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HALUVWOHA/NBbHBLIN rOCT P
CTAHAAPT
POCCUMNCKOW NCO 12988-2—
PELEPALNMN 2017

MATEPWAJIbl YTJIEPOOHbBLIE
AONA NMPON3BOACTBA ANTKOMUHNA

O60oX0KeHHbIe aHoabl. OnpeaesieHNe peakUMOHHOW
CMNOCOBHOCTU C ANOKCMAOM yriepoaa

UacTb 2

TepmorpaBMMeTPUYECKUIA METO/,

(1SO 12988-2:2004, KOT)

N3paHne oduumansbHoe

MockBsa
CTtaHgapTuHcopm
2019


https://www.mosexp.ru/proektnye_raboty

FOCT P NCO 12988-2—2017

MNpegucnoBune

1 NOArOTOB/IEH OTKpbITbIM akLUMOHEPHbLIM 06LECTBOM «YPasibCKUl 3/1EKTPOAHbIA MHCTUTYT» (OAO
«YpananekTpoanH») Ha OCHOBE COBCTBEHHOIO NepeBoa Ha PYyCCKUI A3bIK aHI10A3bIYHOW BepcuKn cTaHaapTa,
yKa3aHHOoro B nyHkte 4

2 BHECEH TexHunyeckMm KOMUTETOM MO cTaHgapTusauum TK 109 «3nekTpogHas npoaykumsa»

3 YTBEPX/AEH W BBEJIEH B JEVCTBUE lMpukasom degepasbHOro areHTcTBa No TeXHUYeckoMmy pe-
ryNMpoBaHuio U MeTposiornmn ot 12 ceHTabpsa 2017 r. Ne 1073-cT

4 HacTtosAwmii cTaHAapT UAEHTUYEH MeXAyHapogHoMy cTaHgapTy MCO 12988-2:2004 «Matepuasbl
yrnepogHble g5 Npou3BoAcTBa atoMuHUA. OBOXOKEHHbIE aHoAbl. OnpegeneHne peakunoHHOW CnocobHo-
CTU C Anokcuaom yrnepoga. Yactb 2. TepmorpasumeTpudeckuii metog» (ISO 12988-2:2004 «Carbonaceous
materials used in the production of aluminium — Baked anodes — Determination of the reactivity to carbon
dioxide — Part 2: Thermogravimetric method», IDT).

MexayHapoaHblii ctaHgapT MCO 12988-2 noarotoBseH TeXHUYECKMM KoMUTETOM ISO/TC 47 «Xumus»,
nogkomMmnteTom SC 7 «OKCcug aIloOMUHUA, KPDUONUT, alltoMUHUA dTOpuA, Hatpusa dTopua, yrnepogHoie nsgenvs
ANA antoMUHUEBON NPOMBbILLIEHHOCT».

Mpy NpMMEHEHUM HAacCTOsALero ctaHgapTa pekoMeHAyeTCs UCNOoMb30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapoAHbIX CTaHAApPTOB COOTBETCTBYIOLME UM HaLNOHa/IbHbIE CTaHA4AapPThl, CBEAEHNSA O KOTOPbIX NpUBeAEeHb! B
LOMNOMHUTENBHOM npunoxeHun A

5 BBEJIEH BIEPBbIE

6 MEPEN3OAHUNE. Anpenb 2019 r.

lMpaBnna NpUMeHeHUsa HaCTOSALWEro cTaHjapTa ycTaHoB/eHbl B CTaTbe 26 defepasnibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin ®epepauymm». VHopmauma 06 ms-
MEHEHUSAX K HACTosLeMy cTaHgapTy Ny6ankyeTCcsa B eXerofHoM (Mo COCTOSAHUIO Ha 1 AHBapsa TekyLllero
rofa) MHgopmaunmoHHOM yKasaTene «HauuoHanbHble CTaHAapThi», a oduunanbHbIi TEKCT U3MEHeHWi
N NonpaBoOK — B eXeMeCAYHOM MHOPMaUNOHHOM yKasaTesie «HaunoHanbHble cTaHgapTbhl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeHbl HACTOSALLEr0 cTaHjapTa CooOTBeTCTBYylLWee yBegoMeHe byaeT
ony6/nKoBaHO B 6nvKalilleM BbIMyCKe eXeMeCA4YHOro MHAOPMAaUVOHHOrOo ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyWAaa nHopmayms, yBeJOMEHNE U TEKCTbl pasMeLllalnTCa Takxe B UH-
dhopMaunoHHoi cucTeme obLLero nonb3oBaHMa — Ha oduumnanbsHoM caliTe ®efepanbHOro areHTcTBa no
TexXHUYeCKOMY perynnpoBaHuio 1 MeTposiorum B ceTu VIHTepHeT (Www.gost.ru)

© ISO, 2004 — Bce npaBa coxpaHAlTCA
© CraHpgapTtuHcopm, odopmneHne, 2017, 2019

HacTosiwuii cTaHgapT He MOXET GbITb MOJTHOCTbIO UM YAaCTUUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B kauyecTBe ouLManbHOro nsgannus 6es paspelleHns ®egepasbHOro areHTcTBa no TeXHUYECKo-
My peryMpoBaHuio U MeTpPosIorun
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BBepneHune

YrnepogHble maTepuasibl Npv NOBbIWEHHbIX TEMNepaTypax pearupyrT ¢ AMOKCUAOM yrnepoja, 4to npu-
BOAUT K HEXenaTeflbHbIM NOTepsM, KOTOpble A0/KHbI 6bITb CBEAEHbl K MUHUMYMY BO MHOMMX MPOMbILUIEHHbIX
npoueccax.

B3anmopeiicTBue yrnepoaHbix MaTepuanos C AUOKCUAOM yraepoga npuBOAUT K OCbINaeMOCTU aHOAOB
B pe3ynbTarte u3bupaTenbHOro B3anmMoAelicTBMA C KOKCOM CBA3YIOLLEro, 4To Aenaet 3Ty YacTb yrnepoga He-
[OCTYNHOW ANA NepBUYHON peakuumn U CHMXKEeHU0 3EKTUBHOCTY paboTbl anNtoMUHUEBBIX 3/1EKTPONN3EPOB.

