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MpeaucnoBue

1 NOArOTOBJIEH depepantHbIM roCcy4apCTBEHHbLIM YHUTAPHbLIM NPeanpuUATUEM «Bcepoccuinckuin
Hay4YHO-UCCref0BaTeNbCKMI UHCTUTYT aBUALMOHHbLIX MaTepuanoBy, 0CyaapCTBEHHbIM HAaYYHbIM LLEHTPOM
Poccuiickoit depepauum coBMeCTHO ¢ OTKPbITbIM akLMOHEepHbIM o6wectBom «HIMO Creknonnactuky», O6b-
eIMHeHneM topuamnyeckux nuy «Cor3 nNpon3BoaMTENEen KOMMO3MTOB» U OTKPbITbIM aKLMOHEPHLIM 06Lue-
cTBOM «MHCTUTYT nnactuyeckmx macc umenun IN.C.INetpoBa» Ha OCHOBE ayTEHTUYHOrO NEpPEBOAA Ha PYCCKUN
A3bIK YKA3aHHOIO B NYHKTE 4 MeXAayHapoAHOro crtaHgapTa, KOTopbii BbinonHeH ®ryrn «CTAHOAPTUH-
SOPM»

2 BHECEH TexHuyeckum kOMUTETOM MO ctaHgaptusaummn TK 230 «Mnactmacckl, NOAUMMEPHbIE Ma-
Tepuanbl, METOAbI NX WUCMbITAHUIA»

3 YTBEPXXOEH M BBEAEH B JEWCTBWE Mpukasom deaepanbHOro areHTCTsa no TEXHUYECKOMY
perynupoBaHuto n metponorumn ot 19 Hoabpsa 2015 r. Ne 1873-ct

4 Hacroawwn ctaHaapt aBnsieTca MOAUMUUUPOBAHHBIM MO OTHOLLEHWIO K MeXAyHapOAHOMY CTaH-
napty MCO 11358-1:2014 «[lMnactmaccbl. TepmorpasumeTpua (TI) nonumepos. Yacte 2. OnpegeneHune
aHeprun aktusaumm» (ISO 11358-2:2014 «Plastics — Thermogravimetry (TG) of polymers — Part 2: Deter-
mination of activation energy») nyrem nsmeHeHusa otaernbHbIX CrOB U )pas, a Takke HEBKIIOYEHUS OTAESb-
HbIX CTPYKTYPHbIX 31EMEHTOB, CCbINOK W/UMNKU AONOMHUTENbHLIX 3NeMEHTOB. [na yyeta noTpebHOCTEN HaLm-
OHanLHOM 9KOHOMUKM Poccuiickon depepaumm n3 craHgapra WCKAKYEHa CCbiflka Ha MEXayHapOAHbI
craHgapt CO 472 «IMnactmaccel. Cnoeapby (Plastics — Vocabulary).

JononHutencHble cnoea, dpasbl, NokaszaTenu, BKMIOYEHHbIE B TEKCT HACTOSILLEro crtaHgapTra Ans
yyeTa noTpebOHOCTEN HauuoHanbHOM SKOHOMUKKN Poccuickon degepauun, BelaeneHbl KYypcMBoM

5 BBEJEH BIMNEPBbIE

lMpasurna npumeHeHus Hacmosweeo cmaHdapma ycmaHoseneHbi ¢ TOCT P 1.0—2012 (pasden 8).
UHpopmayus 06 usMeHeHUsIX K Hacmosuemy cmaH0apmy nybnukyemcs 6 €xxe200HoM (1o COCMOSHUKO Ha
1 aHeaps mekyuiezo 2o00a) UHhopMayUOHHOM yKasamene «HauyuoHanbHble crmaHd0apmbi», a oguyuansHbill
mekcm u3MeHeHull U rnornpasok — 6 eXeMecs4HOM UHGOPMaUUOHHOM yKa3amerne «HauyuoHanbHble cmaH-
Oapmei». B cnyyae nepecmompa (3ameHbl) unu OmmeHbl Hacmosauwieao cmaHdapma coomeemcemeyrouiee
ysedomneHue 6ydem onybrnukogaHo e briuxalituem 8bilyCKe eXeMeCca4YH020 UHHOPMaUUOHHO20 yKa3ame-
na «HayuoHanbHbie cmaHdapmely. Coomsemcemesyrouiass uHgopmayus, yeedomrieHue U mexkcmbl pasme-
warmes makxe 6 UHOPMayUOHHOU cucmeme obuweeo rnob3oeaHus — Ha oguyuanbHom calime ®elde-
panbHo20 aseHmemea [0 MEeXHUYECKOMY pe2ynupoeaHuro U memposoauu e cemu WHmepHem
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(UCO 11358-2:2014)

