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2. Development of gas-filled carbon composites based on modified coal tar pitch

Pedepar:

1. 3axMUIIAIOTLCS PE3YJIbTAaTA TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX JOCIIIKEHD MTPOLECY OTPUMAHHS BYTJIELEBUX
TBEPJUX IiH Ha OCHOBI MOJN(IKOBAHOTO KaM'STHOBYTIJIbHOTO I1€KY 3 BUKOPHUCTAHHSIM KOMILJIEKCHOTO
ra3oyTBOPIOBAYa, 110 NO3BOJIUTh BUKOPUCTOBYBATH iX B SIKOCTI TEILJIOI30JISILIMHUX MaTepiaiB. BcraHOBIEHO
3aJIEXKHICTb CTYIIeHs pO3KJalaHHs KOMIIJIEKCHOTO ra3oyTBOpIoBaya (azofikapboHaMifi-cTeapaT LIMHKY) Bif
TeMIepaTypu y gianasoHi 130 - 150 °C ta KisbKOCTi iHiljjaTOpy cTeapaTy LJMHKY, 110 J03BOJIsI€E BU3HAUNUTU
ONTUMAJIbHUM CKJIAJ, ra30yTBOPIOBAYa i TEMIIEPATYpPy AJI JOCATHEHHS MAaKCUMAJIBHOTO CTYII€HS PO3KJIJaHHS.
ExcriepuMeHTasIbHO BCTaHOBJIEHO, 110 [IPY HU3BKOTEMIIepaTypHill Moaudikallii Kam'sSIHOBYTiJIBHOTO IIEKY 3
noJliBiHinxaopunmoM (5 - 20 Mac.4) Ta nosimerunMmerakpunaaTom (1 - 5 mac.4.) niABUILY€eTHCS 10r0 B'SI3KICTb Y
Pe3yJbTaTi YTBOPEHHS BUCOKOMOJIEKYJISIPHUX KOHAEHCOBAHUX aPOMATUYHUX CIIOJIYK, IO NifTBEPIKEHO METOIAMU
[Y-cnexTpockormii Ta peHTTeHOCTPYKTYPHOTO aHamidy. JlociakeHo KiHeTuKy criHioBaHHs nipu 150 °C

KaM'sTHOBYTIiJIbHOTO I1€KY, MOA1(}IKOBAHOTO IOJIiBIHIIXJIOPUIOM i [10TIMETUIIMETaKPUIATOM, KOMIIJIEKCHUM



ra3oyTBOpIOBadeM B KijibkocTi 1 - 3 mac. 4. (1o 100 mac. 4. MoandiKoBaHOTO KaM'SIHOBYTLILHOTO MeKy). KpaTHiCcTb
CITiIHIOBaHHS 3aJIEKUTD BiJl BATPATU KOMILJIEKCHOTO ra30yTBOPIOBAYa, MOJiBiHIIXJIIOPUAY Ta MOJIIMETUIIMETaKPUIIATy
i mocsrae 2,5 - 3,6. 3rinHo IY-cnekTpockorii, Ipu criHIOBaHHI MOJM(IKOBAHOTO MEKY NPOTIKAIOTh NEeCTPYKIIist
KUCHEBMiCHUX (YHKIIOHAJILHUX IPYII, 1O NPU3BOAIT 1O 30i/bLIEHHS apOMaTUYHOCTI TBEPAUX MiH. [IpoBeneHi
IOCJIIPKEHHS JO3BOJIMJIY OTPUMATH BYTJIELE€Bi TBEPi [IIHU 3 ITOPUCTICTIO 10 42 % 1 ysIBHOMW Ir'ycTHHOMW Bif 0,76
r/cm3 Ha OCHOBi MOJIM(iKOBAHOTO KaM'sTHOBYTiJIbHOTO I1€KY IJISIXOM HOro CIIiHIOBaHHS KOMILJIEKCHUM
ra3oyTBopioBadem I1if Tuckom 0,145 - 0,265 MIla. Po3po671€HO IPUHLMIIOBY TEXHOJIOTIYHY CXEMY Ta TUMYACOBY
TEXHOJIOTIYHY iHCTPYKLiI0 CiHIOBaHHS MOIM(PIKOBAHOTO KaMSIHOBYTiJIbHOTO I1€KY 3a JOTIOMOT0I0 KOMILJIEKCHOTO
ra3oyTBOpIOBayva [1ji CTBOPEHHS ByIJleleBUX [1IHOKOMITO3UTiB. MaTtepiasnu aucepTaliiiHoi po6oTu
BHMKOPHCTOBYIOThCS Ha Kadepi XiMiYHMX TEXHOJIOriH JJoHebKOro HallioHaJIbHOTO TEXHIYHOI'O YHIBEpCUTETY I1pU
IiArOTOBLi IUIVIOMHUX Ta MariCTepCbKUX POOIT CTY[EHTIB 3a CleliayibHICTIO 161 «XiMivHi TeXHOJIOTII Ta iHKeHePisi».
KimouoBi cioBa: Kam'sHOBYTinbHMM T1€K, MOJTiBiHINIXJIOpU, TTOJIiIMETUIMETaKpuIaT, Moaudikalis, a3omikapboHamin,

LJUHKY CTeapar, CIIiHIOBAaHHS, BYIJIELIEBi ITiHU.

2. The results of theoretical and experimental studies of the process of producing carbon solid foams based on
modified coal tar pitch using a complex blowing agent are defended, which will allow them to be used as heat-
insulating materials. The dependence of the degree of the complex blowing agent (azodicarbonamide-zinc
stearate) decomposition on the temperature in the range of 130 - 150 °C and the amount of zinc stearate initiator
was established, which allows to determine the optimal blowing agent composition and temperature to achieve the
maximum degree of decomposition. It was experimentally established that through a low-temperature
modification of coal tar pitch with polyvinyl chloride (5 - 20 wt. part) and polymethyl methacrylate (1 - 5 wt. part)
its viscosity increases because of the formation of high molecular condensed aromatic compounds, which is
confirmed by IR spectroscopy and X-ray diffraction analysis. The kinetics of foaming at 150 °C of coal tar pitch
modified with polyvinyl chloride and polymethyl methacrylate using a complex blowing agent in an amount of 1 - 3
wt. part (per 100 wt. part of modified coal tar pitch) was studied. The foam criterion depends on the amount of the
complex blowing agent, polyvinyl chloride and polymethyl methacrylate and reaches from 2.5 to 3.6. Based on IR-
spectral analysis, it has been established that the destruction of oxygen-containing functional groups and the
removal of methyl groups occur during foaming of the modified pitch, are leading to an increase of the aromaticity
of the solid carbon foams. The conducted studies have made it possible to obtain carbon solid foams with porosity
up to 42 % and an apparent density from 0.76 g/cm3 based on modified coal tar pitch by foaming using a complex
blowing agent at a pressure of 0.145 - 0.265 MPa. The study involves the development of process flow diagram and
a temporary process instruction for foaming a modified coal tar pitch using a complex blowing agent to create the
carbon foams. The research results obtained in the thesis are used at the Department of Chemical Technologies of
Donetsk National Technical University in the execution of the bachelor's and master's works of the students of the
specialty 161 "Chemical Technologies and Engineering". Keywords: Coal tar pitch, polyvinyl chloride, polymethyl
methacrylate, modification, azodicarbonamide, zinc stearate, foaming, carbon foams.
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