CpaBHeHVe yrnepoaHbIX MatepuasioB No peakLMoHHO CNOCOBHOCTU C AMOKCUAOM Yrnepoja BaxkHO npu
BbIGOpe Chipbs 4719 MPOM3BOACTBA 3/IEKTPOAOB W UCMO/b3yeTCca AN NMPOrHO3MPOBaHUA UX NOBEAEHUS npu
aKcnyataumm B a/IlOMUHUEBLIX 3M1EKTPO/IN3Epax nNpu NponM3BoACTBE a/IlOMUHUSA.

PeakunoHHYt0 CNOCOBHOCTbL YINepoaHbIX MaTeprasnos ¢ AMOKCUAOM yriepoja usyyatT 1 B uccnenosa-
Te/IbCKUX LensxX no noBbiWeHU0 adheKTUBHOCTN paboTbl 3/1€KTPON3EPOB.

NCO 12988 cocTouT 13 gBYX YacTeil nog 06WMM Ha3BaHMEM «YT/1IepogHble MaTepuansl s NpousBoa-
cTBa antoMunHusA. OB60XOKeHHble aHoAbl. OnpejeneHne peakuMoHHON CNOCOBHOCTM C ANOKCUAOM Yyriiepoaa»:

- yacTtb 1. MeTo4 noTepu macchl,

- yacTb 2. TepmorpaBumeTpuyecknii metog. Ita yactb MCO 12988 ocHoBaHa Ha ACTM [ 6558-00.
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HAUMWOHANbHBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

MATEPUWANbLI YTNEPOAHLIE ANA NMPON3BOACTBA ATIOMUHNA

O60xXeHHble aHoAbl. OnpeaesnieHne peakuMoHHOoM Cnoco6HOCTH
C ANOKCUAOM yriepoga

YacTtb 2

TepmorpaBMMeTpUYECKUA MeTop,

Carbonaceous materials used in the production of aluminium. Baked anodes.
Determination of the reactivity to carbon dioxide. Part 2. Thermogravimetric method

Jata BBegeHns — 2018—08—01

MpeaynpexaeHne — JTOT cTaHAApT BK/OYAET MUCMO/b30BAHME ONAaCHbIX MaTepuasioB, onepauuin u
o6opyaoBaHusl. B faHHOM cTaHZapTe He MPeasyCcMOTPEHbI BCE Mepbl A1t 6e30MacHOCTU paboTbl, CBSI3aHHbIE
C ero Ucnosib3oBaHueM. Monb3oBaTesn cTaHAapTa Ao Hadvana paboTbl AO/MKHbI YCTAHOBUTL Tpe6oBaHusa 6e3-
OMacHOCTM U OXpaHbl 340POBbs, NPEeAYCMOTPEHHbIE COOTBETCTBYIOLMMW HOPMATVUBHbLIMU AOKYMEHTAMMW U YT-
BEPXAEHHbIE B YCTAHOB/IEHHOM MOPSIAKE.

1 O6nacTtb NpPUMeEHeHNA

HacTosilmii cTaHAapT pacnpocTpaHseTcsl Ha 060XOKEHHble aHoAbl, UCMOo/ib3yeMble B MPOM3BOACTBE
JIIOMUHUST 1 MO3BOJISIET C UCMO/Ib30BAHWEM TepMOrpaBMMeTpuyeckoro aHanmsa (TIA) onpefensite peakuu-
OHHYI0 CMOCOGHOCTb C ANOKCMAOM yriepoga. Ans atux ueneii MoryT 6biTb UCNOMIb30BaHbl MHOTME BUfbl 060-
PYLOBaHUA NpY Pas/IMYHbIX TEPMUYECKUX YCIOBUSX. HacToAWMIA MeToq cTaHfapTU3MpyeT pasmepbl o6pasuya,
CKOPOCTb peakuuu, TeMnepartypy 1 o6ecrneynBaeT MaTeMaTNUecKkuii MeToA KOpPpensuun pesynbtatos, Nosy-
YeHHbIX Ha pasHbIX TUNax 060pyLoBaHUS.

2 HopmaTnBHbIEe CCbI/IKA

B HacTosilem cTaHAapTe UCMNO/b30BaHbl HOPMATMBHbIE CCbIIKM Ha cnepyloline ctaHgapTbl. Ana gatu-
pPOBaHHbIX CCbINIOK MUCNOJb3YHOT TOMBKO YKa3aHHoe u3gaHve. NS HefaTUPOBaHHbIX — MOCMefHee u3faHue
(Bkntoyan Bce M3MeEHeHus).

ASTM E 691—99, Standard Practice for Conducting an Interlaboratory Study to Determine the Precision
of a Test Method (CTaHgapTHas NpakTuka NpoBefeHUs MexnabopaTopHbIX NCCNefoBaHUA ANs onpefeneHus
NPeLm3MoHHOCTM MeToAa MUCNbITaHus).

3 TepMUHbI 1 onpegeneHnsa

B HacTosilem cTaHAapTe NPUMEHEHbI Ceylolne TePMUHbI C COOTBETCTBYHOLLMMY ONpeaeeHnsaMu:

3.1 ocbinaemocTb; aRCD (dusting): KosimuecTBo 06pa3oBaBLUMXCA BO BpPeEMS WUCMbITAHUA CBOOOAHbIX
yacTuu yrnepoga, nagaoLmx ¢ obpasua B eMKOCTb 415 c6opa YacTuL, B HUXKHEN YacTu peakLMOHHO Kamepbl.

3.2 KOHeyHas peakuMoHHas CNOCOBHOCTb C Auokcmgom yrnepoga; aRCf (final carbon dioxide
reactivity): CKOpoCTb yMeHbLUEHUSI Macchl obpasua npvu B3anmMogeincTBMm guokcuaa yrnepoga c yrnepogom
aHofa B TeueHwue 3aknunTenbHbiXx 30 MUH NoAauun ANOKCHMAA Yriepoa B PeakLMOHHYI0 kamepy, AeneHHasn Ha
HayanbHYH NaoWaab NOBEPXHOCTH obpasua.

V3paHre odmumansHoe
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MpumeuaHue — KoHeuyHas peakLUOHHas cnocobHOCTbL B cpefe AMOKCUAA yriepofa Bblpaxaetcs B MUMMU-
rpaMMax Ha KBajpaTHblii CaHTUMeTp B vac.

