTBun ¢ UCO 12984. 31u
dpakumMm AOMKHBLI UMETL CreayioLme pa3mepsbl:

- | — meHee 1,4 mMm;

-lla-or1 MM a0 1,4 MM,

- 1ll - 6onee 1 MMm.

dpakuuio | ucnonb3yoTt Ans nonyyeHus dpakuyuu Ib Tak, 4Tobel 6onbluas yactb dpakuum llb umena
cneayiowume pasmepbl nocne npoceusanums: lIb ot 1 MM 40 1,4 mm.

TwarenbHo nepemelumBatoT pakuum lla v lib.

BONbLUMHCTBO rpaHyNMPOBaHHbLIX Marepuanos NOKPbLITLI Macnom. B Takux cnyyasax macno yaansior ms
cmecu cpakuuii lla n lib ¢ nomowblo guxnopMeraHa, UCNonNb3ya MeToa, onucaHHbiin B ICO 8723.

Cywar cmech ¢pakumii lla u [Ib npu Temneparype (110 £ 5) °C 40 NOCTOAHHOI MACChI, T.€. Noka
nocrneaoBarenbHble B3BELUIMBAHUSA C UHTEPBANOM B 5 MUH He ByayT oTnu4aTbcs meHee Yyem Ha 0,1 %.

MNocne cywiku otbupator npoby maccon (5 £ 0,01) r ot cmecu dpakuyun lla u lib n B3BELLMBAIOT C
norpeLuHocTbio £ 0,001 1.

8 MpoBeaeHue uUcnbITaHUA

8.1 Kanubpogka

Kanubpylot yCTaHOBKY OAMH pa3 B Heaento u nocne nioboro peMoHTa yCTaHOBKM, HanpuMep, 3aMmeHsb!
peakuMOHHON TPYDKM unu TepMonapsbl. YcTaHasnueaioT Bpemsa peakuum Ha 100 MuH.

BbINONHAT ABa M3MEpPeHUst C UCMONb30BAHMEM CTaHAapTHOro obpasua (4.2) u paccqHUTLIBAIOT
cpeaHuit pesyneTat (cMm. pasaen 9). Kanmbpylor ycTaHOBKY NOCPeACTBOM pacyeTa BpeMeHu peakumu, i, no
dopmyrne:

¢ =100x Zrce o)

RC.meac

[0€ WgrCcal - @TTECTOBAHHOE 3HAYEHWE PEAKLIMOHHOI CnocoBHOCTH KanMBpoBOYHOTO cTaHaapTa, % no
macce;
Wrcmeas — W3MEPEHHOE 3Ha4YeHMe CrnocoGHOCTM KanmbGpOBOYHONO CTaHAapTa K BCTYMIEHUIO B
peakuuio ¢ AUOKCMAOM yrrepoaa, % no Macce.

8.2 NpoBeneHue onpeaerneHus

BknovaloT nevb M ycTaHaBnMBawT ONok TemneparypHoro koHtpons (5.5) Ha 1000 °C. Bcrasnsior
MyCTYIO BHYTPEHHIOIO peakLMOHHYI0 KBapLeByio Tpyoky (5.3.2) 1 3akpennsiioT KpbILLKY 3axumoM. OTKpbIBaloT
KpaH noaayu CO, 1 perynupyoT agaeneHue Ao 3HaveHus 0,2 MrMa, ckopocTb notoka Ha yposHe 50 nfu. Koraa
Temnepatypa nevn crabunusupyerca Ha (1000 = 3) °C, noMeLyaloT B3BELLEHHyI0 npoby Ana aHanusa B
peakuUoHHYI0 TPYOKy.

Mo MCTeYeHUM BPEMEHU peakuuu nedb BbIKMOYaloT. Cnycra ewe 30 MuH npekpawiaoT nogavy CO»,
U3BNEKAIOT pPeakUuMOoHHY0 TpyOKy M MOMELLaloT ee B Aepxatenb Ans oxnaxaeHus. Koraa peakuuoHHas
TpyOKa OCTbIHET, B3BELLMBAIOT OCTATOK aHanM3mpyemon npodbl ¢ NOrpetuHocTbio + 0,001 .

9 O6paboTka pe3ynLTaTtoB

PaccunTbIBaIOT 3HAYEHUe CNOoCOOHOCTM KOKCA pearmpoBarb C AMOKCUAOM YIIepoaa wic, BbipaxeHHoe
Kak maccosasi 40N B NpPOLEHTax, no cneayiouein popmyne

m, —m
W, =——=1x100, 73
mo
rae mg_ NepBOHaYanbHas Macca aHanM3upyemoii npoobl 0 peakumm ¢ AUOKCUA0M
yrnepoaa, r;
m; _ KOHEYHasA Macca aHanu3upyemMoli Npobbl NOCNe peakuun ¢ AMOKCUAOM yrnepoaa, r.
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10 MpeunsMoHHOCTb

10.1 MexnaGopaTopHoe uccriegosaHme
Cepusa ucnbiTaHuini B cOoTBeTCTBUM C ISO 5725-2 ans onpeaeneHusa nokasatenen npeunsnoHHOCTU B
1993 r. B 6onee yem 20 naboparopusix nokasana cneayioLime pesynsrarhbl.