HAUVWOHANBbLHBIN CTAHAOAPT POCCUNCKON GEQLEPALUUMN

Mnactmacchbl
TEPMOIPABUMETPUA NOJIMMEPOB
YacTtb 2
OnpegesneHue 3HEPrun aKTMBaLuu

Plastics. Thermogravimetry of polymers. Part 2. Determination of activation energy

Aara BBeaeHuna — 2017—01—01

1 O6bnactb npUMeHeHus

Hacrosiwuii ctaHaapT yCTaHaBnuBaeT METOA onpeaeneHnsa SHepruu aktusauum E, B hopmyne Appe-
HUyca Ans Npouecca TePMUYECKOro (TEPMOOKUCIAMTENBHOrO) PasnNoXeHUA NONUMEPOB C NPUMEHEHUEM Tep-
morpasumeTpumn (TIN). MeToa nNpuMeHUM TOMbKO ANA OAHOCTAAWWHOrO npouecca. Ana MHOroctagnminHbIX
nNpoueccoB METOA NPUMEHUM B TOM CIlydae, €Cfn OHN COCTOAT M3 YETKO pasaeneHHbIX OA4HOCTaAUNHBIX pe-
aKkummn.

2 HopMaTtuBHbIE CCbISIKU

B HacTosiwem cTaHgapTe UCnonb3oBaHbl HOPMATUBHBIE CCbINKKU HA cCneayloLmMe CTaHAapTbI:

FOCT 9293—74 (MCO 2435-73) A3om 2a3006pasHblii U xudkull. TexHu4eckue ycrnosus

FOCT P 56721—2015 lMnacmmacchkl. Tepmoepasumempus nonumepos. Yacmp 1. Obujue npuHyunbi
(MCO 11358-1:2014, MOD)

MpumeyaHune—TIllpu MNONb3OBAHUU HACTOSLUMM CTaHAapTOM LenecoobpasHo NpoBepuUTb AeicTBUe
CCLINOYHbIX CTaHZapTOB B MHPOPMALIMOHHON cucTeMe obLLEro Nonb3oBaHWUs — Ha odulmansHoM caitte GegepansHoro
areHTCTBa Mo TEXHUYECKOMY PeryniMpoBaHUo M METPOSIOrUU B CETU VIHTEPHET UnK MO eXerogHoMy WH(POPMaLMOHHOMY
ykasaTento «HaluoHanbHele cTaHgapTbi», KOTOpbLIA OnNyGnukoBaH Mo COCTOSHUIO Ha 1 AHBaps TeKylero roga, u no
BBIMYCKaM eXeMeCA1HOro MHPOPMaLMOHHOTO ykasaTens «HauuoHanbHble cTaHaapThl» 3a TekyLluit roa. Ecnv sameHeH
CCINOYHbIA CTaHAapT, Ha KOTOpbIA faHa HefaTUpOBaHHasi CChiNKa, TO PEKOMeHAYETCA UCTONb30BaTh AEMCTBYHOLLYIO
BEPCUIO 3TOr0 CTaHJapTa C YY4eTOM BCEX BHECEHHbIX B [aHHYK Bepcuto U3MEHEHWN. ECnM 3aMeHeH CCbITOYHbIN
CTaHAapT, Ha KOTOpbI/i AaHa AaTUpoBaHHas CChifiKa, TO PEKOMeHAYEeTCs WCMoNb3oBaTb BEPCUK STOrO CTaHAapTa C
yKka3aHHbLIM Bhille FOAOM YTBEPXAEHUA (MPUHATMA). Ecniv nocne yTBepxAeHUs HACTOALLEro cTaHhapTa B CCbITOMYHbINA
CTaHAapT, Ha KOTOpbI/ AaHa AaTMpoBaHHas CChilka, BHECEHO W3MEHeHWe, 3aTparvBatollee MOMoXeHWe, Ha KoTopoe
AaHa cchlfika, TO STO MONOXKEHWEe PeKOMeHOYeTCs MpUMeHATb Ge3 yyeTa AaHHOrO WU3MeHeHWs. Ecnn cebinouHbIi
CTaHfapT OTMeHeH Ge3 3aMeHbl, TO MONOXEHWe, B KOTOPOM [laHa CChifika Ha Hero, PeKOMeHIYeTCs MPUMEHSTb B YacTy,
He 3aTparuBaroLLeli 3Ty CChKY.