3.3 HayanbHaaA peakuMoHHas cnocobHOCTb € gnokcupgom yrnepopga; aRC (initial carbon dioxide
reactivity): CKOpOCTb YMeHbLUEHNsI Macchl obpasia npu B3aumMoAeincTBMM ANOKCUAA Yrnepoja C yr/ieponom
aHofa B TeyeHue nepsbix 30 MVUH Nofaun AMoKcMaa yrinepoja B peakuMoHHY Kamepy, AefleHHas Ha Havaslb-
Hyl0 nnouwajb NOBEpPXHOCTU 06pasLa.

MpumevaHne — HavyanbHaa peakynoHHasa Cnoco6HOCTb C ANOKCUAOM yrnepoda BbipaxaeTcda B MUaanrpammax
Ha KBa,CI,paTHbIVI CaHTUMETp B 4ac.

3.4 o6waa peakyMoHHasa CNOCOBHOCTb C AnoKCcMaom yrnepoaa; RCt (total carbon dioxide reactivity):
CKOpOCTb YMEHbLUEHUSA Macchl 06pasua npy B3aMMoAencTBUN AnoKkcuaa yrnepoga c yrnepogom aHoga (Bknto-
Yyas OCbINAaeMOCTb) B TEYEHME BCEr0 BPEMEHM MOJaun gUoKcuaa yrnepoga B peakumoHHyo kamepy (420 MuH),
OeneHHas Ha HavyanbHyl nolaib NOBEPXHOCTU o6pasua.

MpumevaHne — O6IJ.laF| peakynoHHas CNoCOGHOCTb B cpene onokcuga yrnepoga BbipaxaeTca B Munanaurpam-
Max Ha KBa,D,paTHbIVI CaHTUMEeTp B 4ac.

4 CywHoCTb MeToga

MeToq, OCHOBaH Ha OMpegesieHnn MoTepu Macchbl LUAMHAPMYeckoro obpasua, KoTopblii HarpesatT B
M30TEPMUYECKMX YCIIOBUSAX B TEUEHUE OMNpeAesIEHHOr0 BPEMEHM NpY NPOMyCKaHUM AUOKcuaa yriepoaa c no-
CTOSIHHOI CKOPOCTbIO BOKPYT LW/IMHAPUYECKOro 06pasiia. PeakLunoHHYy0 CNOCO6HOCTL C AMOKCMAO0M yriiepoaa
onpeaensioT NyTem NOCTOSIHHOTO KOHTPOS 3a noTepeli macchbl o6pasua. OcbinaeMoCcTb Ha BO3Ayxe onpege-
NAT NyTeM c6opa U U3MepeHnst Macchbl YacTul, yriepoaa, KoTopble 0TNagatoT oT o6pasLa Bo BpeMS peakuum
B pe3ysibTaTe CeNIeKTUBHOIO OKUC/IEHNUS CBSI3ytOLLEero B oGpasLe.

5 Annapartypa

[nsa onpegeneHns peakyMoHHOM CMOCOBGHOCTM 060XOKEHHbIX 06pa3L,0B MOryT ObITb UCMO/Ib30BaHbI MHO-
rve Buabl CTaHAapPTHOro 060pyA0BaHNS, B TOM YMC/e M 4OCTATOYHO NpocThbie. [/1aBHbIM KpUTEPUEM SIBASETCS
cobnogeHne ycnoBuii NpoBeAeHNs TepMOrpaBMMeTpUYEeCcKoro Metoaa, onncaHHbIX ganee. Cxema TUNUYHON
YCTaHOBKM AN onpefefieHnst peakLMoHHOM CMOCOBHOCTM 060XOKEHHBIX 06pa3L0B TEPMOrpaBMMeTPUYECKUM
MEeTOA0M MpeAcTaB/ieHa Ha pucyHke 1

51 Meub 1 KOHTpPONNEpP Temnepartypbl, obecneymsaloLme ogHOPOAHOE pacnpefeneHne TemnepaTypbl
8 npegenax = 2 °C B peakuMOHHO 30He AAnHoNn 100 MM, B KOTOPOI MO LEHTPY PacnosiokXeH UCMbITyeMbli
obpasel,.
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1— Becbl; 2 — 0TBOA ra3os (0TBepCTME AnameTpoM 10 MM); 3 — Tpex3oHHas nedb; 4 — YCTPONCTBA NOABECHOTO KpenneHns obpasua;

5 — peakumoHHas kamepa; 6 — obpasel,; 7 — KOHTPO/ibHaA Tepmonapa; 8 — kamepa noforpesa rasa; 9 — eMKocTb AN coopa yacTuu,

nagawowmx ¢ obpasua; 10 — nogava raza; 11 — nogava Bo3ayxa; 12 — nopava a3oTa; 13 — pefyKUMOHHbIM knanaH; 14 — BeHTWb
TOYHOW perynnpoBku; 75— pacxofomep

PucyHok 1 — Cxema TUNWYHON YCTAHOBKM A1 onpeAefieHus peakyMoHHO cnoco6HOCTH
060X>KeHHbIX 06pa3LOB B cpefe AMOKCMAA yriepoja TepMorpaBuMeTpuYeckuM MeToAoM

Meyb COAEPXMT HarpeBaTesibHbIe 3/IEMEHTbI, Pacro/IOKEHHbIE B TPEX 30HAX, U CBSI3aHHbIE C HUMU 3/1e-
MEHTbI ynpaBfieHnsl. MoryT 6bITb UCMO/b30BaHbl HAarpeBaTenin B BUAe 06MOTKM WK CTEPXHEN.

Tepmonapy A5 KOHTPOSIS TeMrepaTypbl pacnosaraloT B peakyMoHHOW 30He BGM3WM NOBEPXHOCTW 06-
pa3ua.dTo NO3BO/IUT KOHTPONNEPY Meun KOMNEeHCUPOBaTh 3K30TEPMUYECKME peakLun B3aumoaencTeus yrne-
poja ¢ KMCMopoAoM Bo3ayxa. KOHTPOJIbHYIO TepMonapy yCTaHaB/MBAOT HA PacCTosiHUM (4 £ 1) MM OT GOKO-
BOIi NOBEPXHOCTM 06pasua 1 B npegesiax 5 MM No BEPTUKANN OT LLEHTPa peakLMOHHOW 30HbI.

