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[lpeoucnoBue

1 NMOAIOTOBJIEH ®epepanbHbiM rocyaapCTtBEHHbLIM YHUTAPHLIM MPeanpuaTuemM «BcepoCcCUmnckmun
Hay4yHO-UCCNeaA0BaTENbLCKUN UHCTUTYT aBUALIMOHHLIX MaTtepuanoB», ['ocyaapCTBEHHbIM Hay4YHbIM LUEHTPOM
Poccunckon deaepaummn coBMeCcTHO ¢ OTKPbITbIM akunoHepHbiM obLuecTtBoM «HIMO Creknonnactuk», O0b-
eAMHEHNEM topuaundveckux nuy «Coto3 npoussoantenen KomMno3ntoB» U OTKPbITbIM aKLMOHEPHLIM OOLLIE-
CTBOM «VIHCTUTYT nnactuyeckux macc umeHu I'.C.I'NeTpoBa» Ha OCHOBE ayTEHTUYHOIO NepeBoaa Ha PyCCKUN
A3blK YKa3aHHOro B NyHKTe 4 MexXayHapoaHoro craHpgaprta, KoTtopbin BbiMnonHeH Pl YT « CTAHOAPTUR-
OOPM»

2 BHECEH TexHu4yeckum komuteToMm no craHaaptusaumm TK 230 «lMnacTtmacckl, NONMMEPHbIE Ma-
Tepuanbl, METOAbl UX NUCMNbITAHUNY

3 YTBEPXXOEH N BBEOEH B OEVCTBWE Mpukasom denepanbHOro areHTcTea no TEXHUYECKOMY
perynupoBaHuio n metponorun ot 19 Hoadpa 2015 r. Ne 1873-cT

4 Hacrtodwun ctaHaapTt daeBndaetca moanduUMpoBaHHbLIM MO OTHOLUEHUIO K MeXAyHapOAHOMY CTaH-
napty NCO 11358-1:2014 «[1nactmacchl. Tepmorpaesumetpua (1) nonumepoB. Yactb 2. OnpeaeneHune
oHeprun aktuauumn» (ISO 11358-2:2014 «Plastics — Thermogravimetry (TG) of polymers — Part 2: Deter-
mination of activation energy») nyrem M3MeHeHUa OTAENbHLIX CINOB U Ppa3, a TakkKe HEBKMNIOYEHUA OTAENb-
HbIX CTPYKTYPHbIX 3NIEMEHTOB, CCbINIOK UW/UINMKN AOMNONHUTENbHbLIX 3NeMeHTOB. [nga yyeTta noTpedHoCTEN HALU-
OHanbHOU 3KOHOMWMKM Poccuuckon depepaumn M3 craHaapra MCKNKOYEeHa CCblNlka Ha MeXayHapoAHbIN
craHaapt NCO 472 «l'nactmacckl. Cnosapb» (Plastics — VVocabulary).

[lononHUTENbLHbIE CnoBa, opasbl, NoKasaTenu, BKIMIOYEHHbIE B TEKCT HACTOALLEro craHpgapra Aans
yyeTa noTpedHOCTEN HALUMOHANbHON 3KOHOMUKKU Poccuickon deaepaunmn, BblaeneHbl KYPCUBOM

