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1. Medical implants 2. Biocompatibility

5. High-temperature gas-cooled nuclear reactors 6. Moderator
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3. Surface microstructure

4. Electrochemically active sites

7. Atomic spectroscopy 8. Atomizer 9. GrapHite furnace
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From heart valves to skies: A review on structures, fabrication methods,
and diverse applications of pyrolytic carbon
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Abstract: Pyrolytic carbon usually is deposited on a substrate surface as a carbon coating
following pyrolysis of some light hydrocarbon gases at high temperatures from about 900 to 2200 °C
by the chemical vapor deposition method. This carbon material structurally consists of a large
number of graphitic nanocrystals or graphitic sheets of only a few nanometers in size. Due to high
biocompatibility, physical, mechanical, wear resistance, and oxidation resistance properties, it has
been used in various fields such as some medical implants (prosthetic heart valves and finger
joint implants), nuclear industry (coating of nuclear fuels in high temperate gas-cooled reactors),
voltammetric electrochemical sensors, aircraft brake disks, high temperature refractory materials
(coating of graphite tubes in graphite furnace atomic absorption spectroscopy), and aerospace
industries (nozzle of rocket motors or nose shields of some missiles). In this paper, along with a
brief introduction of its structure and fabrication methods, a review of its diverse applications is

also presented.

Keywords: Pyrolytic carbon, Chemical vapor deposition, Medical implants, Aerospace

Industries, Electrochemical sensors
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