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HUCITOJb30BAHUE CUHXPOHHOI'O AHAJIN3A
TEPMOI'PABUMETPUA/ITUO®PEPEHIIUAIBHASA CKAHUPYIOIIAA
KAJTOPUMETPUA/UK-CIIEKTPOCKOIIUA IS U3YUYEHUA

I POJIM3A ITOJIMMEPHBIX KOMIIO3UTOB

E. H. BOJIHSIHKO, E. B. BOPOBBLEBA? O. A. MAKAPEHKO!

"MHCTUTYT MEXaHUKH METAILIONONIMMEDPHBIX cucTeM uMenu B. A. Benoro HAH Benapycu, yi. Kuposa, 32a, 246050, r. omens, Benapychb
[ oMenbCKuii rocyapcTBeHHbIH yHuBepcuTeT uMenn ®. Ckopunbl, yi1. Coserckas, 104, 246019, r. ['omens, Benapych

B cmamve paccmompenvt 6onpocvl uUCnoib306anusi 08yxX KOHpuaypayui CUHXPOHHO20 MEPMOSpasu-
Mempusi/Oupghepenyuanvhas ckanupyiowas karopumempus/MK-cnekmpockonust ananuza nOIUMEPHbIX KOMIO-
SUYUOHHBIX Mamepuanos: | — cosmewenue peanuzyemcs yepez cUOKyl0 npozpesaemyro TUHUIO0 nepeoay;
2 — IuHUsL nepedayu OMcymcmsyem, m. e. npubopvl HENOCPEOCMBEEHHO CONPAANCEHbL MenHcdy coO0U. Boiss-
JIeHbl OCHOBHbIE NPEUMYUWECHBA NPSAMO20 CONPANICEHUS. OMCYMCMEUe TUHUU nepedadu nNo360.Jem UcKIio-
UMb 3A0EPICKY MeAHCOY BbINYCKOM U OOHAPYICEHUEM BbIOENUBUUXCS 24308, UCKIIOYUMb P hexmbl KOH-
deHcayuy Uiy XUMU4eckKo2o 83aumo0eticmeus.

Lenv pabomel — uccnedosamsv 00pazybi NOIUMEPHBIX KOMIOZUYUOHHBIX MAMEPUATO8, COOepIICalUe
AHMUOKCUOAHM (PEHONbHO20 MUNA U HANOIHUMENU OKCUOO8 MEMALI08, COBMEUeHHbIMU Memooamu mep-
MOSPABUMEMPULECKO20 AHANU3d, OUPDEPeHYUANbHOU CKAHUpYIOuel Kalopumempuu u UH@PaKpacHou
Dypve-cnekmpockonuu.

Cosmecmublil aHAIU3 MepMocpasuUMempudeckux Kpugolx, kpuevix I pama-Illnuoma, UK-cnexmpos
nO360MUN HAONIOOAMb NUPOIU3 8 DENCUME DPealbHO20 GpeMeHU. B pesynbmame ycmawmoeieHo, 4mo
Hazpes 00pa3yo8 NOIUMEPHBIX KOMNO3UNOS, COOEPACAWUX AHMUOKCUOAHM GeHoIbHo20 muna 6e3
nanoanumens u ¢ Hanoanumenem Fe3O4 unu ZnO, 0o 380 °C xapaxmepuzyemcs nuuiv (hazo8vimu usme-
HeHusaMU, 6e3 nomepu MAccwvl, XapaKxmepuviMu 0Jis noauMepa, codepicawezo anmuoxcuoanm. Hoenmu-
Guyuposansl swvidersiowuecs 6 npoyecce nuponusza eazvl. CO, CO2, CHi, CoHy, CHas Temnepamypa
mepmooecmpyKyuy nOJUMEPHbIX KOMHO3UMOE COOMBEHCMEyem memnepamype 0ecmpyKyuu HeHano.-
HEHHO20 NOAUMEPA, COOePIHCAULe20 AHMUOKUCTUMEND.

KiroueBble cjioBa: CHHXpOHHBIN TepMudeckuil ananuszarop, UK-cnexkTpoMerp, noiMMepHble KOMIO3HUTHI, aHTHOK-
CHJIaHT, OKCHJIbI METAIOB, 3D-uH(paKkpacHbIe CIEKTPHI.

USE OF SYNCHRONOUS ANALYSIS
THERMOGRAVIMETRY/DIFFERENTIAL SCANNING
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The article discusses the use of two configurations of synchronous thermogravimetry/differential
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scanning calorimetry/IR spectroscopy analysis of polymer composite materials: 1 — the combination is
realized with a flexible heated transmission line; 2 — there is no transmission line, i. e. the devices are
directly interfaced. The main advantages of direct coupling are revealed: the absence of a transmission
line eliminates the delay between the release and detection of released gases, eliminates the effects of
condensation or chemical interaction.

The aim of the work is to investigate samples of polymer composite materials containing phenolic-type
antioxidant and metal oxide fillers with synchronous methods of thermogravimetric analysis, differential
scanning calorimetry and infrared Fourier spectroscopy.

A joint analysis of thermogravimetric curves, Gram-Schmidt curves, and IR spectra made it possible to
observe pyrolysis in real time. As a result, it was found that the heating of samples of polymer composites
containing a phenolic type antioxidant without a filler and with a filler FesO4 or ZnO to 380 °C. The process
is characterized only by phase changes without loss of mass. It characters a polymer composite containing
antioxidants. Gases released during pyrolysis have been identified: CO, CO,, CH4, C2Hz, CoH4. The tem-
perature of thermal degradation of polymer composites corresponds to the temperature of destruction of an
unfilled polymer containing an antioxidant.

Keywords: synchronous thermal analyzer, IR spectrometer, polymer composites, antioxidant, metal oxides, 3D in-

frared spectra.
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