3 TepMuHbI U onpegeneHns

B HacTosiwiem ctaHpapTe npuMeHeHbl TepMuHbl o FOCT P 56721, a Take cneayiolme TEPMUHbI C
COOTBETCTBYIOLLIMMU ONpeenNEeHNAMU:

3.1 dpopmyna Appennyca: dopmyna, oTpaxaroLasi 3aBUCUMOCTb KOHCTaHTbl CKOPOCTU peakuuu oT
TemnepaTtypsl.

MpuMedaHune— KoHCTaHTy CKOPOCTU peakuun paccumTLIBatoT Mo opmyne
k=A eCERD, 1)
rAe k— KOHCTaHTa CKOpOCTU peakumm, pasHas (do/dt), ¢
A — npeA3KCnoHeHLManbHbI MHOXUTENb, C
E, — sHeprua aktmsauyun, [x - Mo
R — rasoBas noctosHHas, pasHas 8,314 [Ix - K" monb
- T — aBcontoTHas Temnepartypa, K.

U3spaHue opuumnansHoe
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3.2 aHeprusa aktusauum (E,), x monb OHeprus, npeBbILIAOLWAs 3HEPruio OCHOBHOIO COCTOSIHUSA,
koTopas fosmkHa ObiTb Ao6aBneHa K aTOMHON MW MOJSIEKYNSIPHON CUCTEME, YTOObI MOT NMPOU3ONATU KOHKPET-
HbI NpoLecc.

3.3 cTeneHb npeBpaweHua ¢: Macca npoayKTOB peakumm, NPUCYTCTBYIOLLMX B KOHKPETHLIA MOMEHT
BPEMEHU U NPU KOHKPETHON Temnepartype, OTHECEHHAas K Macce NMPOAYKTOB B KOHLIE peakLuu.

[TpuMeyaHmna
1 CteneHb npeBpaLleHns onpeaensaioT no dpopMyne
o= M, @
M, -M;

rae M; — ucxofiHas macca obpasya, Mr,
M, — Macca o6pasta B KOHKPETHbBI MOMEHT BPEMEHU M NPU KOHKPETHOIR TeMnepaType, Mr,;
Mr— Macca obpasya B KOHLe peakLuu, Mr.

2 Ina MHorocTafuiiHbIX peakLnii cTeneHb NpeBpaLleHna BLIMUCAAIOT OTAENBHO ANS KaXAoi cTaguu.
3 CTeneHb npeBpalleHus — Geapa3MepHas BENMUYUHA, €€ 3HaYeHne namensieTca ot 0 go 1.

4 CywHoCTb MeToaa

HarpeatoT 06pasiibl AN UCTILITAHUS NPU HECKOMbKUX Pa3NMYHLIX CKOPOCTAX HArpeBaHWst U U3Meps-
0T M3MEHEHWE MacChl B 3aBMCMMOCTM OT Temnepartypbl. Onpeaensior TeMneparypbl, COOTBETCTBYIOLLME
3alaHHbIM CTEMEHsIM NPeBpaLLeHUs AN KaXA0#i CKOPOCTM HarpesaHus. [ins 3agaHHON CTENeHU npespaLye-
HUA CTPOSAT rpaciuk 3aBUCUMOCTM norapucdma CKOPOCTU HarpeBaHwsi OT 06paTHON BENMUYNHLI aBCOMIOTHON
TEMMNEPATYPbl U PACCUNTHLIBAIOT SHEPIMIO AKTUBALMK MO HAKMOHY NOMYYEHHON Takum 0BGpasom NpsiMon nu-
HUW.

5 Annaparypa u Mmamepuarbl

Cwm. OCT P 56721 (pa3den 5).

6 Kanubpopka no macce u temneparype
6.1 Kanu6poeka no macce

CMm. FOCT P 56721 (nodpa3sden 7.1).

6.2 Kanu6poBka no Temneparype

CM. FOCT P 56721 (nodpa3aden 7.2).
7 O6pasubl AnA ucnbiTaHUA

O6pasubl AN UcrbITaHUA MOTYT BbiTh B (hOPME MOPOLLKA, FPaHyr, XMomnbeB, HUTEN urn nnexkn. Mpu
HeobxoaAMMOCTM 0Bpasupl ANst UCMLITAHUSI TOTOBAT NMYTEM Pe3kU MaTtepuana [0 pasmepa, COOTBETCTBYHOLLE-
ro npubopy (cMm. FOCT P 56721). Yactuupsl Manoro pasmepa, T.e. UMeIoLLue BbICOKOE COOTHOLLEHUE nnoLya-
[N NOBEPXHOCTU K 06bEMY, ABNAIOTCA NPeANOYTUTENbHBIMU. ONA YMEHbLUEHMS) pasmepa 4acTul, MOXHO UC-
nonb3oBatb N3Mernb4YeHne B MeIrbHULE C XXUOKUM a30TOM.