S BBEAEH BI'NEPBbIE

[1pasuna npumeHeHuUa Hacmosaweao cmaHoapma ycmarossneHbl 8 [OCT P 1.0—2012 (pa3oesn 8).
VIHbopmayusa 06 USMEHEHUSX K HacmosduwemMy cmaHoapmy rnybrnukyemcecs 8 eXXe200HOM (10 COCMOSAHUK Ha
1 aH8apsa mekyuwieao 2o0a) UHpopMayUuoOHHOM yKkalamerne «HayuoHarbHbie cmaHoapmsbi», a ochuluarbHbil
meKcm U3MeHeHuUl U rnornpasoK — 8 €XXeMeCAYHOM UHOPpMaUUOHHOM yKa3amerse «HayuoHasbHblie CmaH-
dapmsbi». B cny4yae nepecmompa (3amMeHbl) unu ommMeHbl Hacmosawieao cmaHoapma coomeememesyroujee
yeeodomMmreHue bydem onybrnukoeaHo 8 bruxxaluuieM 8biNyCKe eXeMeCca4YH020 UHpOoOPMayUOHHO20 yKalame-
na «HayuoRrasnbHbie cmaHOapmbl». Coomeemcemesyrowas uUHgopmayusa, yeeooMIIeHUe U meKemsbl pasme-
wiaromes makxe 8 UHgopmMauUuoHHOU cucmeme obuwiea0 rnoib30eaHus — Ha oguyuarbHOM caume Qede-
panibHo20 azeHmemea o0 MEXHUYECKOMY peaynuposaHuro u memporsnoauu 8 cemu HVIHmepHem
(www.qgost.ru)

© CtaHgapTtuHdopm, 2016

Hactoawmn ctaHgapt He MOXeET ObITb MONMHOCTbIO UITM YACTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH W
pacnpoCTPaHEH B KayecTBe oduumanbHoro ndgaHua 6e3 paspewweHna degepanbHOro areHTcTea no TEXHMU-
4YECKOMY PErynupoBaHuio U METPOJIOTUN
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Plastics. Thermogravimetry of polymers. Part 2. Determination of activation energy

lata BBegeHua — 2017—01—01

1 ObnacTb NPUMEHEeHUS

HacTodwunn ctaHgapT yctaHaBnmMBaeT METO ] ONnpeaeneHua SHeEPrum aktusauun £, B opmyne Appe-
HUyca ana npouecca TepPMUYECKOTO (TEPMOOKUCTIUTENBHOIO) PasnoXXeHnda nonMMepoB ¢ NPUMEHEHUEM TEP-
MorpasumeTpun (T1). Metoa npuMEHMM TONMbKO ANA OAHOCTAAMMHOrNO npouecca. [Ana MHOroctagumHbIX
npoLeccoB METOA NPUMEHUM B TOM Clyyae, €Crnm OHU COCTOAT U3 YETKO pasgeneHHbIX OAHOCTaAUNHBIX pe-
aKLINN.

2 HopmaTuBHbIE CCbISNKWN

B HacTtodweM ctaHaapTe UCNONb3oBaHbl HOPMATUBHLIE CChINIKM HA cCneayloLine ctaHaapThl:

[OCT 9293—74 (MCO 2435—73) A30m 2a3006pa3Hbill U XUOKUU. TexHU4YecKue ycriosus

[OCT P 56721—2015 lNnacmmaccsl. Tepmoepasumempus nonaumepos. HYacmep 1. Obwue npuHyuUnt
(NMNCO 11358-1:.2014, MOD)

