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Evolved Gas Analysis for Flash Pyrolysis Reaction on Hybrid Rocket Fuels
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ABSTRACT
This study aims to investigate the influence of heating rate on pyrolysis behavior of paraffin oil, which is a main component of
Low-melting-point-thermoplastic used for hybrid rocket fuel. These tests used two types of IA/MS devices to detect the pyrolysis
products under different heating conditions. Under fast heating condition, the paraffin oil has unique spectra pattern that depends
on pyrolysis temperature. No remarkable change on mass pattem was detected with increased temperature in slow heating test.
The comparison of these results revealed that influence of heating rate of paraffin il is agree with that of conventional sample,

polyethylene.
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Fig. 1 Temperature profile of Paraffin-added thermoplastic elastomer, so called LT fuel, in burning at Pc
= 2 MPa, Gox = 50 kg m? s’ The 25-um thermocouple measured about 10* K s as the heating rate in
the gas-flame zone.
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Fig. 2 Schematic diagram of Py-IA/MS with skimmer interface system. It consists of infrared image furnace,
gas sampling system, and quadrupole mass spectrometer. The gas sampling system, which called the skimmer
interface structure, is comprised of two of concentric quartz tubes with orifices for continuous and immediate
sampling of the gases. A first orifice places between the furnace and an intermediate pressure-reduced
chamber with the rotary pump, while the second one place between the intermediate chamber and the MS
chamber with turbo molecular pumps. The gases decomposed from the samples are enriched after the second
orifice, in consequence of the principle of a jet separator, and they are introduced into the MS chamber.
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Fig. 3 The mass spectra of paraffin oil obtained by Py-IA/MS with capillary system under fast heating
condition®. CnH,, Alkene compounds in Green highlight, Aromatic compounds in Red highlights, CnHans2
Alkane compounds in Blue highlights. Under each temperature condition, the paraffin oil produced unique
Py-MS spectra.
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Fig. 4 The mass spectra of paraffin oil obtained by Py-IA/MS with skimmer interface system at 139 K min™,
CnH2n Alkene compounds in Green highlight, Aromatic compounds in Red highlights, CyHzn2 Alkane
compounds in Blue highlights. m/z = 25 and 28 is the peaks of H,O and N, respectively. No remarkable
change on mass pattern was detected with increased temperature.
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