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Nuclear Graphite Manufacturing Process

Calcination process between 900 and 1300 °C to remove volatile materials and to reduce the amount 
of shrinkage

The calcined coke is then crushed, milled, and blended with a graphitizable pitch to  
facilitate the forming of the filler-binder mixture. 

The green article baked between 800 and 1000 °C to convert the binder from a thermoplastic 
material to an infusible solid as well as to release H and vent the volatiles

During graphitization process  (2500-3000 C), as the temperature reaches 1500 °C most of the 
hydrogen will be evolved , between 1500 and 2500 °C the graphite crystals will start to be formed and 
above 2500 °C diffusion and annealing out of crystallite imperfections will improve the graphitic 
crystal structure of both the coke and binder

Burchell, T.D. 2012. “Radiation Effects in Graphite.” Comprehensive Nuclear Materials, January, 299–324

The release of hydrogen gas during the baking process 
creates pores, which can vary in size and type
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Graphite Samples

Type G347A PGA

Processing Isostatic Pressing Extrusion

Grain Size (mm) 0.05 0.8

Isotropy Isotropic Non-isotropic

Density (g/cm3) 1.85 1.70

Porosity (%) 18 25

Sample mass (g) 0.52 5.0

Source Tokai Carbon Co. Ltd. University of Manchester
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Scheme of Work
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Scattering Function S(Q,E)
Measured Calculated
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Measured & Calculated PDOSs
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Measured & Calculated Double
Differential Scattering Cross Sections  
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Cross Sections
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Cross Sections
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Conclusion
The inelastic neutron scattering technique was successfully used to measure the scattering

functions, double differential scattering cross-sections as well as the full phonon density of states
of the G347A and PGA nuclear graphite at room temperature.

Excellent agreement found between the measured scattering functions of nuclear graphite (G347A 
and PGA) and calculated scattering functions of theoretical graphite

Excellent agreement between the calculated graphite cross section including the coherent one 
phonon and the measured data of HOPG and AGOT graphite.

The high cross section of nuclear graphite cannot be attributed to neutron-phonon interaction, it is 
due to the small angel neutron scattering.
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