Meub fOMKHA GblTh AOCTATOUYHBLIX PA3MEPOB, YTOGbI BMECTUTb PEAKLMOHHYIO KaMepy.
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5.2 PeakuunoHHas Kkamepa, cocTosilas U3 BepTUKasibHON TPy6KU, N3roToBMIEHA U3 MaTtepuanos, Cnoco6-
HbIX BblAepXnBaTb paboune Temnepatypbl (960 £ 2) °C. PekomeHAyeMblii BHYyTPEHHNUA guameTp (100 + 25) mm.
BHyTpeHHWIA gnameTp Ao/mkeH obecneynBaTb MOTOK raza MuUmo ob6pasua. PeakuuoHHasi kamepa B HWXHel
yacTu cHabxeHa CbeMHOW eMKOCTbI0 AN1A cbopa yacTuu, najgawlwmx ¢ oépasua Bo BpeMs ucnbiTaHus. Hau-
60s1ee pacnpocTpaHeHHble MmaTepuasibl — KBapL, U MHKOHe/bl).

5.3 YCTpOWCTBO NOABECHOrO KpensieHns obpasua, M3roToBNEHHOE M3 MaTepuasioB, CMOCOGHLIX MHOrO-
KpaTHO BblAepxuBaTb pabouve TemnepaTrypbl NPOBeAeHUs aHanu3a. YCTPOWCTBa He AO/MKHO U3MEHEeHATb
Maccy B npoLecce UcCnbITaHus, BAMATL Ha CTPYKTYpPY NOTOKa rasa MMMO obpasua, orpaHmynBartb 4OCTYnN rasa
K NOBEPXHOCTWN MCMbITbIBAEMOro obpasua 1 NnpensarcTBoBaTb c60py YacTuy, nagawwmx ¢ obpasua Bo Bpems
ucnbiTaHns. TUNMYHOE YCTPOMCTBO NOABECHONO KpenseHns obpasua npencraBneHo Ha pUCyHKe 2.

5.4 Kamepa nogorpesa rasa nepej BXo4OM B peakuVOHHYK kamepy. AnvHa un gnameTp Tpyoknm moryt
oTnuyatbeAa. [JOoMXHO ObITb 06ecneyeHo ABMXEHWE Ta30BOr0 MoTOKa B PeakUMOHHYI Kamepy Ans npefort-
BpalleHMsa 3aKyrnopku kamepbl npegsapuTesibHOro noforpesa Yactuuamu, najgarolumMmm ¢ obpasuya Bo Bpems
ncnbiTaHms.

MHKkoHeNb npeacTaBnsieT co6oil npumep NoAXoAsilero NpoAykTa, umetoluiics B npogaxe. 3T1a MHpoOpMaLus
npuBeaeHa ANns yao6cTBa nonb3oBaTesieil HACcTosILLEro CTaHA4apTa U He o3HavaeT 0f06peHns co cTOpoHbl MCO faHHOI
npoAyKL MU,

4
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010

1— BepxHAs YacTb NOABECHOTO KpenieHus obpasua (HMxpoM O); 2 — HKHAS YacTb NOABECHOr0 KpenieHus obpasua
(nnaTtuHa, gnameTtp 1 Mm); 3 — obpasel; 4 — LWapyK 13 HePXaBeroLLen cTam

PucyHok 2 — TunnuyHoe YCTPOICTBO NOABECHOMO KpernieHus obpasLa

5.5 Bechl, TouHocTbl0 go 0,01 r, npegen B3BewmBaHusa 200 r, obecneynBaroLme B3BelLIMBaHWe obpasLa
W YCTPOIiCTBa €ro noABeCcHOro KpenseHns HenpepbIiBHO B TEUEHWE BCEro nepmoja MCnbiTaHus.

5.6 Pacxogomep raza. CKOpoCTU NnoToKa rasa ycTaHaB/IMBalOT 4J/19 KOHKPETHOro UCnbITatelbHOro 060-
pyAoBaHus.

5.7 BeHTnAb TOYHOWN perynmpoBku pacxoja rasa.

1) Huxpom npefctaBnseT coboii npumep NoAXoAsLEro NpoAykTa, umelouiniics B npogaxe. 3Ta MHGopmayus
npuesegeHa Ans yao6¢cTBa nosb3oBartesieli HacTosAWero ctaHgapTa v He o3HavaeT 0406peHUs co CTOpoHbl VICO aaHHOI
NpoAyKUUM.

5



FOCT P NCO 12988-2—2017

5.8 PeayKUNOHHbIA KnanaH, o6ecneyunBarowmii CHIXKEHNE AaB/IEHNS CXAaTOro rasa 4o noytn atmocdep-
HOro nepep nocTynjeHMeM B pacxogomep.

5.9 TepMonapsbl, pacnofioXXeHHble B HaYasle, cepeanHe 1 KOHLe peakUuNOHHOW KaMepbl 419 KaJImbpoBKM
30HbI Neyn. JononHUTEebHAsA Tepmonapa MOXET ObiTb UCMO/b30BaHa A1 KOHTPONA TeMnepaTypbl peakumu.
[Nnsa oueHkn pesynbTatoB aHanM3a MMEEeT 3HaYeHMe HeMpepbIBHOE N3MepPEHNE TemnepaTypbl B LLEHTPasIbHONA
YyacTu peakuMoHHOWN KaMepbl.

5.10 LUTaHreHUMpKyb MM Apyroe ycTponCTBO A1 U3MEPEHUs gnamMeTpa U BbICOTbl 06pasua, TOUYHO-
CcTbio fo = 0,01 mm, ANns pacuyeTa naowaan NoBEPXHOCTM 06pasua, NofBeprarLlleics Bo3AEeNCTBNIO NCNOSb-
3yemoro rasa.

5.11 [jononHutenbHoe o6opynoBaHue, B T. Y. yCTPONCTBA aBTOMATUYECKOrO yrnpaB/ieHNss, MHOrOKaHaslb-
Hble JIMHUN, NepcoHa/ibHble KOMMbITEPLI 4/ aBToMarusauum perucrpalum, o6paboTku, npeacraBfieHns m
XpaHeHUsa faHHbIX.

6 PeakTBbl

B xofe aHanun3a UCNosb3yT peakTUBbl aHA/IMTUYECKON YNCTOTbI, €C/IN He YKa3aHOo MHoe.
6.1 A30T C KOHLUEeHTpaumeli no macce 99,95 %.
6.2 lnokcnpg yrnepoga ¢ KoHUeHTpauuel no macce 99,95 %.

