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AHHOTANUA

IIpencraBnensl pe3ynbTaThl aHAIN3a EPBUYHBIX SKCIIEPUMEHTAIbHBIX KHHETHYECKUX JaHHBIX TEPMHUECKOTO
pasJIoKeHHs psifia BUHUIOBBIX MOJIMMEPOB B HEU30TEPMUUECKUX YCIOBUSIX TepMorpaBumerpuueckoro (TTA)
ananmza, muddepennmansHoit TepmorpaBumerpun (JTT), muddepeHnanbHOi CKaHUPYIOMIEH KaTOpUMETPUN
(ACK) n nannbpix aHanmuza otxoasmmx razoB (AOI') Ha mpeamer monydeHus: 0000IIEHHBIX MHBAPUAHTHBIX
3aBUCUMOCTEH, KHHETUYECKUX KOHCTAHT, C OLIEHKON CXOJMMOCTH Pe3YyJIbTaTOB U UX YCTOMYMBOCTH K BapbHUpOBa-
HHMIO YCJIOBUH UCTIBITAHUIN U CTPYKTYPbI TOJIMMEPOB. {151 aHami3a BIOpaHb! IOCTYITHBIE BOCIIPOM3BOJUMBIE IPYIIITBI
JIUTepaTypHBIX JAHHBIX TEPMUUYECKOTO Pa3IOKEHUS B YKa3aHHBIX YCIOBHUIX MOJIMBHHIIOBOTO CITUPTA, TOTUBUHUII-
XJIOpU/1a, IONMBUHIIIALIETaTa, MONMMBUHIIIMPPOIHUAOHA. [[J1 yCTaHOBIIEHHS B3aMMOCBSI3H ITapaMeTpoB 0000IIIEHHBIX
3aBUCUMOCTEHN C TeOMETPUIECKIMH CBOMCTBAMU KMHETHUECKMX KPUBBIX HA IUIOCKOCTH AOMOJIHUTEIILHO PaCCMOT-
PEHBI KUHETUYECKHE 3aBUCUMOCTH TEPMUYECKOTO PA3JI0KEHHUsI TIOTMBUHUIIHUTpATA U MoNMMBUHIIa3uAa. C ucoss-
30BaHHEM TPEJIOKEHHOTO paHee IBYXATAITHOIO METOo/a JIMHEeapH3alui MEPBUYHBIX HEN30TEPMUYECKUX TAHHBIX
Tr'A, ATT, ICK, AOI 115t BceX HOMMEPOB OMPENEICHBI JTMHEHHBIC MHBAPUAHTHBIC 3aBUCUMOCTH JUTSI KKIOU 13
Tpex obnactelt auHelHocTH. OnpeneeHbl TeMIepaTypHble TpaHUIbl Kax1oi n3 obnacteit muHelHOCTH. CXomu-
MOCTb pe3yJIbTaTOB aHaJIM3a MPOBOIMIIACE U TIOATBEP)KIICHA C TIPUBJICYEHUEM JINTEPATYPHBIX JAHHBIX 11 KHHETH-
YECKMX KOHCTAHT PacCMaTpUBAEMBIX MTOJMMEPOB U TOIYUYSHHBIX HHBAPHAHTHBIX 3aBUCUMOCTEN. J{1 monuBuHMII-
HHTparta (C pa3HbIM COJEPKAHHEM a30Ta) M0Ka3aHa XOPOoIlasi CXOAUMOCTh HAIIUX PE3YJIbTAaTOB C JINTEPATyPHBIMU
JAHHBIMH JU151 KOMIICHCALIMOHHOM 3aBUCHMOCTH, YCTOHYMBOM K BApbUPOBAHMIO COJIEPKaHMUSI A30Ta U HCTIOIb3YEMBIX
Mozesnelt (mecTb MOAENEH) pacipoCTpaHEeHUs peakuuH pa3nokeHus. [loka3aHa yCTOHYMBOCTH M CXOOMMOCTH
MHBAapHAaHTHBIX KMHETHYECKUX 3aBUCUMOCTEH B TpeX O0JacTAX JIMHEHHOCTH K W3MEHEHHIO: TUIIA MOJIUMEpPa, €ro
CTPYKTYPBI, YCIIOBHI UCTIBITAHUI, YTO ITO3BOJISIET IPUMEHSATH ITOJyUECHHbIE HHBAPHAHTHBIC 3aBUICUMOCTH B KQUECTBE
0a3pl 11 0000IIEHNST Pa3HOPOTHBIX KHHETHYECKHX JMaHHbIX. C MCIOJIB30BAaHUEM JIByXITAIIHOTO METO/a JIMHea-
pHU3alMKu ¢ BHIOOPOM B KauecTBE HE3aBUCHUMOW ITEPEMEHHOW BpEMEHH OIpezeieHbl 3HaYeHUs KUHETHYECKHX
KOHCTaHT, YTO TPpeOOBAIOCH /I aHAIN3a CXOIUMOCTH PE3YJbTaTOB U MOATBEPKICHUS BO3MOKHOCTH IPUMEHSThH
JUTSl TMHEapU3alyy MepBUYHBIX JAHHBIX Pa3HbIEC IBYXIapaMeTpUYecKHe JnHeapu3zyemble (pyHKumu. Pacmmpen
KaTaJor pe3y/bTaToB KWHETHYECKOTO aHAN3a TEPMHUYECKOrO Pas3fIOKEHUs COENMHEHWA pa3HBIX KIIACCOB C
UCTIONb30BaHNEM JABYXITAITHOTO METO/A JINHEAPU3ALINY [TEPBUYHBIX KHHETHYECKUX JTaHHBIX.
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Abstract

The results of analyzing primary experimental kinetic data on the thermal decomposition of a series of vinyl
polymers under non-isothermal conditions of thermogravimetric analysis (TGA), differential thermogravimetry
(DTG), differential scanning calorimetry (DSC), and evolved gas analysis (EGA) are presented. The aim is to
obtain generalized invariant dependences and kinetic constants, with an assessment of the convergence and
robustness of the results to variations in test conditions and polymer structure. Reproducible literature data on
the thermal decomposition of polyvinyl alcohol, polyvinyl chloride, polyvinyl acetate, and polyvinylpyrrolidone
were selected for analysis. To establish the relationship between the parameters of the generalized dependences
and the geometric properties of kinetic curves on the coordinate plane, the kinetic dependences of the thermal
decomposition of polyvinyl nitrate and polyvinyl azide were additionally considered. Using the previously
proposed two-stage linearization method for primary non-isothermal TGA, DTG, DSC, and EGA data, linear
invariant dependences were determined for each of the three linearity regions for all polymers, and the
temperature boundaries of each region were established. The convergence of the results was verified using
literature data for the kinetic constants of the polymers under consideration and the obtained invariant
dependences. For polyvinyl nitrate (with varying nitrogen content), good agreement with literature data was
demonstrated for a compensation dependence that is robust to variations in nitrogen content and the
decomposition reaction models used (six models). The stability and convergence of the invariant kinetic
dependences in the three linearity regions were shown to be robust to changes in polymer type, structure, and
test conditions, which allows the obtained invariant dependences to be used as a basis for generalizing
heterogeneous kinetic data. Using the two-stage linearization method with time as the independent variable, the
values of kinetic constants were determined, which was necessary to analyze the convergence of the results and
to confirm the applicability of different two-parameter linearized functions for linearizing primary data. The
catalog of kinetic analysis results for the thermal decomposition of compounds of various classes, obtained
using the two-stage linearization method, has been expanded.
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