8 MpoBeaeHue ncnbITaHUsA
8.1 O6wue nonoxeHuns

CM. FOCT P 56721 (nodpasden 8.1).

MpoBoaAT ucnbiTaHue Npu TPex unu Gonee CKOPOCTSX HarpeBa, UCNONb3ys 06GpasLbl, OTNMYaoLLMECs
no macce He 6onee Yyem Ha = 1 %. HusLwas 1 BbICLLAS CKOPOCTU HAarpeBa AOJHKHbI OTNIMHATLCA ApYr OT Apyra
He meHee YyeMm B 5 pas.

[ns NOBbLILEHWS TOYHOCTU OMPEAENeHus 3anucbiBAlOT MacCy MyCTOro TWUINA, KOTOpbIN rpedsapu-
MesibHO HarpeBaloT B TeX JKe aTMOCEPHbIX YCIOBUAX, MPU TEX Xe CKOPOCTSX NOTOKa rasa u Harpeea, KoTo-
pbie 6y0ym ucnonb3oBaThCsA NpU UCTbITaHUM oBpasua. Ecnu B npouecce MCNbITAaHUS NPOUCXOAUT U3MeHe-

2
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HWe Maccbl MycToro TUrna (KOTopoe 0ObIYHO CBA3bIBAIOT C BblTa/IKMBAIOLWLEN CUOI), BbIUMTAIOT KPUBYIO, MO-
JYYEHHYI0 A1 MyCTOro TWINA W3 KPUBOW, MOSTyYEHHOW 4151 MCMbITyemMoro obpasua, v nosiyyaloT CKOppeKTu-
poBaHHyto Tl KpuByto Ansa obpasua.

McnbiTaHne NOBTOPAIOT A/ BCEX CKOPOCTe Harpesa. CKOPPEKTUPOBAHHbIE KPUBbIE VMCNOMb3YIOT ANS
aHa/m3a pesybTarTos.

MpnmeyaHune — PekoMeHayeTcs MCNOMb30BaTh 06paslibl Maccoli MeHee 10 Mr 1 CKOPOCTW HarpeBa MeHee
10 K mmuH-1. Ana o6pasuoB Maccoii 6onee 10 mr n ckopocTeil HarpeBa 6onee 10 K mmuH-1 TemnepaTypa o6pasua mo-
XeT He COOTBETCTBOBATb TPebyemMoMy TemnepaTypHOMy npodhusio.

8.2 HeokucnutenbHble peakuunu

[na npepoTtBpalleHna okucieHna obpasua BO BPeMS WUCMbITaHMSA, eC/iv Heob6XxoAyuMo, NofaepxusatoT
aTmocdepy UHEepTHOro rasa Wiy asoTa. Icnonb3yT TOMbKO OUULLEHHBIR ra3 (YMCTOTON He meHee 99,95 %).

PekomMeHayeTCcst npuMeHsiTb a30T no FOCT 9293 NoBbILWEHHOW YACTOThI, AOMNYyCKaeTCsA NpUMeHe-
Hue TexHuyeckoro asoTa rno NOCT 9293 ¢ npMMeHeHEeM OCYLWUNTENs, PEKOMEHL0BAHHOIO N3roToBUTE-
nem npubopa.

8.3 OKucnuTesnibHble peakumnmn

Mpn WChbITaHWKM MONMMEPOB, KOTOPblE MOABEPralTCs OKUC/UTENbHLIM PeakumsiM, WUCMOoJb3yT aTMo-
chepy oKMCUTENbHOTo rasa (kMcnopoga wiv Bo3ayxa). [aHHble O BUAE W UMCTOTEe MCMo/b3yemoro rasa
BK/IIOYAKOT B MPOTOKO/ MCMbITAHNSI.

9 O6paboTKa pe3ysbTaToB

9.1 Npadhnyeckoe npepncrasieHne

Mony4eHHble TEpMOrpaByuMeTpUYECcKne AaHHble NPeACcTaBNsAT B BUAE KPUBOI 3aBMCUMOCTU U3MEHe-
HWA Maccbl WM U3MEHEHUA MacChl B NMPOLEHTax OT TeMnepaTypbl. XapakTepHble TeMnepartypbl onpeaensoT
n3 Tl kpuBoi B cootBeTcTBUMM ¢ TOCT P 56721.