7 OT60p 06pa3LoB

7.1 Obpasubl AN UCNbITaHWIi 0TOMpPAIOT BbICBEP/IMBAHUEM WAWM OTNUAUBaHMEM. V3roTaBivBaloT obpa-
3ey, BbicoToil (50 = 1,0) mm n gnametpom (50 + 1,0) mm. MNpocBepnuBatoT No LEHTPY OTBEPCTUE ANAMETPOM
3 MM 4n5 NpoBoja YCTpoicTBa NOABECHOIO KpensieHnsa obpasya (4.4). NoBepxXHOCTb FOTOBOro 06pasua 4oX-
Ha ObITb rNagKoi 1 6e3 3aMeTHbIX TPELMH 1 BbIOOWH.

MoryT 6bITb MCMO/Ib30BaHbl NAaHbl 0T6opa Npob ANA aHOAOB U KaToAHbIX 6/10k0B No ACTM [, 6353 u
ACTM [ 6354.

7.2 BbicywmBatoT ob6pasubl npu (105 + 5) °C A0 NOCTOAHHOW Macchl.

7.3 O64yBatoT roToBbI 06paseL, CyxvM BO3AYyXOM ANS yAaneHus YrnepogHoW nbiav, obpasylouieics
npv M3roToBsieHMn obpasua.

8 Kasinbposka

8.1 Llenb KannbpoBkM — YCTAHOBUTb CBA3b MEXAY KOHTPOI/IEPOM HACTPOMKM TPEX30HHOW neun u dak-
TUYECKON TemnepaTypoil BHYTPM peakuMOHHOW kamepbl B o6nactu obpasua. [AnvHa KannbpoBaHHOI 30HbI
[o/kHa cocTaBnaTb 100 MM. [N 30HbI Neywn, rae byaeT HaxoauTbcs obpasel, NomellalT KaiambpoBOUHbIA
AaTunK 1 NPOBEPAIOT, YTOObLI B MO LLEHTPY pacnosioxeHus obpasua Temnepatypa 6bina (960 + 2) °C.

8.2 YctaHasnuBaloT TepMmonapy (5.9) B 30Hy pacnosioxeHus obpasua. CoBmeLLaloT Tepmonapy u Kkanu-
OPOBOYHbIN faTUYMK C LEHTPOM obpasua.

8.3 MopacoeanHAT Tepmonapy (5.9) K rnaBHOMY KOHTpoOJI/iepy. YcTaHaBAnBatoT Temnepartypy onpege-
NeHuns peakuMoHHon cnocobHocTn ¢ C02 (960 + 2) °C.

8.4 YctaHaBnuBaloT ABe Apyrve Tepmonapbl. Heobxogmma 3anucb Temnepartypbl ANs onpefeneHus
(hakTnueckoro TemnepaTrypHoro npoguns.

8.5 BkntoyatoT Harpes neuun v nogadvy asora, Harpes BeAyT 4 4, 4yTobbl 4OCTUUYbL paBHOBECUS B aTmocde-
pe asoTa (CKOpOCTb ra3oBOro Nnotoka BblYUCNAKT B COOTBETCTBUM C 8.7).

8.6 BeayT Harpes, noka nepenag TemnepaTypbl Bcex Tpex 6a3 6yaeT Haxoautbes B npegenax + 2 °C.

8.7 Ana obpasua anametpoMm 50 MM 1 peakLMOHHON kaMepbl C BHYTPEHHUM AnameTpom 100 MM pacxof
rasa s cTaHAapTHOro aHanmsa yctaHasnvsatoT (250 + 5) n/u (npy TemnepaType OKpyxatolei cpefpl). Ha
3HauYeHve peakLMoHHOM CNOCOBHOCTY BANAIOT CKOPOCTL rasa v XMMnyeckme peakumm noBepxHOCTU BO BpeMs
ucnbiTaHnsa. 370 TpebyeT Takoil pacxof rasa, 4Tobbl CKOPOCTb Yepes3 KoJbLeBoe MPOCTPaHCTBO MexAay 06-
pasLoM ¥ CTeHKaMu peakLMOHHON kaMepbl 6bl1a MOCTOSAHHA A/19 Pa3InYHbIX Pa3MepoB peakLMOHHbIX Kamep.
Pacxog ans gpyrux pasmepos KOJbLEBOrO NPOCTPaHCTBA ONpPeAensoT NyTeM YMHOXEHUSA UCXO4HON CKOPOCTK
notoka (250 n/4) Ha BeNUUYMHY COOTHOLUEHUA niowaael KonbLeBblX 30H. Hanpumep, npy ucnosib3oBaHUU
OnbITHOrO obpasua gnametpom 50,8 MM B peakuMOHHOI Kamepe C BHYTPEHHUM AMaMeTpom 75 MM pacxof
rasa paccumTbiBalOT B COOTBETCTBUW C hopmynamu:

6
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D«-Dj)

Ar i . (1
Pin -D%]|
roe Ar — COOTHOLWIEeHWe nnowafei KosbLeBbIX 30H;
Dit — BHYTpPEHHWIT AnameTp UcnbiTaTesIbHOM peakLMOHHON Kamepbl,
Dirt — BHYTpPEHHUWII AnameTp CTaHA4AaPTHOW peakLOHHO Kamepbl;
Ds — HapyXHblii AuameTp UcnbiTyemMoro obpasua;
Drs — HapyXHblii guameTp cTaHgapTHOro obpasya.
Qug* (@) Ar< @

roe qvG — 06BbEMHbIV pacxod B UCnbITaTeNbHON kamepe, n/yac;
gvrG — 06beMHbI pacxoq B CTaHAapPTHOW peakuMOHHON Kamepe, n/yac;
Ar — COOTHOLWEHNE naowagei KosbLeBbIX 30H.

Mpumep

75750,82] 3044 = 0,406,
1002—502 7500
roe Djt— 75 Mm;
Djrt— 100 mmMm;
Ds— 50,8 mm;

Drs— 50 mm.
qvG = 250 m0,406 = 102,

roe qvG — o6beMHblil pacxog B ucnblTaTenbHoi kamepe, 102 n/uac;
gvrG — 06beMHbIi pacxoj B CTaHAap THON peakunoHHoW kamepe, 250 n/yac;

Ar — COOTHOWeEHMEe Nnowagein konbLeBbix 30H, 0,406.