MpnMmeyvyaHune —Illpyn NONbL3OBAHUN HACTOALWMM CTaHAapToM Uenecoobpa3Ho NpoBepuUTb AelcTBue
CChINMOYHbIX CTaHAapToOB B MHAOPMaLMOHHON cucteMe obLLero nofib3oBaHna — Ha oduunansHoM cante PegepalnbHOro
areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHuio N METPONOrMM B ceTU VIHTEPHET UNn No exerogHoMy MHPOpMaLNOHHOMY
yKasaTent «HauuoHanbHble CTanAapThbl», KOTOPbLIA OMybriMkoBaH Mo COCTOAHUIO Ha 1 sAHBaps TeKyllero roga, U no
BbIMYCKaM eXeMeCsAYHOro MHpopMaLIMOHHOro yKasaTens «HaunoHanbHble cTaHAapThl» 3a TeKyLnid roa. Ecnu 3ameHeH
CCBINMOYHbIA CTaHAapT, Ha KOTOPLIA AaHa HeAaTUpOBaHHasA CChbiNKa, TO PEKOMEHAYETCS MCNOoNb3oBaTh AENCTBYHOLLYHIO
BEPCUIO STOr0 CTaHjapTa C YYEeTOM BCEX BHECEHHBLIX B JaHHY BEPCUO U3MEHeHWWA. Ecnu 3aMeHeH CChINOYHbINA
CTaHAapT, Ha KOTOPbLIA AaHa JaTupoBaHHasA CChiNka, TO PEKOMEHAYETCA WUCMOoNb3oBaTb BEPCUIO 3TOr0 cTaHgapTa C
yKasaHHbIM BblLLE FOAO0M YTBEPXAeHUs (NpuHATUA). Ecnn nocne yTBepXAeHUs HacTOSILEro cTaHgapTa B CCbINOYHbIN
CTaHAapT, Ha KOTOPbLIA AaHa AaTMpoBaHHasA CChbiflKka, BHECEHO U3MEHEHMWe, 3aTparvBatolliee MOMOXeHUe, Ha KOTopoe
NaHa CChbiflka, TO 3TO MONOXEHWe peKoMeHAyeTcA NPUMeHATb 0e3 yyeTa AaHHOro naMeHeHusa. Ecnu ceblnouYHbINA
cTaHpapT oTMeHeH 6e3 3aMeHbl, TO NONOXEeHUE, B KOTOPOM Al@aHa CChIfIKa Ha Hero, pekoMeHAyeTcsi MPUMEHSATb B HacTH,
He 3aTparnBaroLLEeN STy CChINKY.

3 TepMUHbI U onpeaeneHnn

B HacTtodwem crtaHgapte npumeHeHbl TepMUHbI No fOCT P 56721, a Takke cneayroLwme TePMUHLI C
COOTBETCTBYOLLUMMUK ONpPeaeENEHNAMM:

3.1 dbopmMmyna AppeHuyca: Popmyna, oTpaxawLlaad 3aBUCUMOCTb KOHCTAHTbl CKOPOCTU peakUuun oOT
TeMnepaTypsl.

[MpuMedaHUNe— KOHCTaHTY CKOPOCTU peaKkunn paccyuTbiBatoT No hopmyne
k= A e FRD (1)

rae k — KOHCTaHTa CKOpocTu peakuunun, pasHas (do/dt), c '
A — npeaskcnoHeHUWanbHbIM MHOXUTEND, c
E, — SHeprna akrusauuu, x - MOJ‘II::_1;
R — rasoBasi NoCcTosaHHaaA, paBHaa 8,314 X - K™ Monb
_1; T — abcontTHaa TemnepaTypa, K.

N3pnaHue odpuumnanbHoe
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3.2 3Heprua aktusauuum (E.), Dbk MOJIb JHepruda, npesbiLlaoLLlag 3HEPro OCHOBHOINO COCTOAHUA,
KoTopasa AomkHa ObITb AoDaBrneHa K aTOMHOW UMW MONEKYNAPHONU cucteme, Ytodbl MOr NPOU3OUTU KOHKPET-
HbI NPOLECC.

3.3 cTeneHb npeBpaweHua a: Macca npoaykToB peakuuu, NPUCYTCTBYIOLLUUX B KOHKPETHbLIN MOMEHT
BPEMEHU U NPU KOHKPETHON TEMNEpPATYPE, OTHECEHHAA K Macce NPOAYKTOB B KOHLIE peaKLIUn.

[TpuymMmeyvyaHn4
1 CTeneHb npeBpalleHna onpeaensaT no popmyne

YR 2)

Mi
O =
Mi

raoe M, — ncxogHaa Mmacca obpasya, Mr,
M, — macca obpasia B KOHKPETHLIM MOMEHT BPEMEHU U NPU KOHKPETHOW TeMnepaType, Mr;
Mr— Mmacca obpasia B KOHLE peakLnKn, Mr.

2 [Inst MHOroCTaAWMNHbLIX peakuuii cTeneHb NpeBpalleHUsa BBIMUCMAKT OTAENBHO AN KaXA0A cTaguu.
3 CTeneHb npeBpalleHns — He3pa3mepHas BeNM4YuHa, ee 3HavyeHune namensetcss ot 0 go 1.