9.2 OnpepfeneHne aHeprum akTmsaumm

MpoBEpsIOT, UTO KOHEeYHas Macca, AOCTUTHYTasi B KOHLE KaXAOro M3MepeHwusl, NOCTOsIHHA, YTO yKasbl-
BaeT Ha 3aBEepLUEHME peakuyu, 1 YTo NPOLEHTHOE M3MEHEHWE Macchl OT Havasla M3MepeHusl [0 ero KoHua
NSt K&XO0W CKOPOCTW HarpeBaHUsi OfMHAKOBO.

[ONna fgaHHol cTeneHu npespauleHus a no T KpUBLIM OMNPeSensitoT abCoMTHbIE TemnepaTypbl A/is
KaXK[oi ckopocTu HarpeBaHusi (3 MOBTOPSAOT onpeaeneHne Ans Apyrux cTeneHel npespalyeHns. TUNUYHbIE
KpuBble MokasaHbl Ha pucyHke 1.

PucyHok 1 — OnpegeneHve abconmoTHONM TeMnepaTtypbl
[ONSi AaHHOW CTeneHy npeBpaLLeHnsi U CKOPOCTU HarpeBaHus
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MpubnmxkeHHoe cooTHOoWweHWe, npusegeHHoe B dpopmyne (3), 66110 nonyyeHo O3aBa U No3gHee —
®nuHHOM 1 Bonnom [1] u [2] n ucnonb3yeTtcsa Ana onpegeneHns aHeprum axktusauum Ea

log/? + 0A567(EJRT) = constant, 3)
rae E, R — aHeprusa aktuBauumn un rasoasi noctossHHasa (R = 8,314 [ K"1 monb"1l) COOTBETCTBEHHO.
Ons ckopocTteit Harpesa /7 /72, /b, ... n Temnepatyp b T2 T3 nonyyawT dopmyny (4) gna gaHHoM
CTeneHu npespalleHns a,:
log/l, + 0,4567(EJRT)) - log/?2+ 0,4567(£di2 - logft + 0,4567(EJRTI. 4

CTposiT rpacdhuk 3aBMCMMOCTU 3Ha4YeHus norapudma CkopocTu Harpesa log/? oT BeNMUMHbI, 06paTHOW
abconoTHON TemnepaTtype T 1408 kaXAoW cTeneHu npeBpaleHus a, nosy4valT Cepuio npsAmMbIX (CM. pucy-
HOK 2) W paccyMTbiBalOT 3HEPrui0 akTmBauum Er no HaknoHy npsimoin (- 0.4567EJR) gnsl Kaxgoi cTeneHu
npespaLyeHuns.

MpumeyaHunsa

1 YKa3aHHbIii MeTof, HEMPUroAeH A1 O4eHb BbICOKWUX CTENEHel npeBpaLLeHus.

2 YKa3aHHbI MeTOf, HEHaZEXEH, €C/n 3HaYeHne Ea n3meHsieTca B LUMPOKMX Npejenax B 3aBUCMMOCTH OT cTene-
HW NpeBpalLleHns n/unm 3asucnumocTs logl.'— T 1HenuHeliHa.

PrcyHoK 2 — 3aBUCMMOCTb CKOPOCTU Harpesa OT BeNMYMHbI 06paTHOW abCcontoTHON TeMneparypsl
10 NpeynsnoHHOCTb
cwm. [3].
11 MNMpoTOoKO/M UcnbiTaHUA

B npoTokone ucnbiTaHUsA yKasblBaloT:

a) CCbl/IKy Ha HacToAWMI CTaHAapT;

b) UHDOpPMaLU0, HEOBXOAUMYHO ANSA NOMHON MAEHTUIMUKALMM UCMbITAHHOrO Marepuana;

c) hopmMy 1 pasmepsbl (ECNN 3TO BO3MOXHO) 06pasua A5 UCNbITaHUs;

d) maccy obpasua Ans ucnbiTaHus;

€) yCNoBMA KOHAULMOHMPOBaHUA obpasua nepes ucnbiTaHueMm;

f) pasmepbl 1 maTepuan TUrNA gna obpasua;

[) NCnonb30BaHHy0 aTtMmocdepy M CKOPOCTb NOTOKa rasa;

h) ncnonb3yemble ckopocTn Harpesa,

i) aTanoHHbIM MaTepuan, Ucnosb3yeMblil 4NA KannbpoBKM No Temnepatype;

j) aHepruio akTMBauuu, onpefeneHHyr ¢ ucnosnb3oBaHnem dpopmysnbl (1) nam (3)]

k) nio6ble HabngeHus, kacawlwmecs 060pyfoBaHMs, YCNOBUIA UCMbITAHUA WM NOBELEHUSA UCMbITYe-
Moro obpasua,;

I) 4aTy NpoBefeHNA UCTbITaHUSA.
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