9 TllpoBegeHve aHaIn3a

9.1 PasorpeBaloT peakuyMoHHyt0 kamepy go (960 + 2) °C.

9.2 MNMpoayBalT peakLuNoHHY0 Kamepy a3oToM Mpu CKOPOCTW NMOTOKa B COOTBETCTBUN C 8.7.

9.3 B3BewmsalT ¢ TOYHOCTbIO A0 0,01 r 1 3anuceiBatoT Maccy obpasua T,,

9.4 NamepstoT gnametp (Ds), BoicoTy (hs) obpasua 1 guameTp LeHTpasibHoro oteepctusa (DH) ¢ To4HO-
cTbto + 0.01 MM Ans pacueTa o6uieil naowaan noBepxXHoCT! B COOTBETCTBUM ¢ chopmynoii (3) B 10.1.

9.5 MowmelwaloT obpasel, B yCTPONCTBO NOABECHOIO KpenjeHus, pasmellatoT B peakunoHHOW kamepe n
COefMHAIT C Becamu.

9.6 MpoBOoAAT NpefBapuTenbHbIA Harpes obpasua B cpefe a3ota B TedeHne 30 MUH.

9.7 O6ecneumsaloT B3BeLUVBaHWe 0bpasLia B COOTBETCTBUN C MHCTPYKLMAMNU NPeanpuaTUS-1N3roToBuTe-
ns.

9.8 MNocne 30 MVH Nofayn B peakLMOHHYI0 KaMepy a3oTa BKNYaloT nojavy Anokcuaa yrnepoga v ycra-
HaB/MBAKT pacxoj B COOTBETCTBUM C 8.7.

9.9 O6ecneuynBaloT 3annCb Macchbl NPO6bLI KaXAYH MUHYTY B TeYeHue BCero nepuoga mucnsitaHus. Mpo-
LO/MKNTENBHOCTb UCNbITAHUA Ha onpejeneHne peakuMoHHO CNOCOBHOCTM C AMOKCMAOM Yriepoa CemMb va-
coB (420 muH).

9.10 V3BnekatoT obpasey, 13 peakuMoOHHOI Kamepbl, n3beras ygapoB obpasua O CTEHKM kaMepbl, Y4TO
MOXEeT NPUBECTU K OTKasIbIBAHWUIO YaCTULL.

9.11 W3BnekaloT obpa3oBaBLuMecs CBO6GOAHbIE YacTulbl U3 eMKOCTM AN cbopa YacTul, peakunmoHHOM
Kamepbl 1 GbICTPO NOMeLLaT B aKCMKaTop.

9.12 B3BewwuBaT ob6paszoBaBlUnecs cBO60AHbIE YaCTULbl 1 3aNUCbIBAOT Kak T&
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10 O6paboTka pe3ynbTaTtoB

10.1 Mnowanb OTKPbLITOM NOBEPXHOCTM 06pasua

O6wyto naowasb NOBEPXHOCTU 06pasua BbIYUCAAKT NyTeM A06aBNEHUSA K GOKOBOI MOBEPXHOCTM YABO-
€HHO nnowann 0CHOBaHWA W NoLWaAN NOBEPXHOCTU LLeHTPasibHOro 0TBEPCTUA MUHYC N/oliafb OCHOBAHUSA
LEeHTpasbHOro 0TBEPCTMSA 8 COOTBETCTBUU C YpaBHEHNEM:

Ne=r*0,lA, +A[D? -D & j/100, @)

roe Ae — o6LWasn naowaab NoBepxXHOCTN obpasua, cM2;
D$— pmameTp obpasua, Mwm;
DH— anameTp LeHTpasibHOro OTBEepCTUs, MM;
hs— BbicoTa obpasua, MMm.

10.2 O6uwan peakynoHHas CNOCOOHOCTb C AMOKCUAOM yriepoga

O6LWYy peakuMoHHY CnocOBHOCTL C AMoKcuaom yrnepoga uRCt, mr/(cm2 u), paccumTtbiBaloT Nno op-
myne

_ 1QQ0(m, - T()
a RCt 7A, (4)

rae  mt— HavanbHas macca o6pasua, T,

mf— KoHeuyHas macca obpasua, T;

Ae — o6wasa niowanb NoBepxHOCTN obpasya, cMm2.

10.3 HauvanbHas peakuMoOHHasA CNoco6HOCTb C AMOKCUAOM Yyriepoaa
HauyanbHyt0 peakunoHHYH CNOCOGHOCTb C guokcuaom yrnepoga aRCr mr/(cM2 4), paccynTbiBaoT MO
dopmyne

_2000(T,-T-10)
a RO a

»

roe T ,— HavyanbHas Macca o6pasua, T;
T30 — macca o6pasua nocne 30 MUH UCMbITaHUS, T.

10.4 KoHeuHas peakuMOHHas CNOCOOHOCTb C AUOKCUAOM yrnepoga

KoHeuHylo peakunoHHYI cnocoBHOCTL € Anokcuaom yrnepoga aRCf, Mr/(cm2 4), paccunTbiBaloT Mo dop-
myrne

_2000(T30-1()
ana ) 1

(6)

raoe  mf— kKoHeuyHast macca obpasua, T;
T 390 — macca obpasuya nocne 390 MUH UCNbITAHUSA, T.
10.5 OcbinaemocTb B AMOKcuae yrnepoga

OcbinaemocTb B Anokcnge yrnepoga aRCD, mr/(cMm2 4), paccuntbiBaloT no opmyne

_ 1000md

; @)

roe aRCD — ocbinaemMocTb B AMOKCUAE yrneposa B TedeHue 7 4 ucnbitaHus, mr/(cm2 v);
md — macca o6pa3oBaBLUNXCSA CBOOOAHbIX YacTu, T.
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11 lMpeyn3sMoHHOCTb W MOrpeLHoCTb

11.1 MNMpeun3noHHOCTb

MpuBeaeHHble AaHHble N0 NOBTOPSAEMOCTU U BOCMPOU3BOAMMOCTU Oblv onpefeneHbl B Xo4e Mexna-
60paTopHbIX CpaBHUTENbHbLIX UccnegoBaHnii B cootseTcTBun ¢ ACTM E 691, B KOTOPbIX MPUHAM0 yyacTme
WwecTb nabopaTtopuii 1 nccnefoBanoch AeBATb MaTepnanos (CeMb aHOAOB U ABa katoga). JInHeliHbI xapak-
Tep 3aBMCUMOCTY MoKasas, YTo 3HaYeHUs nokasaresnieli TOYHOCTM 3aBUCAT OT NOJIYYEHHbIX 3HAYEHWI peakuu-
OHHOIi CNOCOBHOCTM C AUOKCUAOM Yriepoja nccnefoBaHHbIX MaTepuanos.