4 CyuwHOCTbL MeToaa

HarpeBaloT o0pasubl ANS UCMbITAHUA MPU HECKONbKUX Pa3NMUYHbIX CKOPOCTAX HArpeBaHUAa U Uameps-
0T U3BMEHEHWE MacCbl B 3aBUCUMMOCTU OT Temnepartypbl. OnpeaendaoT TeMnepartypbl, COOTBETCTBYIOLLUE
3aJaHHbIM CTENEHAM NpPeBpAaLUEHNA ANA KaXXO0W CKOPOCTU HarpeBaHud. [nga 3agaHHOW CTeneHu npespaLle-
HUA CTPOAT rpadukKk 3aBUCUMOCTU norapudma CKOpoCTn HarpeBaHUs OT 00paTHON BENUYUHBLI ADCONIOTHOW
TeMnepaTypbl U PacCYUTbIBAIOT SHEPTUIO aKTUBALMK MO HAKMOHY MONy4EHHOW TakMM 00pa3om MpPsSMOWn Iu-
HUMN.

5 Annapartypa u mamepuarnbli

CM. FOCT P 56721 (pa3den 5).

6 KannbpoBka no macce u Temneparype
6.1 KanunbpoBka no macce

CMm. FTOCT P 56721 (nodpa3sden 7.1).

6.2 KanunopoBKa no temneparype

CM. FOCT P 56721 (nodpa3sden 7.2)

7 O6pa3ubl Ansa UcnbiTaHUA

Obpasubl ANa UcnbiTaHUA MOryT ObITb B OpMeE MOPOLUKA, rpaHyn, XN0NbeEB, HATEN NN NNEHKU. [1pu
HeoOXxoaAMMOCTK obpa3sLbl ANA UCNbITAHUA TOTOBAT NYTEM PE3KM Marepuana Ao pasmepa, COOTBETCTBYIOLLE-
ro npudopy (cm. FOCT P 56721). HYactuubl manoro pasmepa, T.e. UMeloLne BbICOKOE COOTHOLLEHUE NMAOLLA-
N NMOBEPXHOCTU K 00OBbEMY, ABNAIOTCA NPeANOYTUTENbHLIMWU. [ANa YMEHbLUEHUA pa3mepa YacTul MOXXHO UC-
NoNnbL30oBaTb U3MENbYEHUE B MENBbHULE C XKMOKUM a30TOM.

8 lpoBegeHMe UcnbITaHUA

8.1 OdowWwmMe NonoxeHus

CM.TOCT P 56721 (nodpa3oes 8.1).

[TpOBOAAT UCMbITAHMUE NPU TPEX UMK Donee CKOPOCTAX HArpeBa, UCNonb3ysa odbpasubl, OTNMYaOLLMNECH
no macce He donee yem Ha = 1 %. Hu3Lwasa v BbICLLAA CKOPOCTU HArpeBa AOMKHbI OTNMYaTLCA APYr OT Apyra
He MeHee 4yeM B S pas.

[1na noBbILLEHUA TOYHOCTU onpeaeneHusa 3anucbiBalOT Maccy NYCTOro TUIMNA, KOTOPbIN f1pedsapu-
meJsibHO HarpeBatoT B TEX XKe aTMOCEPHbIX YCNOBUAX, MPU TEX XXE CKOPOCTAX NOTOKA rasa u HarpeBa, KOTo-
pble 6yO0ym ncnonb3oBaTbCA NPU UCMNbITAHUM 00pasua. Ecnn B npouecce UCnbITaHUA MPOUCXOAUT U3MEHE-

2
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HMEe MacChbl MYCTOro TUrna (KOTopoe 00ObIYHO CBA3LIBAIOT C BbITANIKUBAIOLLEN CUMOW), BbIMUTAIOT KPUBYIO, MO-
NYYEHHYIO ANA NyCTOro TUrna nu3 KPUBOW, NONy4EHHOU ANA UCNLITYEeMOro oopasua, U nony4vyarT CKOPPEKTU-
poBaHHyO TI KpuBYytO Anga odbpasua.