10.2 NoBTOpPSAAEMOCTbL (CXOAUMOCTD)

PacxoxaeHue wmexay 3HayeHusMM napanmnenbHbiX ONpPEAEneHui, BbIMOMHEHHbIX B ObICTPOI
nocrneaoBaTenbLHOCTU OAHUM U TEM Ke ONnepaTopoM Ha OAHOM M TOM >ke 000pyaoBaHUN U OOHOW U TOW Xe
npobe Ans aHanusa, He AOMKHO NMPeBbILATL 3HAYEHWI Npeaena noBTopseMoctT r =7 % (OTH.).

10.3 BocnponsBoauMOCTb

PacxoxaeHue Mexay 3HayeHussMU CpefHero OT napannenbHblX OonpeaeneHui, BbINOMHEHHbIX
pasHbIMM omepaTopamu B pasHbix naboparopusax OAHMM M TEM >Xe METOAOM aHanu3a WAEHTUYHOW Npodbl,
He AOMKHO MpPeBbILAaTh 3HAYEHUI Npegena Bocnpon3Boanmoctu R =15 % (0TH.)

11 MpoTtokon ncnbiTtaHns

MpoTOKON UCMbITAHWUA AOMMKEH BKIOYATb CREAYIOLLYI0 MHOPMALMIO:

a) NOSTHYI0 naeHTuduKauumo npookl;

b) ncnonb30BaHHbIN METOA MO HACTOALEMY CTAHAAPTY;

C) AaTy NpOBEAEHUS UCTIbITAHUS U PE3YNbTaThl, BbIPAXXEHHbIE B COOTBETCTBUM C pasaernom 9;

d) BCe HEOObIUHbIE IBNEHUS,, OTMEYEHHbIE B XO4€E ONPEeAEneHus;

€) BCE onepauuu, He BKIIIOYEHHbIE B HACTOALMIA CTaHAAPT WU B CTAHAAPTbl, HA KOTOpbIE AaHbl
CCbIIIKU, UMW CYUTAIOLLMECS HEODA3aTeNbHLIMU;

f) HaumeHoBaHue 1 agpec opraHusaumu nNo arrectauum KanMbpPOBOYHOTO CTaHAapTa.
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MpunoxeHune A
(cnpaBo4HOE)

CBeneHUsi 0 COOTBETCTBUM CChINIOUYHbIX MEXOYHAPOAHbLIX CTaHOAPTOB
HauMoHarnbHbIM cTaHgapTam Poccuimckon depepauum (v 4eNCTBYOWNM B 3TOM
KauecTBe MeXrocyaapCTBeHHbIM CTaHAapTam)

Tabnuua A1
O6o3HaveHue CreneHb O003Ha4YeHne n HaMMeHOBaHMe COOTBETCTBYIOLLETO
CCbINIOYHOrO COOTBETCTBUS HaLUMOHAamNbLHOIO MEeXAyHapoAHOro cTaHgapra
MeXAyHapoaHOro
cTaHgapra
NCO 383:1976 MOD [OCT 8682-93 (NCO 383:1976) «Mocyaa nabopaTtopHas
creknaHHas. LUnudbl KOHUYECKME B3aMMO3aMEHAEMbIEY
NCO 5725-2 IDT [OCT NCO 5725-2 «TOYHOCTb (MPaBUNbHOCTbL U
NPELM3NOHHOCTb) METOA0B U PE3YILTATOB U3MEPEHUN.
YacTtb 2: OCHOBHOW MeTOA AN onpeeneHuns
NOBTOPAEMOCTU (CXOAUMOCTU) U BOCMPOU3BOAUMOCTH
CTaHAapTHOrO METOAA U3MEPEHUI»
MCO 6375:1980 - *
MCO 8723:1986 — *
MCO 12984:2000 — *

* COOTBETCTBYIOLUMIA HALMOHANbHbIN CTaHAAPT OTCYTCTBYET. [10 ero yTBePXXAEHNUS PEKOMEHAYETCS
MCNOMb30BAaTh NEPEBOA HA PYCCKMIi A3bIK AaHHOTO MEXIYHAPOAHOro cranaapra. MNepesoa AaHHOTo
MeXayHapoAHOro cTaHaapTa Haxoautcs B degepanbHOM UHGOPMALMOHHOM (HOHAE TEXHUYECKNUX
pernameHTOB W CTaHAAPTOB.

MpumeyaHue—B HacTosAWel TabnuLe Ucnonb3oBaHel crefytoLune yernoBHble 0603Ha4YeHUs cTeneHm
COOTBETCTBUS CTaHAApPTOB!

- IDT — uAeHTUYHbIe CcTaH4apThl;

- MOD — mMoaudULMpPOBaHHbIE CTaHAAPTHI.
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