Ha ocHOBaHWUN 3TUX UccnefoBaHuii Kputepun, npueegeHHble B 11.2 n 11.3. nCNonb3yT 4151 OLEHKN J0-
CTOBEPHOCTU pe3ysbTaTtoB ¢ 95 %-HOW BEPOATHOCTLIO.

11.2 NoBTOPAEMOCTb

11.2.1 MNMoBTOpPAEMOCTb, Npeaensbl

3HayeHusa peakuMOHHOW CNOCOBHOCTU C AMOKCUAOM Yrneposa, BblpaXeHHble B Mr/(CM2 4), NOlyYeHHble
OJHVM 1 TEM Xe OonepaTopoM B OAHON 1 TOW Xe nabopaTopum, cuntalTca LOCTOBEPHLIMU, €CNIN NOSYYEHHbIE
3HAYeHNs OTIMYalTCA He 6osiee YeM Ha 3HayeHue T, KOTopoe onpeaensioT C UCMO/Ib30BaHNEM YpPaBHEHW,
npvBeneHHbIx B 11.2.2—11.2.5.

11.2.2 O6uwasa peakunoHHass cnOCOB6HOCTb C ANOKCUAOM yriepoja

MoBTOpsieMOCTb 06OLLell peakuMOHHON cnocoBHOCTM C AuMoKcMAoM yrnepoga rRCt paccumTbiBalOT MO
ypaBHeHUto

rRet ~ (0.4997 as0) + 3,1512,

roe aRd — cpefiHee 3HadYeHWe f1ByX pe3y/bTaToB 06Leil peakLoHHO CNOCOBHOCTM C AMOKCUAOM Yriepoaa.

MpMMeHUMO A9 3HaYeHUn o6LLeil peakUMoHHON CNOCOBHOCTY C AMOKCUAOM Yyrnepoja B guanasoHe oT
11 po 42 mr/(cm2 v).

11.2.3 HavasibHasi peakuUWOHHas CNOCO6HOCTbL C AMOKCUMAO0M yriepoja

MoBTOPAEMOCTb HayasIbHOW peakLMOHHOW CNOCOBHOCTU € ANOKCMAOM yrnepoga rRC paccunTbiBaloT Mo
YypaBHeHUI0

ba“ (0.1804 a rciy +6,946,

roe aRd — cpefHee 3HaueHVe ABYX pe3ynbTaToB HAYa/lbHO peakUMOHHO CNOCOBGHOCTU C AMOKCUAOM Yyrrie-
poaa.

MpYMEHUMO ANA 3HAYEHUIN HaYa/IbHOWN peakuMOHHON CNOCOBHOCTU C AMOKCUAOM Yriiepoga B AnanasoHe
oT 580 17 mr/(cm2 v).

11.2.4 KOHeYHasa peakuMOHHas CNOCOBHOCTb C ANOKCUAOM yriepoja

MOBTOPAEMOCTb KOHEYHOI peakuMOoHHOI CNOCOBHOCTKN ¢ Anokcuaom yraepoga rRCfpaccumTbiBatoT no
ypaBHEHUIO

rRG = (0,4918 asic,) + 1,5454,
roe aRG — cpeaoHee 3HayeHne AByX pe3y/ibTatoB KOHEYHOW peaKLLVIOHHOVI CNocobHOCTU C AnoKCcnaom yrne-
poga.

MpYMeHUMOo ANsA 3HaYeHU KOHEYHOI peakLVMOHHOW CMNOCOGHOCTM C ANOKCUAOM yriepoa B gnanasoHe
oT 14 po 57 mr/(cm2 ).

11.2.5 OcblnaemMoCTb B AuoKcuae yrnepoaa

MoBTOpSAEMOCTb OCbiNaemMocTn B gnokcunge yrnepoga rRCD paccumTbiBalOT N0 ypaBHEHUIO

bco = (0,919.5%*) + 0,4796,
roe aRMD —cpeaHee 3HaueHe ABYX Pesy/ibTaTtoB OCbINAeMOCTU B AUOKCUAE Yriepoaa.

MpuMeHUMO AN1A 3Ha4YeHWl OCbINaeMocTW B cpefie AWoOKcuAa yrnepoga B AuvanasoHe oT 0,3 fo
5,0 mr/(cm2 v).



FOCT P NCO 12988-2—2017

11.3 Bocnpou3BoAMMOCTb

11.3.1 BocnponsBoauMoOCTb, npeaenbl

3HayYeHnss peakLMOHHON CNOCOBHOCTY C AMOKCUAOM Yriepoaa, BblpaXXeHHble B Mr/(CM2 4), NONyYeHHbIe
B ABYX /labopaTopusax, cUMTalTCAa AOCTOBEPHbLIMW, €C/X MOJlyYeHHble 3HAYEHUs OT/INYalTCA He 6onee yem
Ha 3Ha4yeHne R, KOTOpoe onpegenstT ¢ MCNOSIb30BaHWEM YpaBHEHWIA, NpuBeAeHHbIX B 11.3.2—11.3.5.

11.3.2 O6waa peakymoHHass cNOCOBHOCTb C ANOKCUAOM yriepoja

BocnpounseBoaumMocTb 06ueli peakUMOHHOW CMNOCOBHOCTM ¢ guokcuaom yrnepoga RRCt paccuntbiBaloT
Nno ypaBHeHWUIO

Rro = (1-0706 *aRct) - 9,2078,
roe aRJ —cpepgHee 3HaueHve ABYX pesynbTaToB 06LWeli peakuMoHHO CNoCOGHOCTH C AUOKCUAOM YIepoaa.

MpYMeHNMO 419 3HaYeHunii obLeli peakuyMoHHON CNOCOBGHOCTY C AMOKCUAOM yrnepoaa B gnanasoHe oT
11 po 42 mr/(cm2 v).