IcnbiTaHMe NOBTOPAIOT ANA BCEX CKOPOCTEN HaArpeBa. CKOPPEKTUPOBAHHbLIE KPUBbLIE UCNONbL3YIOT ANA
aHanusa pe3ynbLTaToBs.

pumedaHune — PeKOMeHAYeTCA UCMoNb3oBaTh 0bpasubl Macco MeHee 10 MF M CKOPOCTY Harpesa MeHee
10 K- MmuH . [Ina obpasuoB Maccon bonee 10 Mr n ckopocTten HarpeBa bonee 10 K- MUH '~ TemnepaTypa obpasLa Mo-
)KET He COOTBETCTBOBaThL TpebyeMoMy TeMnepaTypHOMY NMPOoUnio.

8.2 HeokucnutenbHble peakuuu

[na npegoTBpaLleHUa OKMCNeHna odbpasua BO BpeMSA UCMbITAHUA, €Cn HE0DX0AMMO, NOALAEPKUBALIOT
aTMocepy MHEPTHOro rasa unu asota. Icnonb3yoT TONMbKO OYULLEHHBLIN ra3 (YMCTOTOU HE MeHee 99,95 %).

PexomeHoyemeces rnmpumeHsames a3om rno OCT 9293 noebitueHHOU 4ucmombl, 00ycKaemcs rpumMeHe-
HUe mexHu4yeckozo asoma no OCT 9293 ¢ npumeHeHuUemM ocywiumerns, peKkoMeH008aHH020 u3a2omoesume-
nieM npubopa.

8.3 OKucnurtenbHbIe peakuuun

[1pn ncnbiTaHMM NONMMMEPOB, KOTOPbLIE MOABEPraloTCA OKUCIUTENBHbLIM peakunam, MUCNONb3yT aTMO-
cdhepy OKUCNMUTENBbHOro rasa (kucrnopoaga vnu Bosayxa). [aHHblie 0 BUAE U YUCTOTE UCNONb3yeMOro rasa
BKIMHOYAKT B NMPOTOKON UCMbITAHUS.

9 ObpaboTKa pe3ynbTaTtoB

9.1 Npadpunyeckoe npeacrasreHue

[lony4yeHHbIE TEPMOrpaBUMETPUYECKNE AAHHbIE NPEACTAaBNAIT B BUAE KPMBON 3aBUCUMOCTU U3MEHE-
HUA MaCCbl UMM UBMEHEHUA MACChI B MPOLIEHTAX OT TEMMEPATYPLl. XapaKTepPHbIE TEMMNEPATYPbl ONPEAENAI0OT
n3 TI kpuson B cootBetctBun ¢ fOCT P 56721.

9.2 OnpeaeneHue 3Heprum akTuBaLmuu

[1poBEPAIOT, UTO KOHEYHAA Macca, AOCTUTHYTasA B KOHLIE Ka)XXA0ro M3MepeHud, noCTodgHHA, UTO yKa3bl-
BAeT HA 3aBepLUEeHnEe peakuun, U 4YTo NPOLIEHTHOE M3MEHEHNE MACChl OT Ha4Yana U3MEPEHUA A0 ero KoHua
Ana KaXXaou CKOPOCTU HarpeBaHua OAMHAaKOBO.

[lna paHHOW cTeneHn npeBpaLleHna a rno TI KpuBbIM ONpeaenatoT abCoNTHbIE TEMNEPATYPbl ANA
KaXXa oW CKOpOCTU HarpesaHud 3. [NoBTOpAIOT onpeaeneHue ana gpyrux cteneHen npeppatlieHnd. TunnyHble
KpUBbLIE NOKa3aHbl HA PUCYHKe 1.

