Opportunity for Master’s Thesis: Molecular Dynamics Study of Coking in
Phenol-based Thermal Protection Materials

Thermal protection materials shield spacecrafts from high thermal loads during reentry. Phenol-
based materials, such as the Phenolic Impregnated Carbon Ablator (PICA) have proven very effective
due to to highly endothermic pyrolysis of phenolic resin. In this process, the pristine material
gradually turns into char and pyrolysis gas escapes through the porous network, eventually
interacting with the boundary layer. At the same time, the char is oxidized near the boundary layer as
oxygen diffuses into the material. Another important but often neglected phenomenon is coking.
Coking refers to the deposition of solid carbon from carbon-containing gaseous molecules resulting
from pyrolysis onto already existing solid carbon-rich substrates, either in amorphous form as found
in char or crystalline form as found in
carbon fibers, as they travel through
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