11.3.3 HayasnibHasa peakymMoHHasi CNoCOB6HOCTb C AMOKCUA0M yriepoaa

Bocnpon3BoAMMOCTb HavyasibHOM peakLMOHHO CNOCOBGHOCTY C Anokcnaom yrnepoga RRG paccumTbiBa-
0T MO YpaBHEHUIO

q**" (-0.1101 m«**) + 9.9445,

roe aRd —cpepgHee 3Ha4YeHUe ABYX pe3ynbTaToB HauYaslbHOM peakUMOoHHOW CNOCOGHOCTU C AMOKCUAO0M yriie-
poaa.

MpYMeHNMO AN 3HAYEHWNIA HaYasTbHOW peakUMOHHON CMOCOBHOCTM C AMOKCUAOM Yyriepoa B AnanasoHe
oT 580 17 mr/(cm2 v).

11.3.4 KoHeuHasa peakuMOHHasi CNOCOBHOCTbL C ANOKCUAOM yriepoja

Bocnpon3BoAMMOCTb KOHEYHOW peakuMOHHOM CnocoBHOCTU ¢ Anokcmaom yrnepoga RRCf paccumTbiBa-
0T MO YpPaBHEHUIO

RRQ=(0,8985 aRQ) + 5,6199,

roe aRd —cpefHee 3HavyeHue ABYX pe3ynbTaToB KOHEYHOW peaKLLMOHHOVI CMOCcOBHOCTU C ANOKCUAOM yriepoaa.

MpYMEHNMO A1 3HAYEHMI KOHEUYHOW PeakuMOHHOM CNOCOBHOCTU C AMOKCUAOM yIniepoja B AnanasoHe
oT 14 po 57 mr/(cm2-y).

11.3.5 OcbinaemMoCTb B AMoKcuae yrrieposa

Bocnpoun3BognmMoCTb OCbINAeMoCTV B AMOKCUAe yrnepoga Rrcd paccumTbiBalOT N0 YpaBHEHUIO

Rrcd = (2,2671 aRXD + 0,8844,
roe aR(D —cpepgHee 3HayeHne ABYX pe3y/bTaToB OCbINAaeMOCTU B AMOKcuae yrnepoaa.
MpYMeHNMO 419 3HAaYEeHU OCbiNaeMoCTu B AMoKcuae yrnepoga B gmanasoHe ot 0,3 o 5,0 mr/(cm2 u).

11.4 TlorpewHoCTb

MorpeLHoCcTb U3MEePEHUs], SIBNSIOLLLAACS XapakTepPUCTUKON TOUHOCTM M3MEPEHNST peaKLMOHHOW cnoco6-
HOCTW C AMOKCUAOM Yr/iepoAa, B paMkax HacTOsALWEro ctaHgapTa olleHeHa B Xofe Mex/1abopaTopHbIX cpas-
HUTE/IbHbIX UCCNEAOBAHMIA, ONUCAHHBIX BbILLE.

12 TpoToKoN ucnbiTaHui

MpoTOKON UCNbITAHWI AO/HKEH BK/IKOYATh CeAYHOLLYI0 MHOPMALMIO:

a) Bce fetanu, Heobxogumble ANA noeHTumnkaymm npoobol;

b) CCbINIKY Ha HACTOALWMNIA cTaHAapT;

C) [aTty ucnbITaHWi;

d) pe3ynbTaTbl B COOTBETCTBYIOLLEM BblpaXKeHuu, ¢ okpyrneHnem go 0,1 mr/(cm2- v);
€) 0COBEHHOCTN, OTMEYEHHbIE B X04€e ONpefeneHuns;

f) ntobblie onepaunn, He BK/IOYEHHbIE B HACTOSALWMNIA CTaHAapT.

10
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MpunoxeHne A
(cnpaBouHOE)

CBefeHna 0 COOTBETCTBUU CCbISTIOYHBbIX MeXaAyHapoaHbIX CTaHAapTOB
HaluMOHa/IbHbIM CTaHAapTam

Ta6nuuya OA.1

O603HayYeHNe CCbISIOYHOro CreneHb O603HaveHne 1 HaumMeHoBaHue COOTBETCTBYHOLLETO
MeXaAyHapoaHOro CtTaHgapTa COOTBETCTBUA HaunoHa/IbHOro CtaHgaprta

*

ASTM E 691—99 —

* COOTBETCTBYIOLWMIA HAUMOHANbHbLIW CTaH4ApPT OTCYTCTBYeT. [lo ero MpuHSATMA PEeKOMEHAYEeTCs UCMNofb30BaTh
nepeBoj Ha PYCCKMUIA A3blK 4AHHOTO MEXAYHapoA4HOTo cTaHhapTa.

Bubnuvorpacdus

L ASTM D 6353  Standard Guide for Sampling Plan and Core Sampling for Prebaked Anodes Used in Aluminum
Production

ACTM [ 6353 CTaHaapTHOe PYKOBOACTBO MO NjlaHy BbIGOPOYHOTO KOHTPO/IS M 0TGOPY 06pasL,oB OT 060XKEHHbIX
aHoOA0B, UCMOJ/Ib3YEMbIX MPU NPOU3BOLCTBE a/llOMUHUS

[2] ASTM D 6354  Standard Guide for Sampling Plan and Core Sampling of Carbon Cathode Blocks Used in Alumi-
num Production

ACTM [, 6354 CTaHfapTHOe pPyKOBOZACTBO NO MaHy BbIGOPOYHOIrO KOHTPOAS M OTGOPY 06pas3L0B OT YIIePOAHbIX
KaToAHbIX 6/10KOB, UCNOMb3YEMbIX NPU NPOU3BOACTBE aNlOMUHNA

[3] ASTM D 6558 Test Method for Determination of TGS C02 Reactivity of Baked Carbon Anodes and Cathode
Blocks

ACTM [ 6558 CTaHOapTHbIA MeToA onpefesieHUs peakuMOHHONW CNOCOGHOCTM OBGOXXKEHHbIX YINEepoAHbIX aHo-
00B 1 KaToAHbIX 6N10KOB B cpefe AMokcuga yrinepoga C MCNosb30BaHNWeM TepMorpaBsnumeTpuue-
ckoro aHanusa (TrA)

1
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