PUCYHOK 1 — OnpepeneHne adbcontoTHON TeMnepaTyphl
4NA AaHHOW CTeneHU npeBpalleHna U CKOPOCTU HarpeBaHUs
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[TpUbNMXKeHHOE COOTHOLLIEHUe, npuBeaeHHoe B dopmyne (3), Obino nonydeHo O3aBa U No3gHee —
OnuHHOM 1 Bonnom [1] 1 [2] n ucnonbsyeTca Anga onpefgeneHns 3Heprum aktmeauuu £.,.

logh + 0,4567(E/RT) = constant, (3)
rae £, U K — 3Heprusa akTueaumm 1 rasoBasd NocTodaHHasa (K = 8,314 [ K_1'MOJ'II::_1) COOTBETCTBEHHO.
[na ckopocTel HarpeBa py, B, P, ... W TeMnepatyp 71, 15, 13 nonydyarT dopmyny (4) aona gaHHOM
CTENEHN NpeBpaLleHns g,
logh, + 0.4567(E/RT)) = logh, + 0.4567(E /RT,) = logh; + 0,4567(E,/RT3). (4)

CTpPOAT rpapunKk 3aBUCUMOCTU 3HAYEHUSA norapudomMma CKoOpoCcTU HarpeBa logh OT BENUYNHBLI, 0OpaTHON
aBCoNOTHON TemnepaType 7 AN KaXA0A CTENEHU NpeBpaLLeHUs o, Noy4atoT cepuio NpsaMbIX (CM. PUCY-

HOK 2) U pacCYUTBIBAKOT 3HEPrur aktmpauuu L, no HaknoHy npamMou (— 0.4567L,/R) ANa KaXXAoW CTENeHW
npeBpalleHns.

[TpyumMmeyvyaHNd
1 YKasaHHbIN MeTo4 HENPUrogeH ANga oveHb BbICOKMX CTeNeHe W npeBpalleHus.
2 YKazaHHbIN MeTo 4 HeHaAeXeH, ecnun 3HaueHue £, W3MeHAeTCH B LUMPOKKX Npejenax B 3aBUCMMOCTU OT CcTene-

HX NpeBpaLLeHUs U/unm saBucumocTb logs — 77 HenMHelHa.

Os=09 G, =0,7
G,=05
02=0,3
0= 0,1
22 .

2.0}
— 1,8}
R
=
X 16|
Q,
S
— 14 F
1,2
] ! ! 1 | -
4 1.5 1,6 1,7

1, , : ,

-3

-

-1

T (K-107)

PWUCYyHOK 2 — 3aBUCUMOCTbL CKOPOCTW Harpesa OT BennyuHbl 0bpaTHOW abconioTHOU TeMnepaTypbl

10 lNpeun3noHHOCTb
Cm.[3]
11 lNpoTokon ucnbitTaHUsA

B npoTOKONe UcnbiTaHUA yKasblBakoT:

a) CCbIJIKY Ha HacToAWMUN cTaH4apT,

b) MHpOPMaL Ko, HeoOXOoAMMYIO ANA NONHOW UAEHTUUKaUNKN NCNBITAHHOMC MaTepuana;

C) OOpPMY N pasMepbl (eCnn 3TO BO3MOXHO) oOpa3sla ANA UCNBITaHUA,

d) maccy obpasua Ana UcnblTaHug;

€) yCnoBuA KOHAUUMOHNPpOBaHWA obpasua nepel UCMbITAHUEM;

f) paamepbl U MaTepuan TUrNa anga obpasua,

Jd) NCNONb30BaHHYO aTMochepy U CKOPOCTb NOTOKA rasa;

h) ncnonb3yeMble CKOPOCTU HarpeBa,;

1) 3TaNOHHbLIA MaTepuan, UCNonb3yemMbl NS KanubpoBKK Mo TeMNepaType;

|) BHEPrUuro akTUBaUKWK, onpedeneHHYIo € Ucnonb3oBaHUem popmMynbl (1) Unu (3);

K) ntobble HabnoaeHnsa, Kacarowmecsa odbopyLoBaHNSA, YCNOBUKA UCTIBITAHWA UMW MOBELEHNA UCMBITYE-
Moro obpasua;

) paTy npoBeAeHUA UCMBbITaHUA.
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